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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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UKPDS: Relationship between endpoints
and HbA,. or BP

Rate = 95% CI

Microvascular endpoints Myocardial infarction

5.0 7.0 9.0 11.0 5.0 7.0 9.0 11.0
110 130 150 170 110 130 150 170

HbAic (%) or systolic BP (mmHg)  HbAic (%) or systolic BP (mmHg)
Stratton et al. BMJ. 2000:321:405-412.



Resumen del arsenal terapéutico disponible en 1998
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Study Microvascular
(HbA, intensive vs conventional) complications

CV complications ‘ CV mortality

UKPDS 33'¢
7.0% vs 7.9% (53 vs 63 mmol/mol)
ACCORD™
6.4% vs 7.5% (46 vs 59 mmol/mol)
ADVANCE?®*
6.3% vs 7.0% (45 vs 53 mmol/mol)
FADYTTS
VADT™ N/R
6.9% vs 8.4% (52 vs 68 mmol/mol)
] Initial trial ] Long-term follow-up & Reduction in risk = No difference in risk # Increase in risk

*Significant improvement in end-stage renal disease was observed bul no other difference in other microvascular endpoints. tDiabetes related mortality

ACCORD, Action to Control Cardiovascular Risk in Diabetes; ADVANCE, Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified Release Controlled Evaluation; CV,
cardiovascular; N/R, not reported; UKPDS, UK Prospective Diabetes Study; VADT, Veteran's Affairs Diabetes Tnal

1. UKPDS Group. Lancel 1998,;352:837-853; 2. Holman RR et al. N Engl J Med. 2008,359:1577-1589; 3. Gerstein HC et al. N Engl J Med. 2008;358:2545-2559; 4. ACCORD study
group. Diabetes Care. 2016;39:701-708; 5. Patel A et al. N Engl J Med. 2008,358:2560-2572; 6. Zoungas S et al. N Engl J Med. 2014,371:1392-1406; 7. Duckworth W et al. N Engl J
Med. 2009;360:129-139; 8. Hayward RA et al. N Engl J Med. 2015;372:2197-2206
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Time in hypoglycaemia

QTe prolongation 70 mg/d'

Premature atrial and ventricular contractions 40 mg/dl
MNon-sustained ventricular tachycardia
First-degree aftrioventricular block
Second-degree atrioventricular block
Third-degree atrioventricular block

Cardiac arrest

Plasma glucose (mmaolfl)

Ther Adv Endocrinol Metab. 2020 May 19;11
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Notas del ponente
Notas de la presentación
https://pmc.ncbi.nlm.nih.gov/articles/PMC7238305/
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Notas del ponente
Notas de la presentación
Aumento de peso en relación con la insulina

https://pmc.ncbi.nlm.nih.gov/articles/PMC8673427/
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Aumento de peso en relación con la insulina

https://pmc.ncbi.nlm.nih.gov/articles/PMC8673427/
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B Start of insulin therapy
O After 1 year

Body Weight (kg)
23388883888

Mejoria del control glucémico

BMI| <28 BMI 26-30 BM| = 30

Efecto directo anabdlico en tejido adiposo

Prevencion a hipoglucemias

BMI < 28 BMI 26-30 B3I = 30

J Clin Hypertens (Greenwich). 2009 Oct 6;11(10):601-607.
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Guia Practica: Estrategias para el Manejo del Paciente con Diabetes

Proporcionar a los profesionales de salud herramientas de comunicacién y educacion para
superar las barreras comunes en el tratamiento de la diabetes.

Superando Barreras de Adherencia y Miedo Educacion y Técnica Practica
La analogia del oxido para Normalizar la progresion Técnica "Teach-back" para Objetivos pequeiios frente al
el dafo silencioso hacia la insulina asegurar comprension "quemado" (Distress)
' Enfoque Tradicional Enfoque Realista
(Evitar) ‘ (Recomendado)

Hacer

Evitar refrescos
Hacer

gjercicio esta semana
G alitenso
rfo Contol °;T;"ui;;5
7 total 4dtas
No olvider la desis
N . @ deinsulina basal
Explique que el azucar alto dafia 6rganos Evite el lenguaje de “fracaso” y explique Pida al paciente que explique con sus Priorice cambios alcanzables como
progresivamente sin presentar sintomas que la insulina ayuda al pancreas, no palabras como se pondra la medicacion “caminar 15 minutos” en lugar de exigir
inmediatos, igual que el 6xido. gue el paciente esté “muy mal”. en casa. una “dieta perfecta”.
Gestion del miedo a la hipoglucemia Optimizacion de la técnica de inyeccion

Ensefe a identificar sintomas iniciales y ajuste objetivos

Fomente la rotacién por cuadrantes en el
individualizados para dar seguridad al paciente.

abdomen y el cambio de aguja en cada uso.

A NotebookLM
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Inicio Pico Duracion eficaz

Insulina faster aspart 4 min 60 min 2-3h
Insulina lispro, aspart, glulisina 5-15 min 45-75 min 2-4h
Insulina regular ~30 min 2-4 h 5-8h
Insulina NPH ~2 h 6-10 h 10-16 h
Insulina detemir ~2 h sin pico 12-20 h
Insulina glargina ~2 h sin pico 20-24 h
Insulina glargina U300 ~2-4 h sin pico 24-30h
Insulina degludec U100/U200 ~2-4 h sin pico Hasta 42 h

SEEN. Manual Endocrinologia y Nutricién,2026
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(Unit: Persons) ——Human insulin = Premix insulin or BHI =fll= Rapid acting analogs Basal analogs (Unit: Persons) M Rapid acting analogs only Basal analogs only M Basal+Rapid acting analogs (6;]4;9)
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Diabetes & Metabolism Journal 2023;47(2):211-219.
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v' Aumento prevalencia

v' Precocidad del uso

v" Incorporacién AP

v" Aumento formas insulinopénicas

Diabetes & Metabolism Journal 2023;47(2):211-219.
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m;ltif:a‘.ut-n.:u.riaimt-l:lerapj.r, weié ht control, metabolic surgerﬁ_,.'_] Cluster 1: savers autoimmune diabates (SAID)
I i Clusier 2; savers insulin-deficient diabetas (SIDD)
nan Cluster 3; severs insulin-resistant diabetes (SIRD)
demand Cluster 3 ) Cluster 4: mild cbesity-related diabetes (MOD)
| weight control, diet and exercise ] Cluster 5: mild age-ralated diabetas (MARD)
high V
Cluster 4 adherence, ADL, clinical inertia,
multifactorial therapy, hypoglycaemia, poly-pharmacy
tifactorial th h I [ ly-ph
DKD
NAFLD/NASH TR
ASCVD/heart Cluster 5 early insulinisation
failure/AF hypoglycaemia
_ NAFLD o _ _
Biguanide e Sulfonylurea or Glinide x Biguanide
sGLtzi [l Biguanide Cluster 2
TED SGLT2 | T
DPP4i frail/fracture = - ; ;
GLP1RA Gl P1RA multiple daily or continuous
GLP1RA o MCI : injections of insulin
nephrosclerosis Cluster 1 hypoglycaemia
ASCVD/heart i :
low failure/AF neuropathy
DPP4 | retinopathy ,ﬂ‘ Insulin
; i ketoacidosis
Biguanide frail/fracture Insulin
; secretory
capacity

Diabetes Research and Clinical Practice.2021;180
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Notas de la presentación
https://www.sciencedirect.com/science/article/pii/S0168822721004265
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Natural history of type 2 diabetes
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Notas del ponente
Notas de la presentación
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
https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
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Natural history of type 2 diabetes
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PANCREATIC CANCER
STATISTICS

Pancreatic cancer is the 12th most common cancer
worldwide. It is the 11th most common cancer in men and
the 11th most common cancer in women.
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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.
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Natural history of type 2 diabetes
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PANCREATIC CANCER TN 207l

@ D&

Se presenta con nauseas, dolor abdominal
y niveles crificos de glucosa.

