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AGENDA:

• Papel del tratamiento insulínico en el paciente con diabetes tipo 2
• Transición a nuevos modelos
• Situación actual y perspectivas de futuro





Notas del ponente
Notas de la presentación
The awarding of the Nobel Prize in Medicine to Frederick Banting and J.J.R. Macleod in 1923 formally recognized the tremendous achievement of the Toronto team in discovering and developing insulin, a substance that continues to alleviate the suffering and prevent the death of many millions of diabetics throughout the world.
This site documents the initial period of the discovery and development of insulin, 1920-1925, here at the University of Toronto. It presents over seven thousand page images reproducing original documents ranging from laboratory notebooks and charts, correspondence, writings, and published papers to photographs, awards, clippings, scrapbooks, printed ephemera and artifacts. Drawing mainly on the Banting, Best and related collections housed at the Thomas Fisher Rare Book Library and the Archives and Records Management Services at the University of Toronto, it also includes significant holdings from the Aventis Pasteur (formerly Connaught) Archives, and the personal collection of Dr. Henry Best. Read more

Insulin was discovered at the University of Toronto, Canada, by a group of four researchers: Frederick Banting (1891 – 1941), John Macleod (1876 – 1935), Professor Charles Best (1899 – 1978) and Professor James Collip (1892 – 1965) (see Figure 1). Banting, although trained as a surgeon, was intrigued by the role of the internal secretion of the pancreas in the development of diabetes mellitus. He proposed to Macleod, Professor of Physiology at the University of Toronto, the idea of ligating the pancreatic ducts in dogs in an attempt to destroy the acinar cells that produce the digestive enzymes (the external secretion), suspected of destroying the internal secretion. The atrophied pancreas, which should be devoid of external secretion while retaining the internal secretion, would be grafted into another dog rendered diabetic by total pancreatectomy and the urine glucose measured to test the effectiveness of the graft.
Macleod, an expert on carbohydrate metabolism, was attracted to Banting’s skills as a surgeon, clearly a considerable asset when applied to grafting. Macleod supplied Banting with a laboratory, dogs, and an assistant, undergraduate student Charles Best. The promising results of the early experiments encouraged Macleod to extend funding, and to recruit biochemist James Collip to oversee the successful purification of the internal secretion, which MacLeod named insulin from the Latin, insula, meaning island, referring to the pancreatic islets.
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Aumento de peso en relación con la insulina

https://pmc.ncbi.nlm.nih.gov/articles/PMC8673427/
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Mejoría del control glucémico

Efecto directo anabólico en tejido adiposo

Prevención a hipoglucemias
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https://www.researchgate.net/publication/232248927_Addition_of_exenatide_twice_daily_to_basal_insulin_for_the_treatment_of_type_2_diabetes_Clinical_studies_and_practical_approaches_to_therapy

Este estudio sistemático analiza la aparición de diabetes autoinmune tipo 1 y cetoacidosis diabética como efectos secundarios graves tras el uso de terapias de inmunidad contra el cáncer, específicamente los inhibidores de puntos de control inmunitario. A diferencia de la quimioterapia convencional que ataca todas las células en división, estas inmunoterapias como el pembrolizumab y el nivolumab potencian el sistema inmunitario del paciente para destruir tumores, pero este aumento de actividad puede provocar que el cuerpo ataque por error a las células beta del páncreas. Tras evaluar diversos informes de casos, los autores destacan que casi la mitad de los incidentes ocurrieron con el uso de pembrolizumab, lo que subraya la necesidad crítica de implementar un monitoreo continuo de glucosa como protocolo estándar. El objetivo final del texto es alertar a los profesionales de la salud sobre estos riesgos endocrinos para permitir una detección temprana y evitar complicaciones potencialmente mortales mientras se mantiene el tratamiento oncológico.

