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American Association of Clinical Endocrinology

American Diabetes Association

American Heart Association

• Obesity tracks with Type 2 Diabetes (T2D)

• Pathophysiology of T2D: insulin resistance, 

  beta-cell deficiency, and blunted incretin

  response 

• Obesity drives metabolic risk

• CKM Syndrome – what is it and why is

  it important?

• How to choose between SGLT2i and

   GLP1RA in T2D

• Adjunctive use of GLP1RA in T1D

Outline
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Diagnosed Diabetes and Obesity 

Track Together in Parallel Epidemics

Obesity

(BMI* ≥30 kg/m2)

Diabetes

1994

1994

2000

2000

No Data       <14.0%        14.0%–17.9%        18.0%–21.9%       22.0%–25.9%      > 26.0%

No Data         <4.5%         4.5%–5.9%           6.0%–7.4%        7.5%–8.9%            >9.0%

CDC’s Division of Diabetes Translation. National Diabetes Surveillance System available at http://www.cdc.gov/diabetes/statistics

2013

2013

Age-adjusted

Prevalence in

US adults

*BMI:  

body mass 

index; 

weight in 

kg/height in 

meters, 

squared)

Prevalence of Obesity Among Adults 

Aged 18–39 Years, BRFSS, 2024

*Sample size <50, the relative standard error (dividing the standard error by the prevalence) ≥30%, or no data in a specific year.

Prevalence of Obesity Among Adults 

Aged 40–59 Years, BRFSS, 2024

Diagnosed Diabetes Prevalence Among Adults, BRFSS, 

2023
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Pathogenesis of Type 2 Diabetes (T2D)

Genes

Normal

Insulin Resistance

Decreased

Insulin Secretion

Type 2 Diabetes

CR Kahn. Diabetes 43:1066-1084, 1994

Environment

• Obesity tracks with Type 2 Diabetes (T2D)

• Pathophysiology of T2D: insulin resistance, 

  beta-cell deficiency, and blunted incretin

  response 

• Obesity drives metabolic risk

• CKM Syndrome – what is it? Why is

  it important?

• How to choose between SGLT2i and

   GLP1RA in T2D?

• Adjunctive use of GLP1RA in T1D

Outline
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The Link Between Obesity and T2D

• Accumulation of an excessive amount of body fat can cause type 

2 diabetes, and the risk of type 2 diabetes increases linearly with 

an increase in body mass index. 

• The worldwide increase in the prevalence of obesity has led to a 

concomitant increase in the prevalence of type 2 diabetes. 

• The cellular and physiological mechanisms responsible for the link 

between obesity and type 2 diabetes are complex and involve 

adiposity-induced alterations in beta-cell function, adipose tissue 

biology, and multi-organ insulin resistance, which are often 

ameliorated and can even be normalized with adequate weight 

loss.
Kelin S, et al. Why does obesity cause diabetes? Cell Metab 2022;34:11-20..  

Pathophysiology of Obesity → T2D

Kelin S, et al. Why does obesity cause diabetes? Cell Metab 2022;34:11-20..  
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Type 2 Diabetes Is Associated with Blunting of 
Incretin (GLP1, GIP) Response to Oral Ingestion
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Adapted from Nauck M, et al. Diabetologia 1986;29(1):46. 
LO5

Obesity Also Independently Increases CV Risk – 
HF, Sudden Cardiac Death, and Atrial Fibrillation 

Powell-Wiley TM, et al. Obesity and Cardiovascular Disease: A Scientific Statement From the American Heart Association. Circulation 143:e984–e1010. 
LO5

Heart Failure
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• Obesity tracks with Type 2 Diabetes (T2D)

• Pathophysiology of T2D: insulin resistance, 

  beta-cell deficiency, and blunted incretin

  response 

• Obesity drives metabolic risk

• CKM Syndrome – what is it? Why is

  it important?

• How to choose between SGLT2i and

   GLP1RA in T2D

• Adjunctive use of GLP1RA in T1D

Outline

CKM Syndrome and Dysfunctional 
Adiposity

• In 2023, the American Heart Association proposed a comprehensive 

care model, “Cardiovascular-Kidney-Metabolic Syndrome”

• Highlighted need for holistic approach to cardiovascular disease (CVD), 

metabolic syndrome, T2D, and chronic kidney disease (CKD)

• Encompasses obesity and components of the metabolic syndrome, but also 

clinical and laboratory elements of kidney function, CVD, and “dysfunctional 

adiposity”

• Dysfunctional adiposity: excess visceral fat, ectopic fat deposition, 

inflammatory/adipokine dysregulation, insulin resistance.