(TERAPIA UNICA)
STATISTI cs LATENCIA DEL EFECTO SECUNDARIO.
PEMBROLIZUMAB Y NIVOLUMAB EL RIESGO PERSISTE TRAS
LIDERAN LOS CASOs. SUSPENDER EL TRATAMIENTO.
Algunos casos de diabetes aparecieron meses
Pancreatic cancer is the 12th most common cancer después de la (iltima dosis de inmunaterapia.

worldwide. It is the 11th most common cancer in men and
the 11th most common cancer in women.
DOI: 10.7759/cureus.57894
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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.
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Temporal trends in the starting of insulin therapy in type 2 diabetes
in ltaly: data from the AMD Annals initiative

A. Giandalia' - A. Nicolucci® - M. Medugne® - G. Lucisano® - M. C. Rossi® - V. Manicardi® - A. Rocea® - G. Di Cianni® -
P Ni Bartala’ . B Candida®® . 0 rocinatta! L6 T Boceal

HbAlc levels in TIZD subjects starting short-acting insulin
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Notas del ponente
Notas de la presentación
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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Notas de la presentación
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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GLP-1RA + insulina vs basal-plus / basal-bolus en DM2

Revisién sistematica y metaanalisis de ensayos clinicos aleatorizados

5
o Contexto En pacientes con diabetes tipo 2 que no alcanzan el
objetivo de HbA'c con insulina basal, las guias
recomiendan intensificar con:
¢ un agonista del receptor GLP-1 (GLP-1RA) afiadido
ainsulina, o
e un esquema basal-plus / basal-bolus (BP/BB).

e Métodos Buisqueda en PubMed, Scopus, CENTRAL y
ClinicalTrials.gov (hasta julio de 2018).

1885 ) 13
‘ . articulos ECA
identificados incluidos

/ Resultados evaluados: HbAlc, peso corporal, dosis diaria de insulina,

GLP-1 receptor agonist added to insulin versus basal-plus or

basal-bolus insulin therapy in type 2 diabetes: A systematic hipoglucemias y abandono por falta de eficacia. )
review and meta-analysis © Resultados principales
Marco Castellana, Angelo Cignarelli, Francesco Brescia, Luigi Laviola, Francesco Giorgino 2 m HbA1c: reduccién similar A = _0 06% sin c‘lgere:lncias

frente a BP/BB ? . significativas

First published: 30 September 2018 | https://doi.org/10.1002/dmrr.3082 | .~ VIEW METRICS m

P l:

Peocopertt - -3,72kg

By o= RR=0,46 5k menss s
Dosis diaria de insulina; e

B Cosdmnanaine | _30.3 yi/dia

e® ® Abandono por falta de — . sin diferencias
..0 eficacia: sin diferencias | = . significativas

Accessibility issue? Request accessibility update.

@ Conclusion

Qs Anadir un GLP-1RA a la insulina ofrece una eficacia
antihiperglucemiante similar a BP/BB, con pérdida de peso,
__Q menos hipoglucemias y menor dosis de insulina.

LT Muchos pacientes con DM2 podrian cambiar de

‘.‘ BP/BB a combinaciones GLP-1RA + insulina.

Fuente: revision sistematica y metaanalisis de 13 ECA.
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ABORDAJE DT 2 i Indicaciones de insulinizacién
INTEGRAL 026 " = Sintomas de hipercatabolismo o sospecha de diabetes tipo 1
DE s E E N : = No se logran objetivos de control metabdlico individualizados tras cambios
PERSONAS : de estilo de vida + tratamiento optimizado con terapias no insulinicas

CON diabeteSEEN
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Guia de Potencia y Seguridad en el Tratamiento de la Diabetes

Clasificacion de opciones farmacoldgicas para diabetes tipo 2 segun su potencia de reduccién de HbA1c y riesgo asociado de hipoglucemia.

Tratamientos de Alta Potencia Tratamientos de Potencia Intermedia y Baja
(>1.5% de reduccion de HbA1c) l. (<1.5% de reduccion de HbA1c)
Insulina: Maxima arGLP-1 de accidn Metformina: Farmaco de
potencia glucémica. dual o alta dosis. primera eleccion.

Es el tratamiento mas potente Logran reducciones superiores al Ofrece una reduccion del 1% al 1.5% con
disponible, aunque conlleva un alto 1.5-2% con bajo riesgo de un perfil de seguridad muy alto.
riesgo de hipoglucemia. hipoglucemia si se usan solos.

Sulfonilureas vs. iSGLT2.

Ambos reducen niveles intermedios, pero
. las sulfonilureas presentan un riesgo de
Muy Bajo hipoglucemia mucho mayor.
Riesgo

Bajo Riesgo

>1.5-2% (solo)

miﬂﬁf Riesgo Alto de
Hipoglucemia

Fou
Sulfonilurea iSGLT2

Riesgo Mayor de
Hipoglucemia

Inhibidores de DPP-4 y TZD.

Opciones de baja potencia (menor al 0.8%)
ideales para un riesgo de hipoglucemia minimo.

<0.8%

Riesgo
Minimo

A NotebookLM
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Obesity Dyslipidemia

Hypertension ’ ‘ NAFLD
Neuro

Nephropathy ‘ IPERCLCEMIA I degeneration

Retinopathy ‘ ' Cancer

Neuropathy Cardiovascular

Type 2 diabetes — unmet need, unresolved pathogenesis, mTORC1-centric paradigm
2020. Reviews in Endocrine and Metabolic Disorders 21(Suppl. 1):1-17
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[ Type 2 Diabetes }

Renal disease Retinophathy

Heart disease @t = Neuropathy

e Obesity & Nephropathy
[ Arterial hvnertensiﬂn( [ Cardiomyopathy

Antioxidants and Redox Signaling. 2023. 39(4-6):278-320
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PROFILES OF PHARMACOTHERAPY FOR TYPE 2 DIABETES

METFORMIN GLP-1RA
EFFICACY FOR
GLUCOSE LOWERING * 2 i
MACE
ASCVD
STROKE
CHF*® Potential Benefit”
CKD Benefit®
Decrease Dose for Exenatide for
eGFR 30 to 45" eGFR30to 45"
RENAL
IMPAIRMENT Exenatide
c,:_":gf;.ﬁ," Contraindicated
for eGFR <30
HYPOGLYCEMIA RISK
WEIGHT Slight Loss
HEPATIC
STEATOSIS
MASH
masLp”
' FIBROSIS
PROGRESSION
FIBROSIS
REGRESSION

G| ADVERSE SYMPTOMS

OTHER

CONSIDERATIONS

ACCESS/COST 558
B Benefits

GIP/GLP-1RA SGLT2i TZD DPP-4i su GLN
Rl hanal i+ Lad 4+ Al e
3 Saxagliptin
Potential Benefit Ahgﬂp‘llni
Benefit
1 Glycemic Efficacy
at Lower eGFR t T
Check Drug- Adjust Dose” Hypoglycemia Risk  Hypoglycemia Risk
Specific eGFR
Thresholds ™

Moderateato High”  Low to Maderate

Potential Benefit Potential Benefit Potential Benefit

Potential Benefit Potential Benefit

Potential Banafit

Potantial Banefit Potential Benafit Potential Benefit

Potential Benefit

GU Infections

i s TFractureRisk'  Rare Arthralgias/
!#E;:'::::’I: RD:S Bladder Cancer Myalgias
s I I BN

Use with caution B Contraindicated Meutral, not studied, or insufficient evidence

AACE CLINICAL GUIDAN

AGI INSULIN
-+ e
Moderate

el T Hypoglyeemia Risk

Moderate to High

Gain

§-8% ‘ §-588

CEVolume 32, Issue 4P473-518April 2026
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. fio, edUCCion tergpey CONDICIONANTE
et QAN N ety :

: CLINICO

PREDOMINANTE '

Fundacién

PS

Comprometidas con (2 DIABETES

ALGORITMO DE TRATAMIENTO
DE LADM2 | redGDPS 2026

1. La eleccion del farmaco segun el condicionante clinico predominante,
Erevalece sobre la eleccion respecto a los valores de HbAlC.
n color VERDE opciones con evidencias en reduccion de eventos.