https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
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La intensificación insulínica con prandial sigue teniendo un importante retardo que no ha mejorado en los últimos 20 años
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Research Results In this 24-week, multicenter, open-label, randomized (1:1), parallel group study, non-insulin-treated type 2 diabetic patients at 5 hospitals in Japan were randomly assigned to the FGM (n = 49) or SMBG (n = 51) groups and were provided each device (FGM: Free Style Libre®; Abbott Japan LLC) for 12 weeks. Forty-eight participants in the FGM group and 45 in the SMBG group completed the study. HbA1c was significantly reduced from baseline values in both groups at 12 weeks (FGM: −0.43%; SMBG: −0.30%). On the other hand, HbA1c was significantly decreased from baseline values in the FGM group, but not in the SMBG group, at 24 weeks (FGM: −0.46%; SMBG: −0.17%, difference −0.29%, 95% CI −0.54 to −0.05; p = 0.022). Diabetes Treatment Satisfaction Questionnaire score was significantly improved, and the mean glucose levels, glucose variability indices, and time in hyperglycemia were significantly decreased in the FGM group compared to the SMBG group at 12 weeks. No significant between-group differences were observed in changes in antidiabetic drugs at 12 and 24 weeks. Research Summary and Future Perspective While both FGM and SMBG had a comparable effect in improving glycemic control in non-insulin-treated type 2 diabetic patients during 12-week glucose monitoring, glycemic control was better with FGM than with SMBG at additional 12 weeks after the cessation of glucose monitoring. Our results indicate that providing an opportunity to use FGM in non-insulin-treated type 2 diabetes patients has the potential to provide a sustained improvement in glycemic control that persists after discontinuation of use. FGM seems to have the potential to improve glycemic control by affecting the lifestyle of diabetic patients, and it is important to clarify in future whether the intervention with FGM leads to lifestyle improvement in type 2 diabetes patients during or even after glucose monitoring. 
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Origen multifactorial de la obesidad

Bray GA, et al. Lancet. 2016;387(10031):1947-1956.
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Speaker notes:
Obesity is often the result of an imbalance between energy intake and expenditure over an extended period
Genetic, epigenetic, physiological, behavioural, sociocultural, and environmental factors contribute to obesity

Reference:
Bray GA, Frühbeck G, Ryan DH, Wilding JP. Management of obesity. Lancet. 2016;387(10031):1947-1956.
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Tejido adiposo como órgano inmunoendocrino
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Mechanisms underlying chronic adipose tissue inflammation in obesity
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Activation of chronic inflammation in the adipose tissue. Several hypotheses suggest possible mechanisms for the activation of adipose tissue inflammation. Hypothesis (a) proposes that an increased nutrient intake leads to an accumulation of misfolded/unfolded proteins, which activates the UPR (unfolded protein response- homeostasis proteica), activating inflammation. Hypothesis (b) postulates that overloading of adipocytes triggers infiltration of macrophages due to hypoxia, followed by activation of cytotoxic T cells, which subsequently initiate inflammatory cascades. Hypoxia results in necrosis, which further promotes macrophage infiltration (see c). Overloaded adipocytes and consequent mechanical stress can also directly activate immune pathogen sensors (d). Lastly, free fatty acids can promote inflammation via indirectly binding to TLRs, which activates JKN1. This in turn stimulates the secretion of chemokines, such as MCP1 (e). AGEs (advance glycation end products) are also postulated to contribute to inflammation in the adipose tissue (f)

https://molcellped.springeropen.com/articles/10.1186/s40348-023-00170-6
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M1-type macrophages are prevalent in obese adipose tissue. In obese adipose tissue, pro-inflammatory M1-type macrophages are predominantly activated. They mainly produce cytokines and chemokines with inflammatory activity such as TNFα, IL-1α, IL-1β, and IL-6. Additionally, Th1 cells are mainly infiltrating the obese adipose tissue. In lean adipose tissue, the anti-inflammatory M2-type macrophage is dominantly represented. These macrophages mainly participate in tissue repair and regeneration and produce cytokines like IL-10 and transforming growth factor β (TGFβ). Apart from M2 macrophages, also Th2 cells are localized in the lean adipose tissue
�https://molcellped.springeropen.com/articles/10.1186/s40348-023-00170-6
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Migue, el inflamasoma es un complejo de proteínas dentro de las células del sistema inmune que actúa como una especie de alarma molecular.
Cuando la célula detecta señales de daño —por ejemplo, estrés oxidativo, cristales de colesterol, exceso de ácidos grasos o daño mitocondrial— el inflamasoma se activa y desencadena una respuesta inflamatoria.
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https://pmc.ncbi.nlm.nih.gov/articles/PMC12872655/?utm_source=chatgpt.com