• Key factor for development of T2D in those with obesity

Low Wang

Stefanakis K, et al, . The impact of weight loss on fat-free mass, muscle, bone and hematopoiesis health: Implications for emerging 

pharmacotherapies aiming at fat reduction and lean mass preservation. Metabolism 2024;161:156057.
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Ndumele CE, et al. Cardiovascular-Kidney-Metabolic Health: A Presidential Advisory From the American Heart Association. Circ 

2023;148:1606-1635

Defining Cardio-Kidney-Metabolic (CKM) Syndrome

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.

Ndumele CE, et al. Circ 2023;148:1606-1635

Breaking Down Siloed Care

Traditional Contemporary

Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.
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Stages of CKM Syndrome

Ndumele CE, et al. Circ 2023;148:1606-1635Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.

Ndumele CE, et al. Circ 2023;148:1606-1635

CKM Stages 0 and 1: 
Prevention and the Adiposity Trigger

Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.
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Ndumele CE, et al. Circ 2023;148:1606-1635

CKM Stage 2: Advancing to Metabolic Risk

Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.

Samson SL, et al. Endocr Pract 2026;32:473-518.

Lifestyle and Behavior Change Are Foundational

Graphic prepared with help of Notebook LM AI using AACE statement as reference document.
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Ndumele CE, et al. Circ 2023;148:1606-1635

Choosing Between SGLT2i vs GLP-1RA

Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.

GLP1 Has 
Direct and 

Indirect 
Effects in the 

Heart and 
Blood Vessels 

Drucker D. The Cardiovascular Biology of Glucagon-like Peptide-1. Cell Metab 2016;24:15-30. 

21

22



Hypertension, Diabetes, & Dyslipidemia Wednesday, June 3, 2026

Cecilia Low Wang, MD
Navigating GLP1-RA & SGLT2i Use in Your Patients with Diabetes & Obesity 

GLP1 
Modifies CV 

Risk Through 
Direct and 

Indirect 
Actions in 
Multiple 
Organs

Drucker D. The Cardiovascular Biology of Glucagon-like Peptide-1. Cell Metab 2016;24:15-30. 

Zelniker TA, Braunwald E. Mechanisms of Cardiorenal Effects of Sodium-Glucose Cotransporter 2 Inhibitors: JACC State-of-the-Art Review. JACC 

2020;75(4):422-434. 

Mechanisms 
of Cardiorenal 
Protection by 

SGLT2i
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Using the KDIGO Risk Matrix

Ndumele CE, et al. Circ 2023;148:1606-1635Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.

• Obesity tracks with Type 2 Diabetes (T2D)

• Pathophysiology of T2D: insulin resistance, 

  beta-cell deficiency, and blunted incretin

  response 

• Obesity drives metabolic risk

• CKM Syndrome – what is it? Why is

  it important?

• How to choose between SGLT2i and

   GLP1RA in T2D

• Adjunctive use of GLP1RA in T1D

Outline
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Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.

SGLT2i vs GLP1RA

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.
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Samson SL, et al. Endocr Pract 2026;32:473-518.

The First Decision Point

Graphic prepared with help of Notebook LM AI using AACE statement as reference document.

#1: Does the Patient Have Heart Failure?

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.
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#2: Does the Patient Have CKD (eGFR, UACR)?

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.

#3: Does the Patient Have ASCVD or Are They at 

High Risk? Have They Had a Stroke or TIA?

Consider pioglitazone after GLP1RA if history of stroke/TIA

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.
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Samson SL, et al. Endocr Pract 2026;32:473-518.Graphic prepared with help of Notebook LM AI using AACE statement as reference document.

#4: Does the Patient have MASLD?

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.
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#5: Is Weight Loss a Primary Goal?

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.

There Is Less Weight Loss with GLP1RA in 
Individuals with T2D

Drucker DJ. GLP-1 physiology informs the pharmacotherapy of obesity. Molec Metab 2022;57:101351.