2. Si antecedentes de ictus, preferiblemente arGLP1 o pioglitazona
3. Se considera elevado RCV si 23 FRCV: Obesidad, HTA,
hiperc ), alb FG < 60 mi

oantecedentes familiares de ECV precoz.

4. iSGIT2, arGLP1 0 arGIP-GLP1 con evidencias en reduccion

/min

deievenios. Tabla objetivos
5. Actuaimente en Esparia, los arGLP1 AIgontmo; especmcos
Publicacion

solamente estan financiados en tratamiento combinado
si IMC 2 30 kg/m2.

6. METFORMINA: Afiadir o mantener para optimizar control
lucémico. Titular la dosis de metforming para mejorar
la tolerancia dléESIIVd. Reducir dosis metformina a la
mitad si FG <45 ml/min y suspender si FG<30 ml/min.

7. Si FG <15 ml/min preferiole DPP4 (ajustar dosis),
repaglinida, pioglitazona o insulina.

da?

Afadir
Insulina basal

8. Cana, dapa o empaglifiozina si FG = 20 mi/min.

71
2

9. Semaglutida y dulaglutida se pueden prescribir
si FG§15 mi/min. ¢ ’ ?

\e\jado RCV3

| ©

%
lercer o cual™®

10. Si IMC > 35kg/m? considerar cirugia bariatrica.

1 Canagnﬂozina 300 es el iSGLT2 con mayor potencia
enreduccion de HoAlc y de peso.

\ Qs‘.ab‘ec

<C

12. Se recomienda desintensificar o simplificar los regimenes
terapéuticos complejos. En pacientes con ECV, IC0 ERC se
deben utilizar ISGLTZ 0 arGLP1, si no hay contraindicacion.

13. No asociar iDPP4 con arGLP1 0 arGIP-GLPT; ni SU con repaglinida.
Considerar el perfil del paciente a la hora de la eleccion del tercer
y cuarto férmaco.

14. Considerar un objetivo de HoAlc<6,5% en pacientes jovenes, de reciente
diagnostico.

15. Reevaluar HbAIc a los 3 meses tras inicio o después de cambio terapéutico.
Intensificar tratamiento en caso de no conseguir el nb{etwo personalizado.
Cuando se ha conseguido el objetivo, control de HoAlc cada 6 meses.

GRADO DE

16. Gliclazida o glimepirida son las de eleccion.

17. Clinica grave: poliuria, polidipsia y pérdida de peso no explicable. Medir cetonuria e investigar
desencadenantes: Corticoterapia, infecciones, neoplasias. .. La insulinizacion puede ser transitoria.

,
GLUCEMICO®
ADNL: antidiabetico no insulinico; arGIP: analogo de los receptores del polipéptido insulinotropico; arGLP1: analogo de los receptores
del péptido similar al glucagon; DM2: diabetes tipo 2; ECV: enfermedad cardiovascular; ERC: enfermedad renal cronica; FG: filtrado glomerular;
FRCV: factores de riesgo cardiovascular; GME: glucemia media estimada; HbAlc: hemoglobina glucosilada; HTA: hipertension arterial; IC: insuficiencia cardiaca; iDPP4: inhibidor de la dipeptidil
peptidasa 4; IMC: indice de masa corporal; iSGLT2: inhibidor del co-transportador de sodio y glucosa tipo 2; Met: metformina; Pio: pioglitazona; RCV: riesgo cardiovascular; Repa: repaglinida; SU: Sulfonilureas. © redGDPS - Actualizado: Enero 2026
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H.,

Odd Erik Johansen, M.D., Ph.D., Hans J. Woerle, M.D., Uli C. Broed|, M.D.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators

A Primary Outcome

B Death from Cardiovascular Causes

204 9 Placebo
g Placebo g 81
& Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) - 2 7 Hazard ratio, 0.62 (95% C1, 0.49-0.77) Empaglifiozin
£ P=0.04 for superiority Empagliflozin £ 5 P<0001
s 10 =,
2 2
© g 34
8 8
& 3 £ 2
14
o T T T T T T T 1 0 T T T T T T T 1
0 6 12 18 24 30 36 42 43 0 6 12 18 24 30 36 42 43
Month Month
No. at Risk No. at Risk
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370 Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2194 2112 1875 13380 1161 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
C Death from Any Cause D Hospitalization for Heart Failure
154 79 Placebo
Placebo
g €
£ £
§ 104 s
& Hazard ratio, 0.68 (95% Cl, 0.57-0.82) o @ Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
£ P<0.001 Empagliflozin = 41 P=0.002 Empagliflozin
£ £
2 2 3
§ 5 £
b E 7
a a
14
0 T T T T T T T ) T T T J
0 6 12 18 24 30 36 42 43 0 6 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagliflozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

N. Eng Jour Med. 2015
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CENTRAL ILLUSTRATION: Effect of Sodium-Glucose Cotransporter-2
Inhibitors on Cardiovascular Outcomes Across Different Patient Populations

Heart Failure Overall HFrEF HFpEF
: VHFH/CVM  VHFH/CVM  THFH/CVM
1
: VHFH YcvM  VHFH Yovm THRH S cvm
HF without T2DM 1 HF without CKD
THFH/CYM 1 JHFH/CVM
VHFH YevM + VHFH Tovms

1
1
i HF + CKD

HF + T2DM .

VHFH/CVM
VHFH/CVM A Chronic Kidnev Di
Diabetes Mellitus HFH CVM ronic Kidney Disease
VHFH Tcum  HF AT
Overall T2DM without HF e CKD without HF Overall
*HFH/CVM *HFH/CVM (:) DL *HFH/cvm* *HFH/CVM
VHFH YoM VHFH oM -7 “Seoo VHRHF 2cum THFH Y ovm
Jitie CKD + T2DM .
,—"" T2DM without CKD *HFH/ VM kD without T2DM \~\
h VHFH/CVM! *HFH *CVM < HFH/CYM* '
VHFH * cVM ?2HFH Sovmr
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* Benefit; Statistically

Trend Towards Benefit; <— No Trend Towards ? No Available Data
Significant )

Not Statistically Significant — Benefit

Usman MS, et al. J Am Coll Cardiol. 2023:81(25):2377-2387.
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CENTRAL ILLUSTRATION: Methods, Subgroup Analyses, and Main Results

Cardiovascular Effects and Tolerability of GLP-1RA

Methods
21 randomized trials 99,599 patients at Main outcomes:
of GLP-1RAs high risk of All-cause death,
cardiovascular events CV death,
MACE and SAEs
Random-effect model Multiple subgroup
with IRRs as treatment analyses

effect measure

Main Results
Endpoint IRR (95% CI)

All-cause death * 0.88 (0.84-0.92)
CV death L 4 0.87(0.81-0.92)
MACE < 0.87(0.83-0.91)
SAEs L 0.91(0.87-0.96)
Myocardial infarction L 2 0.85(0.78-0.94)
HF hospitalization < 0.85(0.75-0.97)
Infections L/ 0.90 (0.85-0.96)
Gastrointestinal disorders - 1.63 (1.36-1.97)

Gallbladder disorders > 1.26 (1.12-1.47)

| e — —

05 07 1 15 2

Consistent Results Across Subgroups

@& & @& & &

Diabetic status Obese status HF status CKD status Type of GLP-1RA
Article Highlights

GLP-1 RAs reduce mortality and MACE in patients at high-risk for cardiovascular events,
but increase Gl and GB disorders.