Comparison of adipokine levels between normal individuals and individuals with obesity. In normal individuals, adipose tissue is characterized by a higher proportion of anti-inflammatory M2 macrophages and a lower proportion of pro-inflammatory M1 macrophages, resulting in reduced secretion of pro-inflammatory adipokines such as TNF-α, IL-6, leptin, and resistin, along with increased secretion of anti-inflammatory adipokines including adiponectin, adipsin, and omentin-1. In contrast, individuals with obesity exhibit adipose tissue dysfunction characterized by increased M1 macrophage infiltration, reduced M2 macrophage numbers, elevated levels of pro-inflammatory adipokines, and decreased production of anti-inflammatory adipokines, contributing to chronic low-grade inflammation and insulin resistance. TNF-α, tumor necrosis factor alpha; IL-6, interleukin-6. Illustration created using Canva (https://www.canva.com)

2. The Nuclear Factor-kappa B (NF-κB) pathway in developing insulin resistance. Inflammatory stimuli including TNF-α, ROS, ER stress, FFAs, and hypoxia activate the IKK complex, resulting in activation of NF-κB signalling. NF-κB induces the expression of pro-inflammatory cytokines such as TNF-α and IL-6, as well as SOCS1 and SOCS3. These mediators impair IRS-1 signalling through IKKβ- and JNK-dependent pathways. Disruption of IRS-1 signalling reduces PI3K and Akt activity, leading to decreased GLUT4 translocation, reduced glucose uptake, impaired glycogen synthesis due to dysregulation of GSK-3 activity, and ultimately the progression of insulin resistance. TNF-α, tumor necrosis factor alpha; ROS, reactive oxygen species; ER stress, endoplasmic reticulum stress; FFAs, free fatty acids; IKK, IκB kinase; NF-κB, nuclear factor-kappa B; IL-6, interleukin-6; IKKβ, inhibitory kappa B kinase beta; JNK, c-Jun N-terminal kinase; SOCS1, suppressor of cytokine signalling 1; SOCS3, suppressor of cytokine signalling 3; IRS-1, insulin receptor substrate 1; PI3K, phosphatidylinositol 3-kinase; Akt, protein kinase B; GLUT4, glucose transporter 4; GSK-3, glycogen synthase kinase-3; GS, glycogen synthase. 
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Esta declaración científica de la Asociación Americana de Cardiología (ACC) destaca que la inflamación crónica de bajo grado es un factor determinante y tratable en el desarrollo de enfermedades cardiovasculares. El documento recomienda el uso sistemático de la proteína C reactiva de alta sensibilidad (hsCRP) como un biomarcador esencial para identificar riesgos residuales que el colesterol por sí solo no revela. Se subraya que tanto los hábitos de vida saludables como las terapias farmacológicas específicas, entre ellas la colquicina a dosis bajas, pueden reducir significativamente la probabilidad de sufrir eventos cardíacos recurrentes. Además de abordar la prevención primaria y secundaria, el informe examina el papel de los procesos inmunológicos en condiciones como la insuficiencia cardíaca y la pericarditis. Finalmente, los expertos instan a la comunidad médica a integrar formalmente la evaluación y el manejo de la inflamación en la práctica clínica actual para mejorar los resultados de los pacientes.

