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Presentation 
Outline

Review current guideline 
medication treatment 
recommendations for patients 
with diabetes

Discuss the role of GLP-1 RA and SGLT2i 
therapy regarding glycemic control, 
weight loss, ASCVD risk reduction, renal 
protection, and heart failure 
management in T2D patients

Evaluate special circumstance 
considerations for diabetes 
therapy
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Type 2 Diabetes Pathophysiology
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Pancreas: β-cell

↓ insulin production

Pancreas: α-cell

↑ glucagon secretion

Kidney

↑ renal glucose reabsorption

Intestine

↓ incretin (GLP-1, GIP) effect

Muscle

↓ glucose uptake and 
utilization (↑ insulin resistance)

Liver

↑ gluconeogenesis

Fat

↑ lipolysis

Brain

Neurotransmitter dysfunction

DeFronzo RA. From the Triumvirate to the Ominous Octet: A New Paradigm for the Treatment of Type 2 Diabetes Mellitus. Diabetes. 2009;58(4):773-795. doi:https://doi.org/10.2337/db09-9028



Type 2 Diabetes Therapeutic Targets
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Pancreas: β-cell

↑ insulin (production 
or exogenous)

Pancreas: α-cell

↓ glucagon production

Kidney

↓ renal glucose reabsorption 
(↑ excretion)

Intestine

↑ incretin (GLP-1, GIP) (inhibiting 
breakdown or exogenous)

Muscle

↑ glucose uptake and 
utilization (↓ insulin resistance)

Liver

↓ gluconeogenesis

Fat

↓ lipolysis

Brain

↑ satiety

DeFronzo RA. From the Triumvirate to the Ominous Octet: A New Paradigm for the Treatment of Type 2 Diabetes Mellitus. Diabetes. 2009;58(4):773-795. doi:https://doi.org/10.2337/db09-9028



The ABC’s of Diabetes
• A1C (and consider ASA)

• < 7.0% ADA (< 6.5% AACE) 

• Blood Pressure 
• < 130/80 mmHg

• Cholesterol 
• LDL-C < 70 mg/dL (< 55 mg/dL for those with established ASCVD)

• Statin therapy (moderate to high intensity doses)

• HDL-C > 40 mg/dL (> 50 mg/dL in women)
• TG’s < 150 mg/dL (the addition of icosapent ethyl can be 
• considered)

• Smoking Cessation

Diabetes Care. 2023; 46:S158–S190. 
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Diabetes Treatment Options

Oral

• Alpha-glucosidase inhibitors

• Biguanide

• Bile acid sequestrant/resin 
binder

• Dopamine Agonist

• DPP-4i

• GLP-1RA

• Meglitinide*

• SGLT2i

• Sulfonylurea*

• TZDs

Injectable

• Amylin analogue

• Dual GLP-1/GIP RA

• GLP-1RA

• Insulin*

*Hypoglycemia associated with use
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Centers for Disease Control and Prevention. Type 2 diabetes. Centers for Disease Control and Prevention. Published April 18, 2023. 
https://www.cdc.gov/diabetes/basics/type2.html
NIDDK. Kidney disease statistics for the United States. National Institute of Diabetes and Digestive and Kidney Diseases. Published 
2023. https://www.niddk.nih.gov/health-information/health-statistics/kidney-disease

HF

T2DM

ASCVDCKD

More than 37 million Americans have 
diabetes – 95% of whom have T2DM 

Adults with T2DM are twice as 
likely to have heart disease, a 

stroke, or heart failure

Patients with diabetes and heart failure 
have a 50% 5-year mortality rate

Diabetes and CVD are the 
main causes of CKD

The presence of diabetes and CVD 
in adults with CKD increases the risk 

of morbidity and mortality 

Diabetes and Cardio-Renal Risk



Multifactorial approach to reduction in 
risk of diabetes complications

ADA. Standards of  Medical Care in 
Diabetes – 2022. Diabetes Care 
2022;45(Suppl. 1):S144–S174. 
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Diabetes Care. 
2025; 48:S1-
352.

2025 ADA Glycemic Management



Cefalu WT et al. Cardiovascular Outcomes Trials in Type 2 Diabetes: Where Do We Go From Here? Reflections From a Diabetes Care Editors’ Expert Forum. Diabetes Care 2018;41:14–31.  

Diabetes 
CVOT’s



EMPA-REG

Zinman B et al. N Engl J Med. 2015;373(22):2117-28. 