Galli M, et al. JACC. 2025;86(20):1805-1819.
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Conventional therapy

P=0.02

Intensive therapy

Cumulative Incidence of Death (23)
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Authors: Peter Geede, M.D., D.M.Sc., Henrik Lund-Andersen, M.D., D.M.Sc., Hans-Henrik Parving, M.D., D.M.Sc., and igz: :E:
Oluf Pedersen, M.D., D.M.Sc. Author Info & Affiliations § E 30 Pe0001
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20 anos de cambio terapéutico

Evolucion del tratamiento farmacolégico de la diabetes tipo 2

n

Gestion con
valor en salud

, = iy B
Antes e Transicion (@ Actualidad

Inicio de los 2000 Década de 2010 ' Anos recientes

w/

iSGLT2

o/ |
e MR

iDPP-4

o ¢

Metformina

Insulina humana /
Combinaciones

NPH

Analogos de

Sulfonilureas srioe
insulina

arGLP-1 Semaglutida

P oS

( :&’\ ) Predominio de terapias clasicas
L S

@ Mas opciones y simplificacion terapéutica

El cambio no ha sido solo farmacoldgico: también ha cambiado el objetivo terapéutico,
incorporando peso, riesgo cardiovascular y proteccion renal.

©

@ Innovacion con impacto clinico y prondstico

Beneficio
cardio-reno-
metabolico

m Fuentes: AEMPS 2000-2014; Estrategia en Diabetes del SNS; Ministerio de Sanidad (ATC); Monogréfico Prestacion Farmacéutica SNS 2024.
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Volumen vs gasto e cooncn

Insulina frente a otros antidiabéticos en la evolucion terapéutica

./l'ﬁ Volumen historico /‘/l Crece de forma sostenida /I‘I/i Crece de forma sostenida
| |

/_ &
Peso relativo

historico aproximado

. Analogos y nuevas OO0l gLp, Insulina Otros
Motor de gasto reciente fo] e f & SGLT2 y L antidiabéticos/
i

Peso relativo B ][] Aproximadamente 1 parte BEB( | Aproximadamente 3 partes

- - - = Q
Coste diario antiguo == € Mas alto SO =€ Mas bajo en ADO clasicos
EEEpsS =

combinaciones

® & @ &

Mensaje gestor Sigue siendo imprescindible Mayor presion
A presupuestaria reciente

@ La insulina mantiene un papel esencial, pero el impulso presupuestario reciente

se desplaza hacia terapias no insulinicas innovadoras.

m Fuentes: AEMPS 2000-2014; Estrategia en Diabetes del SNS; Ministerio de Sanidad (ATC); Monografico Prestacién Farmacéutica SNS 2024. 2413
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Positive calorie balance

Pre-existing muscle
insulin resistance -===h

++
L 3
~ Pliver fat T vioL
! triacylglycerol 3
: - 2 1 islet
AR Resistance to insulin triglyceride
suppression of —

N to ingested glucose |

M basal insulin
secretion

T plasma glucose

Pancreas
Cycle

™ postprandial
glucose

Cardiovasc Endocrinol Metab. 2020 May 25;9(4):132-142



Origen multifactorial de |a obesidad

Genetic

@ Physiological
@ Behavioural

Epigenetic

Environmental ;
Sociocultural %

Bray GA, et al. Lancet. 2016;387(10031):1947-1956.



Notas del ponente
Notas de la presentación
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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Genome-wide polygenic score
Bottom decile; 5/372 (1.3%)
0.15- Deciles 2-9; 166/2979 (5.6%)
Top decile; 58/371 (15.6%)
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Follow-up (y)

KHERA AV, ET AL. CELL. 2019;177(3):587-

I o1~



Actuclzaciénen ol o,
JORNADA Dicbetesy Obesidad i

18 de junio de 2026

+ -nl- + +— !*l- +
25+ a L]
B a 1 i s
R+ 244 B - 17 2
o 31
75 9 0% E -0 4% il
7 : 30+ | 7
M ] ] I i [ [
b o
2 BN E1E B I I 4 g es
M1 18] 5204 2 i E 046 § Lige
_E 3- Al W_'—'Il = i 5. I E' Wl
:_.—_ 724 = i E 191 EEE @ B F04% = kg T "
87l Sul 2| 87 & I L Hos B
& @ =] = o 5 udd - G =
— L] nd B €T A = g o ]
2 g™ B = o 3 Ligs T
& 694 % — 3 23- 4 [ L (043 F ol B
a gad 3 127 % 64 & = o Les =
Eed Bnd & = 2 g r - il ~ A Bt
£ rfr. = o 154 @ 244 = |k S lw3 2
8 W ogol B 2 @ B =041 3 =
e 2 214 © 21 2 | o B 1623
g 6 T8 £ 0] 3 19 g | I o L =
s 64 8 1 2 < o o 0 i F0.38 &
<gd =TT E 12 & 160
614 %1 T - Ll [ ' O0BE Lice
B0 o5 " 167 B ! o7 ¢ |
- - 154 | o [HE ]
5494 o _ - i B
] &l 1 ® - 53
; it B 1 B - 035 L 156
= s | = [
ﬁﬁ— '}:!' ? 12 T T T - T T T T T T = = 'I:I'E'-'d 'I'”'tl
1960 1965 1970 1975 1980 1985 1990 1995 2000
Year

MONTEIRO CA, ET AL. PUBLIC HEALTH NUTR. 2018;21(1),18-26
NG SW, ET AL.OBES REV. 2012;13(8):659-680.



Actuclzaciénen ol o,
JORNADA Dicbetesy Obesidad i

18 de junio de 2026

Neuroendocrine Regulation of Energy Homeostasis

Total energy expenditure

N (REE, TEF, physical activity)

Prefrontal cortex -} Hypothalamus =
7 < \

- Food intake
-ra ()

Amygdala \

“' P

g
Reward system ——

Ty
Jow]!

G 3

CHO
" Brainstem
- @ * Taste Stomach
N __\ L+ Ghrelin
Leptin ' [\ Vagus nerve — Stretching
Ghrelin Leptin
PYY — A CcCK
Insulin Insulin
PP e — Amylin
Amylin Fat Leptin Glucagon
OXM — Adiponectin PP
cCK rotein
GLP-1 —
Adiponectin e . .
Sy _ Smallintestine
Adipose tissue 3/ ") Pancreas Liver ;; Portal vein

CCK = cholecystokinin; CHO = carbohydrates; DMH = dorsomedial hypothalamic nucleus; GLP-1 = glucagon-like peptide 1; LH = lateral hypothalamus; NAcc = nucleus accumbens; NTS = nucleus tractus solitarius; OXM = oxyntomodulin;
PP = pancreatic polypeptide; PVN = paraventricular nucleus; PYY = peptide YY; VMH = ventromedial hypothalamus; VTA = ventral tegmental area.
Theilade S, et al. Diabetes Obes Metab. 2021;23(suppl 1):17-35.
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The Set Point Theory Explained
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Liver
« Intrahepatic lipid accumulation—local
inflammation

« MASLD
» Insulin resistance

- Gl tract
+ Altered Gl microbiome (dysbiosis)

Hormones, e 6© . Molecules
nutrients, ... © eg® S
o o9

« Increased Gl tract’s barrier permeability
« Accumulation of pro-inflammatory
intestinal macrophages

Recruitment of

pro-inflammatory
macrophages, ...