La inflamación crónica, silenciosa y de bajo grado influye de manera determinante en el riesgo cardiovascular al participar activamente en todas las etapas de la enfermedad vascular. A continuación se detalla cómo afecta este proceso al sistema cardiovascular según las fuentes:
Impacto en la Aterosclerosis y Eventos Agudos
Patogénesis de la placa: La inflamación desempeña un papel fundamental en la formación, progresión y ruptura de la placa aterosclerótica, así como en la trombogénesis que conduce a síndromes coronarios agudos.
Mecanismos biológicos: Las vías inflamatorias contribuyen a la disfunción endotelial, la infiltración de leucocitos en el espacio subendotelial, la formación de células espumosas y la apoptosis, procesos que aceleran la aterogénesis.
Placas vulnerables: La inflamación local impulsa la creación de placas "vulnerables", que tienen un alto riesgo de romperse y desencadenar la formación de trombos, causando infartos de miocardio o accidentes cerebrovasculares.
Valor Pronóstico y "Riesgo Inflamatorio Residual"
Capacidad predictiva: La medición de la inflamación a través de la proteína C reactiva de alta sensibilidad (PCRas) ofrece información pronóstica sobre el riesgo cardiovascular comparable a la de la presión arterial o el colesterol.
Prevención primaria: En individuos aparentemente sanos con niveles normales de colesterol LDL, una PCRas elevada identifica a un grupo de alto riesgo en el que la terapia con estatinas reduce significativamente la probabilidad de un primer evento cardiovascular mayor.
Prevención secundaria: En pacientes que ya reciben tratamiento con estatinas, la PCRas es un predictor de eventos recurrentes y muerte cardiovascular más potente que el colesterol LDL. Esto se conoce como "riesgo inflamatorio residual".
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Los iSGLT2 actúan como moduladores cardio-reno-metabólicos: reducen inflamación de bajo grado, estrés oxidativo y activación del inflamasoma NLRP3, aunque su efecto clínico no debe interpretarse como puramente antiinflamatorio.

iSGLT2�↓�Glucosuria + natriuresis + menor insulina + ↑ cuerpos cetónicos�↓�↓ glucotoxicidad / ↓ lipotoxicidad / ↓ estrés oxidativo�↓�↓ NF-κB + ↓ NLRP3 + ↓ caspasa-1�↓�↓ IL-1β / ↓ IL-18 / ↓ IL-6 / ↓ TNF-α�↓�Menor inflamación vascular, renal, miocárdica y metabólica




J Clin Invest. 2025 Nov 3;135(21)

“While the metabolic benefits of GLP-1 medicines, such as improved glucose 
control and weight loss, improve health and likely help reduce metabolic 

disease–associated complications, a growing body of evidence suggests that 
GLP-1 has intrinsic antiinflammatory actions that are independent of its 

metabolic actions”.
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GLP-1 medicines generally exert inhibitory effects on immune cell function. Across multiple T cell populations, they suppress the secretion of interferon-γ (IFN-γ). In intraepithelial lymphocytes (IELs) and invariant natural killer T (iNKT) cells, GLP-1 medicines also induce cyclic adenosine monophosphate (cAMP) and cAMP-responsive element–binding protein (CREB), indicating engagement of the cAMP/protein kinase A signaling pathway. In IELs specifically, the activation of GLP-1R signaling suppresses phosphorylation of ζ chain–associated protein kinase 70 (ZAP70) and its downstream target SH2 domain–containing leukocyte protein 76 (SLP-76), leading to dampening of proximal T cell receptor signaling and reduced cytokine transcription. This mechanism may be shared by iNKT and other T cells expressing the GLP-1R. In myeloid cells, GLP-1 medicines also attenuate proinflammatory cytokine release, although these effects appear to be primarily indirect.
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En el resto priorizar fármacos q ayuden en la perdida de peso. 
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• Los objetivos de cuidado deben ir más allá del control glucémico e incluir protección cardiorrenal, 
manejo del peso, función física, bienestar y calidad de vida. 

• La HbA1c sigue siendo importante, pero ya no parece suficiente como brújula única para decidir 
el tratamiento. 

• En la práctica, esto significa que el clínico debe preguntarse desde el inicio: ¿qué riesgo 
cardiovascular tiene esta persona?, ¿hay enfermedad renal?, ¿insuficiencia cardiaca?, 
¿obesidad?, ¿MASLD/MASH?, ¿apnea del sueño?, ¿fragilidad?, ¿riesgo de hipoglucemia?, ¿qué 
barreras sociales o personales condicionan la adherencia y la implementación?.
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Schematic representation of Therapeutic methods for obesity-induced insulin resistance. Therapeutic approaches for obesity-induced insulin resistance are broadly categorized into natural products, pharmacological interventions, and lifestyle modifications. Natural products include polyphenols such as resveratrol, curcumin, and EGCG, as well as traditional herbal extracts, such as berberine and bitter melon, which exert antioxidant, anti-inflammatory, and insulin-sensitizing effects. Pharmacological treatments include insulin-sensitizing agents, anti-inflammatory drugs, GLP-1 receptor agonists, and SGLT2 inhibitors. Lifestyle interventions such as adherence to a Mediterranean diet, calorie restriction, and regular physical activity play a critical role in improving metabolic homeostasis and insulin sensitivity. EGCG, epigallocatechin gallate; GLP-1, glucagon-like peptide-1; SGLT2, sodium-glucose cotransporter 2. 