T2D
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Samson SL, et al. Endocr Pract 2026;32:473-518.

When Should Insulin Be Started Instead?

Monitor for Adverse Effects 

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.
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Don’t Forget to Deprescribe 

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.

Use the PREVENT Equations to Estimate Risk

Ndumele CE, et al. Circ 2023;148:1606-1635Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.
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PREVENT Risk Equations
Derived from Individual-Level Participant Data from 25 Data Sets,  

n=3,281,919; Validated in 21 Add’l Data Sets, n=3,330,085

Khan SS, et al. Development and validation of the American Heart Association’s PREVENT Equations Circulation 

2024;149:430-449.

• Broadens outcome to heart failure (HF)

• Removes race from risk prediction – acknowledges race as a social 
construct, not a biological predictor

• Lowers age for risk prediction to 30 (age range 30-79)

• Predicts risk of total or global CVD (composite of ASCVD and HF) as 
well as each separately

• Risk estimates provided for 10-yr and 30-yr time span

• Optional models incorporating measures of kidney and metabolic health

• Includes a measure of place-based social disadvantage (social 
deprivation index) to acknowledge role of SDOC in CVD risk

https://professional.

heart.org/en/guideli

nes-and-

statements/prevent

-calculator
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Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.

(1) ADA PPC. 10. Cardiovascular Disease and Risk Management: Standards of Care in Diabetes—2026. 

Diabetes Care 2026;49(Suppl. 1):S216-S245. (2) Samson SL, et al. Endocr Pract 2026;32:473-518. 

Combining GLP1RA and SGLT2i

• 10.40d In people with type 2 diabetes and established 
ASCVD or multiple risk factors for ASCVD, combined 
therapy with an SGLT2 inhibitor with demonstrated 
cardiovascular benefit and a GLP-1 RA with 
demonstrated cardiovascular benefit may be considered 
for additive reduction of the risk of adverse 
cardiovascular and kidney events. B

• If A1c is ≥1.5% above goal in a high risk patient, initiate 
both to address CKM risks including glycemia
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Within 2-3 monthswithin 3 months

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.

Ndumele CE, et al. Circ 2023;148:1606-1635

Presence of SDOH Multiplies Risk

Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.
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CKM Stages 3, 2 and 1 Can Be Reversed 

Ndumele CE, et al. Circ 2023;148:1606-1635Graphic prepared with help of Notebook LM AI using AHA CKM advisory as reference document.

Tirzepatide Treatment Resulted in Significant 
Reduction in AHI (25.6%) and Weight (-17.3%) in 

Persons With OSA and Obesity and Without Diabetes

Malhotra A, et al. N Engl J Med 2024;141:107516Low Wang
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Tirzepatide Treatment Resulted in Significant 
Reduction in AHI (25.6%) and Weight (-17.3%) in 

Persons With OSA and Obesity and Without Diabetes

Malhotra A, et al. N Engl J Med 2024;141:107516

→ In 12/2024, the wt loss form was FDA-approved for moderate to 

severe obstructive sleep apnea (OSA) in adults with obesity
Low Wang

Semaglutide Treatment Reduced Pain in 
Persons with Obesity and Knee Osteoarthritis

Low Wang Bliddal H, et al. N Engl J Med 2024;391(17):1573-1583
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Semaglutide Treatment Reduced Pain in 
Persons with Obesity and Knee Osteoarthritis

Low Wang Bliddal H, et al. N Engl J Med 2024;391(17):1573-1583

• Obesity tracks with Type 2 Diabetes (T2D)

• Pathophysiology of T2D: insulin resistance, 

  beta-cell deficiency, and blunted incretin

  response 

• Obesity drives metabolic risk

• CKM Syndrome – what is it? Why is

  it important?

• How to choose between SGLT2i and

   GLP1RA in T2D

• Adjunctive use of GLP1RA in T1D

Outline
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The Prevalence of Overweight and Obesity 
in Type 1 Diabetes Continues to Increase

Fang M, et al. Prevalence and management of obesity in US adults with type 1 diabetes. Ann Intern Med 2023;176(3):427-429.