VN

« Impaired sensitivity of afferent neurons to
peripheral signals

- Defective inflammatory reflex: insufficient
efferent VN cholinergic output—dysfunctional
immune and metabolic regulation?

AT

- Adipocyte hypertrophy and/or hyperplasia

- Exceeded AT storage capacity—> elevated levels
of lipids and ectopic fat accumulation

« Endoplasmic reticulum stress

+ Insulin resistance

« Accumulation of pro-inflammatory macrophages

- Sustained increased levels of production and
release of leptin— leptin resistance

Metabolites. 2023 Jan; 13(1): 86.
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Notas de la presentación
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9865135/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9865135/
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European Association for the Study of Obesity (EASO)
Multifactorial, chronic relapsing, non-communicable disease characterized by an
abnormal and/or excessive accumulation of body fat.

The ABCD of Obesity: An EASO Position Statement on a Diagnostic Term
with Clinical and Scientific Implications

3.8 Jason GC Halford ", Nathalie J Farpour-Lambert 24, Ellen E Blaak *f, Euan Woodward 2J, Hermann Toplak %

» Author information »* Article notes » Copyright and License information

PMCID: PMC6547280 PMID: 30844811

Why Adiposity-based Chronic Disease (ABCD)?

ABCD

ASPECTOS RELEVANTES. ¢De qué hablamos al hablar de Obesidad?

[ | | |
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ARTICLE - Volume 27, lssue 9, 110625, September 20, 2024 - Open Access

Endocrine gland size is proportional to its target tissue size
Moriya Raz - Tomer Milo - David S. Glass - Avi Mayo - Uri Alon 22 &



Notas del ponente
Notas de la presentación
Tejido adiposo como órgano inmunoendocrino
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»  macrophage
B Tcel
§ Bcel

= neutrophil

\,

Molecular and Cellular Pediatrics. 2023;10



Notas del ponente
Notas de la presentación
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

https://molcellped.springeropen.com/
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Molecular and Cellular Pediatrics. 2023;10
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5 M1 macrophage
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Notas del ponente
Notas de la presentación
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

https://molcellped.springeropen.com/
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Inflamasoma NLRP3: del dano metabolico a la inflamacion
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Q Idea clave: el inflamasoma traduce el estrés metabdlico en senal inflamatoria
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©

La activacion de NLRP3 conecta obesidad, lipotoxicidad y daio vascular a través de IL-1B e IL-18.



Notas del ponente
Notas de la presentación
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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Notas del ponente
Notas de la presentación
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. 

https://doi.org/10.1007/s11033-026-11509-3
https://doi.org/10.1007/s11033-026-11509-3
https://doi.org/10.1007/s11033-026-11509-3
https://doi.org/10.1007/s11033-026-11509-3
https://doi.org/10.1007/s11033-026-11509-3
https://doi.org/10.1007/s11033-026-11509-3
https://doi.org/10.1007/s11033-026-11509-3
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¢POR QUE LOS PACIENTES CON DIABETES MELLITUS ..

- li , +
TIENEN MAS DIFICULTAD PARA PERDER PES0? . . L
Multiples mecanismos fisiopatologicos actian en conjunto y favorecen la conservacion de energia, \.\;’&H
el aumento del apetito y la recuperacion de peso. -
HIPERINSULINEMIA E MENOR GASTO ALTERACION DE SENALES GLUCOTOXICIDAD Y 9 SARCOPENIA DIABETICA e MEDICACION ASOCIADA EL “SET POINT”
INSULINORRESISTENCIA ENERGETICO RELATIVO | | DE SACIEDAD LIPOTOXICIDAD | AGANANCIA PONDERAL METABGLICO PARECE
‘ MAS RESISTENTE
INSULINA En DM2 existen alteraciones de: La exposicion prolongada a: Muchos pacientes con DM2 presentan: Algunos tratamientos
[ ALTA T N + Menor gasto energético o s Los pacientes con DM2 suelen
- y') o | ajustado por masa 1 GLP-1 endégeno @ @ = Menor cantidad y calidad muscular siieeo e e tener:
b l‘('g\' ; libre de gruza . @ @0 « Infiltracién grasa en el misculo ' ) )
\ 4 Leptina @ @ 1+ Obesidad mis
Pecs eRsigned Acid + Reduccién funcional . prolongada
En DM2 temprana existe AR 4 Py Hiperglucemia |'b| nsi;a::s de masa magra / y/ =+ Insulina
hiperinsulinemia compensadora. miieondral R E e .
1 Ghrelina l «}_*i o N-Iayur adiposidad
La insulina favorece: . :.::;:; :;;mogénesis (Hambre) % So— T visceral
i ¢ Lipogénesis Prodice:

L Lipélisis (inhibe liberacién de grasa)

1‘ Almacenamiento energético

Resultado:
El tejido adipose "defiende” mas
el peso corporal y es mas dificil
movilizar la grasa.

Resultado:
El cuerpo quema menos calorias
para la misma actividad y se
adapta mas al déficit calérico.

« Inflamacién crénica

+ Estrés oxidativo

+ Disfuncién mitacondrial @

Resultado:

Resultado:
Peor saciedad, mas hambre
posprandial y mas craving
alimentario.

Peor oxidacion de grasas y
capacidad de respuesta
metabdlica.

Consecuencia:
J, Gasto energético basal
J Capacidad de ejercicio
J Oxidacién de sustratos

+ Pioglitazona

Esto puede contrarrestar
las intervenciones dietéticas
y de estilo de vida.

-\ + Mayor alteracion
“§¥ neurcendocrina

b 4

El erganismo tiende a
defender el peso previo
mediante sefiales hormonales,
gasto energético, apetito y
conducta alimentaria.

EVIDENCIA CLiNICA INTERPRETACION ACTUAL

Los ensayos con agonistas de GLP-1 muestran que los pacientes SIN DM2

- , : S La DM2 no es solo una enfermedad glucémica. Es un estado de alteracion
pierden mas peso que los pacientes CON DM2 con la misma medicacién.

OBESIDAD SIN DM2
Semaglutida 2.4 mg

(programa STEP) /’_
Pérdida de peso media: QS
~15%

a 68 semanas

Referencias: Sumithran P. et al. NEJM. 2011;365:1597-1604.

OBESIDAD CON DM2

Semaglutida 2.4 mg
(STEP 2)

Pérdida de peso media:
~9-10%

a 68 semanas

energética y neurohormonal crénica que favorece:

La DM2 atentia
la respuesta
ponderal incluso
con la misma
medicacién.

Por eso los pacientes con
diabetes tienen mas dificultad
para perder peso y para
mantenerlo a largo plazo.

=p

Conservacion
energética

Hambre
compensatoria

Recuperacion
de peso

Wilding JPH. et al. NEJM. 2021;384:989-1002. Davies M. et al. Lancet. 2021;397:971-984,

DeFronzo RA. et al. Nat Rev Dis Primers. 2015;1:15019. Kahn SE. et al. Diabetes. 2014;63:2353-2362,
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Resistencia a la insulina: mecanismos secuenciales
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Circulo vicioso inflamacion-resistencia a la insulina

La resistencia a la insulina es tanto consecuencia como
amplificador de la inflamacion metabdlica.