The conventional pharmacological treatments refer to the drugs that are commonly used to improve insulin sensitivity, which can be divided based on their function, including insulin-sensitizing drugs, anti-inflammatory drugs, glucagon-like peptide 1 (GLP-1) agonists, and sodium-glucose cotransporter-2 (SGLT2) inhibitors (Figure. 4). Metformin is an insulin-sensitising drug that triggers the adenosine monophosphate (AMP)-activated protein kinase (AMPK) pathway. AMPK activation increases glucose uptake by promoting Akt phosphorylation and GLUT4 translocation, thus improving insulin signalling [99]. Metformin also downregulates the expression of RNA NONMMUT031874.2, further reducing SOCS3 expression and enhancing insulin sensitivity [100]. Thiazolidinediones (TZDs), for example, pioglitazone and rosiglitazone, is a class of peroxisome proliferator-activated receptor gamma (PPARγ) agonists used to improve insulin sensitivity [101]. TZDs bind to PPAR-γ receptors, increase lipid storage capacity in adipose tissue and reduce lipotoxicity. TZDs also produce more adiponectin and less TNF-α and interleukin, reducing the inflammation response [102]. In addition, drugs containing salicylate compounds have anti-inflammatory properties. They inhibit TNF secretion, thereby blocking IKK activation and improving insulin action [103]. Furthermore, liraglutide, a GLP-1 agonist, treats insulin resistance by reducing macrophage accumulation, thereby reducing inflammation and superoxide production and, in turn, oxidative stress in the early stages of obesity [104]. Moreover, dapagliflozin is an SGLT2 inhibitor used in patients with insulin resistance to increase glucose excretion via urination. This is important to maintain a standard range of insulin required for specific glucose disposal rates, thereby improving insulin sensitivity [105]. In addition to lifestyle and pharmacological approaches, metabolic-bariatric surgery offers a highly effective intervention for insulin resistance by promoting sustained weight loss, reducing ectopic fat deposition, improving adipokine profiles, and enhancing insulin signalling, thereby providing long-term metabolic benefits for individuals living with obesity
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1. Fármacos metabólicos y anti inflamatorios

Línea Objetivo

Insulina basal semanal Menos carga terapéutica

Plumas inteligentes Mejor adherencia y registro

Integración con CGM Ajuste más seguro

Sistemas automatizados Menor hipoglucemia y más 
tiempo en rango

Insulinas sensibles a glucosa Futuro experimental

3. Insulinas 

2. Preservación de célula beta
Teplizumab
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Int J Obes 47, 1179–1199 (2023)



“In humans, epidemiological and 
longitudinal studies have revealed direct 
associations between exposure to POPs 
(e.g., organochlorine pesticides, dioxins, 
and polychlorinated biphenyls) and the 
onset of metabolic syndrome or T2DM.

 These effects were first observed after 
acute environmental exposure, such as 
the Seveso disaster. 

More recent large-scale studies confirm 
higher circulating levels of EDs in people 
living with obesity and/or T2DM, 
strongly demonstrating that these 
compounds are independent risk factors 
for insulin resistance.”



Front. Clin. Diabetes Healthc., 15 November 2023
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La IA ya se está usando para identificar dianas terapéuticas, diseñar moléculas, predecir toxicidad y optimizar candidatos antes de llegar a fases clínicas. Las revisiones recientes sobre IA en desarrollo farmacológico describen su utilidad en selección de dianas, cribado virtual, diseño molecular, reposicionamiento de fármacos y optimización de ensayos clínicos. 
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