Individuals with Type 1 Diabetes Have a Higher 
Incidence of CV Death, Not Just from Hyperglycemia

HR: CV death

Time-updated mean 

A1c - # events/total #

2326/200,539

Reference (controls) 1.00

≤ 6.9% 2.92 (2.07-4.13)

7-7.8% 3.39 (2.49-4.61)

7.9-8.7% 4.44 (3.32-5.96)

8.8-9.6% 5.35 (3.94-7.26)

≥ 9.7% 10.46 (7.62-14.37)

Lind M, et al. Glycemic control and excess mortality in type 1 diabetes. N Engl J Med 2014;371:1972-1982.

Rawshani A, et al. Mortality and cardiovascular disease in type 1 and type 2 diabetes. N Engl J Med 2017;376(15):1407-1418.
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Semaglutide 1 mg SQ Qwk x 6 Months Allowed 
Patients to Achieve ≥70% TIR and Lose ≥5% Weight 
Without Unsafe Level of Time Below Range (TBR)

V Shah, presented at AACE 2026 in April

• 8.29 Apply obesity management strategies used in the 

general adult population, including GLP-1 RA–based 

therapy B and metabolic surgery C to adults with type 1 

diabetes who have obesity (BMI ≥30.0 kg/m2, or ≥27.5 

kg/m2 in Asian American individuals). Shared decision-

making should inform individualized care.

ADA PPC. 8. Obesity and Weight Management for the Prevention and Treatment of Diabetes - Standards of Care in Diabetes - 2026. Diabetes Care 

2026;49(Suppl. 1):S166-S182.

The ADA Recommends Approaching Obesity 
Management in Type 1 Diabetes as with the General 

Adult Population
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Step-by-Step Approach to Navigating GL1RA 
and SGLT2i Selection in Your Patients with 

Diabetes and Obesity:

1. Does your patient have vascular or renal comorbidities?

2. If so, which one(s)? (HF-CKD-ASCVD/TIA/CVA-MASLD)

3. Is weight management a primary focus?

Type 2 Diabetes: 
Comorbidity- and Weight-Centric Management

Graphic prepared with help of Notebook LM AI using ADA & AACE guidelines, AHA CKM advisory as reference documents.
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Obesity Pharmacotherapy Is Advancing Rapidly

• Orforglipron (Foundayo) – small molecule GLP1RA pill 

approved April 1, 2026, for QD dosing

• High-dose semaglutide SQ (Wegovy) 7.2 mg approved 

March 19, 2026 (dose increase Q4 wk: 0.25 mg → 0.5 

mg → 1 mg → 1.7 mg → 2.4 mg → 7.2 mg Qwk)

• Semaglutide PO (Wegovy) approved in December 2025 

(dose increase Q30 days: 1.5 mg → 4 mg → 9 mg → 25 

mg QD)

Park C, et al. Front Endocrinol 2025; 10.3389/fendo.2025.1630199.

Nutrient-
Stimulated 
Hormone 
(NUSH) 

Mimetics in 
Development
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Therapies 
on the 

Horizon:
NUSH 

Clinical 
Trials

Park C, et al. Front Endocrinol 2025; 10.3389/fendo.2025.1630199.

Phase 1 Studies

Phase 3 Studies

Phase 2 Studies

 In the AHA Cardio-Kidney-Metabolic Syndrome Paradigm, in Which Stage Are Individuals with Hypertension and/or Type 2 Diabetes?

In the AHA Cardio-Kidney-Metabolic Syndrome 
Paradigm, in Which Stage Are Individuals with 

Hypertension and/or Type 2 Diabetes?

A. Stage 0
B. Stage 1
C. Stage 2
D. Stage 3
E. Stage 4

ARS Question #1
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Take-Home Points for GLP1RA and SGLT2i

• The underlying pathophysiology of type 2 diabetes is related to 

insulin resistance (much of it related to obesity), beta-cell 

deficiency, and blunted incretin response.

• Obesity is the main driver of metabolic risk in most T2D.

• CKM syndrome provides a useful framework that integrates 

metabolic, kidney, and CV risk factors and care. 

• PREVENT equations quantify risk for CVD, ASCVD, & HF.

• A step-by-step approach can guide decisions about GLP1RA vs 

SGLT2i (or both): HF? CKD? ASCVD? Stroke?  MASLD? Weight?
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