Step 1: Estimate pathophysiclogy
(yes or no for visceral fat and ectapic fat)

Step 2 Determine optimal Alc targets Visceral
Step 3. Set optimal body weight targets fat
Step 4. Do diet and exercise to achive optimal

Alc and body weight targats
Step 5: Select optimal class of anti-diabetic  Subeutaneous fat

agents when fail to achieve optimal i FFA - adipocytokines

Alc targets in Step 4

5
Insulin secretory ¥ Pancreas

ney Ectopic fat
capacity } _:i‘ fat

at deposition

« Sulfonylurea * Biguanide

* Glinide Abnormal insulin secretion & insulin demand - T2D

« DPP4i « SGLTZI

« GLP1RA B '_, » DPP4i

* Insulin + o-Gi
High TG % low HOL-C + Hypertension = GLP1RA

\ 4

Hyperglycaemia I» Endothelial dysfunction (Vascular failure)

¥ ¥

Microvascular complications Cardiovascular r.nmpllr.atluns
(neuropathy, retinopathy and DKD) (ASCVD, heart failure, AF)

Diabetes Research and Clinical Practice
Volume 180, October 2021, 109067
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Inflammation and Cardiovascular Disease: 2025 ACC Scientific Statement: A Report
of the American College of Cardiology

Authors: George A. Mensah, Natalie Arnold, Sumanth D. Prabhu, Paul M Ridker, and Francine K. Welty AUTHORS INFO &
AFFILIATIONS

Publication: JACC » Volume 87, Number 11

El Rol Critico de la Inflamacién en el Riesgo Cardiovascular

IMPACTO EN LA ATEROSCLEROSIS VALOR PRONOSTICO Y RIESGO RESIDUAL

Colesterol LDL PCRas

'PCRas PREDICE EVENTOS

ICARDIOVASCULARES CON

IPOTENCIA COMPARABLE O
SUPERIOR

FORMACION DE
PLACAS VULNERABLES

Alto riesgo de ruptura

‘ ( % y trombosis aguda.

Inflamacién
Local

RIESGO
INFLAMATORIO
RESIDUAL

Identifica el riesgo de muerte
cardiovascular en pacientes
ya reciben tratamiento.
incluido estatinas.

| 5 A’ PREVENCION EN
ACELERACION DE Colesterol

- INDIVIDUOS SANOS
LA ATEROGENESIS Colesterol PCR Alto Riesgo Detectado
Impuisa disfuncién endotelial, Normal b Detecta alto riesgo en
formacion de células espumosas hsCRP personas con niveles

y la apoptosis celular. Normal normales de colesterol LDL.

A NotebookLM


Notas del ponente
Notas de la presentación
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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Diabetic retinopathy

Diabetic stroke
* PON-1 = Oxidative stress —» ¢ TGF-B — Oxidative stress =
Endothelial damage — Brain Inflammation — Thickening of the

arteries atherosclerosis base layer of retina blood vessels

* EGF - Inflammation — Retinal
ischemia

Diabetic kidney disease

* NF-kB - ROS — Imbalance of the
glomerulotubule feedback
mechanism

* mTOR — Oxidative stress —»
Podocyte dysfunction

Coronary artery disease

+ Advanced glycosylation end
products = ROS accumulation®=
Fibrosis = Cardiomyocyte inju

* ERK/AKT — VSMCs autophagy
— Vascular remodeling

Peripheral artery disease

Diabetic foot ulcers

« AKT — NO reduction — Platelet
activation —» Oxidative stress -
Inflammation

* PAD-4 — Neutrophils injury —»
Fibrosis and inflammation
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and mobilization — Inhibiting
angiogenesis and delaying wound

* PDGFs/TGF-B - Extracellular
matrix and collagen production -
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CORAZON

22 SEPT 2005 - 00:00 CEST

'El sobrepeso o la obesidad concentrada alrededor del abdomen
adelanta la edad probable de tener el primer ataque al corazon
entre cuatro y ocho anos’, senalan desde la Fundacion Espanola
del Corazon. No es la inica consecuencia. Segun diversos
estudios realizados en EE UU, las personas con obesidad
abdominal tienen tres veces mas riesgo de sufrir accidentes
cardiovasculares e insuficiencia cardiaca y el doble de infartos y
anginas. epermil;se es el motivo por el que este ano el Dia
Mundial del Corazon, que se celebra el proximo domingo, se
presenta bajo el lema Meter el Corazon en Cintura.
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Obesity Drugs Timeline

2,4- Dinitrophenol Methamphetamine Fenfluramine Orlistat Lorcaserin Semaglutide
Discontinued in Discontinued in Dexfenfluramine (Xenica; Alli) Discontinued iWeng].
1938 due to side 1979 due to high Discontinued in Commercially in 2020 due Commercially
effects like cataracts, risk of abusiveness 1997 due to cardiac available to increased available
hyperthermia, & addiction valvular insufficiency, cancer risk
and others Pulmonary e ey
hypertension, and Topiramate
cardiac fibrosis (Qsymia)
Commercially
available
1941 19564 1997 2006 ,J_\ 2014 2023
L ~ ) I e Fa e ~ ) ra |
I o L= U S L% L/ ./ 1
1933 1947 1973 1999 2012 2021

Rainbow Pills Amphetamine Sibutramine Rimonabant MNaltrexone and Tirzepatide

Discontinued in Congeners Discontinued Discontinued Bupropion, (Zepbound)

1968 due to Phenmetrazine in 2011 due in 2009 (Europe) Liraglutide Commercially

anxiety, and death (1956-1945) to non-fatal due to side Commercially available

Phenylpropanoclamine  myocardial effects like suicidal available
(1974-2000) infarction, thoughts, and
stroke, and other depression

side effects

@ Red color indicates discontinued drugs @@ Blue color indicates commercially available drugs


Notas del ponente
Notas de la presentación
https://www.delveinsight.com/blog/transforming-obesity-treatment
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Obesity—A Growing Global Health Challenge Role and Mechanism of Injectable PRISMA Flow Diagram for Study Selection
Weight-Loss Therapies Records Wentified Ates dupicate Recards
Besagh duiskase —#  remuml [ T (LR %]
Brain: s — h'iﬂl} = pﬂ?:;r-c Studies Inchaded n
Appetite g = Pl e ariias Ful-teet arvies ine2h
| Suppression Watdad |:¢- ssmisned for e 'n'-ﬂ:r".ld —* RCTafn = 18)
ot [-rremers
u% ﬁ mumwm"m".g:i.m’ Studes [n » 3)
Selnce  Schslie P bemiepiiry

Drug Efficacy & Safety Summary Table
Semaglutide  Tirzepatide Liraglutide

Summary of Findings
muhwnn Placebo _,;«iﬁ;:, ‘?‘A.‘&.f A
Mean weight loss (kg) 19(1.2)  201(115) 8.4(11.0)
2020s+ _ 25% weight loss (%) To% 8% g%
Rising Prevalence Delayed Gastnc 210% weight loss (%) 5E% 7% 8%
Emptying Glycemie reduction (HbA1c) -1.0% -1.2% -0.7%
‘/ l \* Any Adverse Events (%) 64% 70% BO%
Serious Adverse Events %) a % 1
@ I.irggLFll;lt:de _ Discontinuation due to AEs (%) 8% 10% 6%
M. =< (6LP1) g GRADE Certainy ®OHsh  @OHgh  ( Moderte
f Tty ¥
P - : Safety & Adverse Events Frequen
Cardiovascular Early téﬂ Gl - o » i o g .
Disease (CVD) Type2 Mortality E Y Sensitivity A ﬂ“mrEm,s“' Jiher -8 ?m";“;E her 8 mﬁ;
I .4, NBisses, vents 3
Diabetes esarss.
Obesity — 1 Risk of Type 2 Diabetes, 2B PD 2IDIDD. 2333
Cardiovascular Disease, and Early Mortality ; R T R AR A
i — .
Key Conclusions Bannet All agents improve glycemic & cardiovascular risk. |
| / Tirzepatide: Semaglutide: Liraglutide: (@ Safety: Serious AEs rare. |
, Highest mean weight ’ Strong efficacy, Moderate efficacy, daily :
- 4 il : sy Treatment selection should be patient-centric, balancing
|. - loss, more Gl AEs. vﬁ!f’ best tolerability. & dosing, least discontinuation. efficacy, tolerabllity, and individual patient needs. |

ISSN: 2455-8583. Global Journal of Obesity, Diabetes and Metabolic Syndrome
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Inherent risk vs. residual risk

INHERENT RISKS CONTROLS RESIDUAL RISKS

Residual risk is the risk remaining after efforts have been made to reduce the inherent risk.

©2071 TECHTARGET. ALL RIGHTS RESERVED Te:hTar'gel
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Impact of Sodium-Glucose Transport Protein-2 (SGLT-2) Inhibitors on the
Inflammasome Pathway in Acute Myocardial Infarction in Type 2 Diabetes Mellitus

Inflammation Acute

Myocardial Infarction

Type 2
Diabetes Mellitus
NLRP3

Inflammasome

b

Oxidative stress
Inflammasome

activation
Myocardial injury

l_l

SGLT2 Inhibitors (4

T Hyperglycemia
T Insulin resistance

Myocyte
=\ _inflammatory . 4 Blood glucose
immune cells 1 Oxidative stress
1 Autophagy
 Ngar ks Fibrotic L TXNIP
B tissue 1 NLRP3 inflammasome

Cardiovasc Diabetol. 2025 May 26;24:227. doi: 10.1186/s12933-025-02777-7


Notas del ponente
Notas de la presentación
https://pmc.ncbi.nlm.nih.gov/articles/PMC12105141/?utm_source=chatgpt.com

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
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= JClin Invest. 2025 Nov 3;135(21):e194751. doi: 10.1172/JCI194751 (4

Antiinflammatory actions of glucagon-like peptide-1-based therapies | Neuroinflammation | Alzheimer’s disease?
beyond metabolic benefits

Chi Kin Wong !, Daniel J Drucker 12 e
LOLAInvong =, baniel S UrLcker | Acute lung injury | COVII:!-reIated
Antigens/anti-CD3 GLP-1 madicines | Influenza-mediated A mortality
& DLL’ inflammation .
Conventional T cell
- Reduce IFN-7 production TER complg: SLE1R
+ Inhibit CXCL1 2-induced migration ﬁ 1 i
| Inflammation from acute MI i | Cardiovascular events
IEL L } Atherosclerosis | Atherosclerosis

< Indues eAMP and GREB phospharylation

_ » Inhibit ZAF70 and SLP-7& phosphondation @ m
GLP-1 * Rt IL-2, IFN-, and TNF-n production + {

medicines » Reduce celi-mediated cytoloxicity . of g
oy o G semonepais Lot

INKT cell
} Nephritis ‘ ’
Chronic kidney disease
| Diabetic kidney disease y y
s Myeloid cell 5

» Induce cAMP and cﬁEBm&phDrj‘la‘"ﬂﬂ
— : e C !
. '+ Reduce TNF-, IL6, and IL-1j [PROREERS |
el produttion indirect) .. - o . - |
A QODODOT | Proximal intestinal |

* Reduce [FM-y and IL-4 secrefion

inflammation - ' Inflammatory bowel
o | ] diseases?
| Colitis WA "4
“While the metabolic benefits of GLP-1 medicines, such as improved glucose
control and weight loss, improve health and likely help reduce metabolic B onatiriic { Odtartis

disease-associated complications, a growing body of evidence suggests that
GLP-1 has intrinsic antiinflammatory actions that are independent of its
metabolic actions”.
J Clin Invest. 2025 Nov 3;135(21)


Notas del ponente
Notas de la presentación
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.


Goal: cardiovascular and kidney risk reduction*

e

+ASCVD' ] [

+Indicators of
high CVD risk

+HF

|
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!

+CKD

@GFR <60 mLimin/1.73 rm? or albuminurla
WACR 230 mgfmmal [30 ma/lgl). Repeat
measureament is required to confirm CKD

+ASCVD/indicators of high CVD risk*

GLP-1 RA®
with proven
CVD benefit

SGLT2H with
prowven CVD
benafit

SGLT2I" with proven
HF baneafit in current
of prior symplom §

|

of HFrEF or HFpEF

¥

+CKD (on maximally tolerated
dose of ACEi or ARB)

h

» Pioglitazonsa*

+ For individuals on a GLP-1 RA, consider adding
SGLTZi with proven CVD benefit or vice versa

SGLT2I andfor eithaer
dual GIF/GLP-1 RA
of GLP-1 RA with
proven benefit in

symptomatic HFpEF

and obesity

SGLTE' with primary evidence
of reducing CED prograssion

« SGLTA can be started with
aGFR 220 mLfmin/.73 m?

« Glucose-lowering efficacy & reduced
with eGFR <45 mL/min/1.73 m?

—— ——
—_—

education and support; social determinants of health

Healthy lifestyle behaviors; diabetes self-management

v

GLP-1 RA* with praven CKD benafit

If giycermia is above goal, for individuals
on SGLT2i, consider incorporating
a GLP-1 RA or vice versa

+Mitigating risk of MASLD or MASH

\ 4

Use of glucose-lowering medications in the management of type 2 diabetes
(For recommendations for specific conditions, including non-glucose-lowering medications, refer to pertinent sections)

Agents with proven or potential benefit in MASLD or MASH
GLP-1RA, dual GIF and GLP-1 RA, plogiitazons, or combination of GLP-1 RA with pioglitazone

Use insulin in the setting of decompensatad cirrhosis

* |n people with HF, CKD, established CVD, or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLT2i with proven benefit should be made irrespective of attainment of glycemic goal.



Notas del ponente
Notas de la presentación
En pcientes con complicacines o FRCV usar iSGLT2 o AR-GLP1 independientesmente de la glicada o del uso de metformina
En el resto priorizar fármacos q ayuden en la perdida de peso. 
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EL FOCO CAMBIA: DE LA GLUCOSA AL PESO

La estrategia adipoceéntrica prioriza
la perdida de peso sobre el control
glucemico aislado

El nuevo paradigma:
la estrateqgia
adipocéntrica

Paradigma antiguo:
glucoceéntrico

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Niveles de pérdida de peso

y sus beneficios :
s e s, i}

El tratamiento debe ser
(OC) 7 continuoy alargo plazo
La obesidad es una

Modificador de

la enfermedad P enfermedad cronica;
@ (potencial remision suspender la medicacion
' < Beneficios sustanciales de la DM2) conlleva a la recuperacion
m" " (metabolicos y La pérdida de peso ! del peso
! . cardiovasculares) intensiva es clave para e ereteareeeaneera s e earatenaaearneeeareenarrrreraenarns
Mejora modesta modificar el curso :
(glucemia y factores de la enfermedad

de riesgo CV)



Goal: cardiovascular and kidney risk reduction*

[ +Indicators of | [ ) ,
+ASCVD! [ high CVD risk +HF +CKD +Weight +Achievement and maintenance

L | RGFR <60 mLImin/1.73 m? or albuminuria i
(ACA 23.0 mgfmmol [30 ma/g]). Repeat management of glycemic goals
measureament is required to confirm CKD

+ASCVD/indicators of high CVD risk* SGLT21 with proven l ¥ : l

HF benefit in current Efficacy Matformin or other agent (including
GLE-1 FA® SGLT 2/ with of prlof symplom for weight combination tharapy| that provides
with proven proven CVD aof HFrEF or HFpEF +CKD (on maximally tolerated loss adequate efficacy to achieve and

CVD benefit benefit dose of ACEi or ARE) maintain ghycamic reatmant goals.
Prioritize avoldance of hypoglycemia
SGLTA' with primary evidence in high risk individuals
High:
Dulaghitide,

of reducing CED prograssion l

» SGLTH can be stared with ke
aGFR 220 mL/min/1.73 m* =y
SGLT 2| and/or either = Ghucose-lowering efficacy & reduced e 3
Iraglutide Efficacy for glucose lowering

dual GIP/GLP-1RA with eGFR <45 mLimin/1.73 m?

of GLP-1 RA with
symptomatic HFpEF p———

» For individuals on a GLP-1 RA, consider adding and obesity

SGLT2i with proven CVD benefit or vice versa GLP-1 RAY with praven CKD benafit
+ Plogiitazone*

diabetes self-management

education and support; sc;nial determinants of health

If giycermia is above goal, for individuals
on SGLT2i, consider incorporating DEP-ai
a GLP-1 RA or vice versa

Healthy lifestyle behaviors

v

[ +Mitigating risk of MASLD or MASH ]

Agents with proven or potential benefit in MASLD or MASH
GLP-1RA, dual GIF and GLP-1 RA, plogiitazons, or combination of GLP-1 RA with pioglitazone
Use insulin in the setting of decompensatad cirrhosis

= Refer 1o DSMES 1o suppon salf-efficacy in achevement of
traatrment goal

« Consider technology (e.g., diagnostic or persanal CGM) to
identify therapeutic gaps and tailor therapy

« ldentify and address SDOH that affect achievement of
traatment goals

-....-.--....----*

Use of glucose-lowering medications in the management of type 2 diabetes
(For recommendations for specific conditions, including non-glucose-lowering medications, refer to pertinent sections)

* |n people with HF, CKD, established CVD, or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLT2i with proven benefit should be made irrespective of attainment of glycemic goal.
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Notas de la presentación
En pcientes con complicacines o FRCV usar iSGLT2 o AR-GLP1 independientesmente de la glicada o del uso de metformina
En el resto priorizar fármacos q ayuden en la perdida de peso. 
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Standards of Care
in Diabetes—2026

Armorican

Dabelas
Agroasiphan

choice of glucose-lowering medica-
tions for adults with type 2 diabetes.
Use medications that provide suffi-
cient effectiveness to achieve and
maintain intended treatment goals
with consideration of the effects on
cardiovascular, kidney, weight, and
other relevant comorbidities; hypogly-
cemia risk; cost and access; risk for ad-
verse reactions and tolerability; and
individual preferences (Fig. 9.4 and
Table 9.2). E

9.6 Consider combination therapy in
adults with type 2 diabetes for initial
treatment to shorten time to attain-
ment of individualized glycemic goals. A
9.7 In adults with type 2 diabetes and
established or high risk of atheroscle-
rotic cardiovascular disease, the treat-
ment plan should include medications
with demonstrated benefits to reduce
cardiovascular events (e.g., glucagon-
like peptide 1 receptor agonist [GLP-1
RA] and/or sodium—glucose cotrans-
porter 2 [SGLT2] inhibitor) for glyce-
mic management and comprehensive
cardiovascular risk reduction (irrespective
of A1C) (Fig. 9.4 and Table 9.2). A

9.8 In adults with type 2 diabetes who
have heart failure (HF) (with either re-
duced or preserved ejection fraction),
an SGLT2 inhibitor is recommended
for both glycemic management and
prevention of HF hospitalizations (ir-
respective of A1C) (Fig. 9.4). A

9.9a In adults with type 2 diabetes,
obesity, and symptomatic heart fail-
ure with preserved ejection fraction
(HFpEF), the glucose-lowering treatment
plan should include a dual glucose-
dependent insulinotropic polypeptide
(GIP) and GLP-1 RA with demonstrated
benefits for HF-related symptoms and
reduction in HF events (irrespective of
AIC). A

9.9b In adults with type 2 diabetes,
obesity, and symptomatic HFpEF, the
glucose-lowering treatment plan should
include a GLP-1 RA with demonstrated
benefits for HF-related symptoms A
and/or reduction in HF events (irre-
spective of A1C). B

9.10 In adults with type 2 diabetes
who have chronic kidney disease (CKD)
(with confirmed estimated glomerular
filtration rate [eGFR] 20-60 mL/min/

1.73 m’ and/or albuminuria), an SGLT2
inhibitor or GLP-1 RA with demonstrated
benefit in this population should be
used for both glycemic management
and for slowing progression of CKD and
reduction in cardiovascular events (ir-
respective of A1C) (Fig. 9.4). The gly-
cemic benefits of SGLT2 inhibitors
are reduced at eGFR <45 mL/min/
1.73 m%. A

9.11 In adults with type 2 diabetes
and advanced CKD (eGFR <30 mL/
min/1.73 m?), a GLP-1 RA is preferred
for glycemic management due to lower
risk of hypoglycemia and for cardiovas-
cular event reduction. B Individuals on
dialysis can be safely initiated or con-
tinued on GLP-1-based therapy (that
is not dependent on kidney clear-
ance) to reduce cardiovascular risk
and mortality. C

9.12 In adults with type 2 diabetes,
metabolic dysfunction—associated stea-
totic liver disease (MASLD), and over-
weight or obesity, consider using a
GLP-1 RA with demonstrated benefits
in metabolic dysfunction—associated
steatohepatitis (MASH) A or a dual


Notas del ponente
Notas de la presentación
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* Los objetivos de cuidado deben ir mas alla del control glucémico e incluir proteccion cardiorrenal,
manejo del peso, funcidn fisica, bienestar y calidad de vida.

* La HbA1c sigue siendo importante, pero ya no parece suficiente como brujula Unica para decidir
el tratamiento.

* Enla practica, esto significa que el clinico debe preguntarse desde el inicio: équé riesgo
cardiovascular tiene esta persona?, ¢ hay enfermedad renal?, éinsuficiencia cardiaca?,
iobesidad?, { MASLD/MASH?, é{apnea del suefio?, éfragilidad?, ériesgo de hipoglucemia?, équé
barreras sociales o personales condicionan la adherencia y la implementacion?.
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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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11 OBESITY PIPELINE MEDICATIONS TO WATCH

Moving beyond GLP-1 monotherapy toward more personalized obesity treatment
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Teplizumab
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3. Insulinas

Linea

Objetivo

Insulina basal semanal

Menos carga terapéutica

Plumas inteligentes

Mejor adherencia y registro

Integracién con CGM

Ajuste mas seguro

Sistemas automatizados

Menor hipoglucemia y mas
tiempo en rango

Insulinas sensibles a glucosa

Futuro experimental



Notas del ponente
Notas de la presentación
Canakinumab y teplizumab


JORNADA ol PROGRAMA

18 de junio de 2026

Key Updates: ADA 2026 Diabeles Technology Guidelines

Dec 12, 2025

Broadened access to advanced technology, now the preferred option for more patients.
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Int J Obes 47, 1179-1199 (2023)
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“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.”
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DIABETES CARE

MEIGHBORHOOD AESTHETICS

Front. Clin. Diabetes Healthc., 15 November 2023
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Cual crees que sera el papel de la |A en el desarrollode tratamientos
para la prevencion o tratamiento de la diabetes en los proximos afios?

La IA no sustituira al endocrindlogo ni al farmaco, pero puede cambiar la pregunta clinica: de "qué
tratamiento baja mas la glucosa™ a "qué intervencion modifica mejor la trayectoria cardio-reno-
metabolica de este paciente concreto”.
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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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