  7,020 people with T2DM, 100% with established CVD  
Empa 10 or 25 mg vs placebo (all +SOC); Median observation time of 3.1 years
Primary Endpoint: Composite of CV death, non-fatal MI and non-fatal stroke (3-pt 
MACE)



Zinman B et al. N Engl J Med. 2015;373(22):2117-28. 

14% RRR 38% RRR

32% RRR 35% RRR



Sept 16, 2016.

3,297 patients with T2DM at high risk of MACE (83% with CVD and/or CKD)
Semaglutide 0.5 or 1 mg; Median 2.1 yrs f/u                        
Primary Endpoint: 3-point MACE



Marso SP. N Engl J Med. 2016; 375: 311-22.

26% RRR

39% RRR

NS

NS



ASCVD or Indicators of High CV Risk
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SGLT2i with the strongest evidence:
• empagliflozin 

• EMPA-REG (14% ↓ in MACE)
• canagliflozin 

• CANVAS (14% ↓ in MACE)
• CREDENCE (20% ↓ in MACE)

GLP-1 RA with the strongest 
evidence:
• liraglutide 

• LEADER (13% ↓ in MACE)
• dulaglutide 

• REWIND (12% ↓ in MACE)
• semaglutide

• SUSTAIN 6 (26% ↓ in MACE)



. 



Table I. SURPASS-CVOT eligibility criteria

Nicholls SJ et al. Am Heart J 2024;267:1–11. 
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Heart Failure 

21

Consider adding a GLP-1 RA 
if symptomatic HFpEF and 

obesity 

empagliflozin 
• EMPA-REG (35% ↓ in HHF)
• EMPEROR-REDUCED (31% ↓ in HHF)
• EMPEROR-PRESERVED (29% ↓ in HHF)

canagliflozin 
• CANVAS (33% ↓ in HHF)
• CREDENCE (39% ↓ in HHF)

dapagliflozin 
• DECLARE-TIMI (27% ↓ in HHF)
• DAPA-HF (30% ↓ in HHF)
• DELIVER (23% ↓ in HHF)

ertugliflozin 
• VERTIS-CV (30% ↓ in HHF)
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Chronic Kidney Disease
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empagliflozin 
• EMPA-KIDNEY (28% ↓ in 

composite progression of CKD)

canagliflozin 
• CREDENCE (30% ↓ in composite 

progression of CKD)

dapagliflozin 
• DAPA-CKD (39% ↓ in composite 

progression of CKD)

semaglutide 
• FLOW (24% ↓ in composite 

progression of CKD)



Brenner et al. N Engl J Med. 2001; 345:861-869.

Risk reduction, 16%

P = 0.02

RENAAL

Risk reduction, 20%

P = 0.02

Lewis et al. N Eng J Med. 2001; 345:851-860.

IDNT
Doubling of serum creatinine, ESKD, or death

Proven Renoprotection in T2DM: 
RENAAL & IDNT











Residual risk

0 6 12 18 24 30 36 42 48 54
Months of follow-up

Residual risk Residual risk

Residual risk despite available treatment 
options

MRA, mineralocorticoid receptor antagonist; RAS, renin–angiotensin–aldosterone system; SGLT2, sodium–glucose cotransporter-2.
1. Brenner BM et al. N Engl J Med 2001;345:861–869; 2. Lewis EJ et al. N Engl J Med 2001;345:851–860; 3. Bakris GL et al. N Engl J Med 2020;383:2219–2229;
4. Perkovic V et al. N Engl J Med 2019;380:2295–2306; 5. Heerspink HJL et al. N Engl J Med 2020;383:1436–1446; 6. The EMPA-KIDNEY Collaborative Group. N Engl J Med
2023;388:117–127.
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CONFIDENCE - Methods
• Inclusion criteria: CKD (eGFR 30 to 90 mL/min/1.73 m2; UACR ≥100 to 

<5000 mg/g) and T2D

• Already receiving renin–angiotensin system inhibitor therapy

• 1:1:1 randomization: Finerenone (10-20 mg) + Empagliflozin(10mg); 
Finerenone + Placebo; Empagliflozin + Placebo

• Primary endpoint: relative change in UACR from baseline at Day 180

Agarwal et al. N Engl J Med 2025;393:533-43. 





Results - Efficacy

Agarwal et al. N Engl J Med 2025;393:533-43.



Results - Safety

Agarwal et al. N Engl J Med 2025;393:533-43.



Study conclusion

• Among persons with both chronic kidney disease and type 2 diabetes, 
initial therapy with finerenone plus empagliflozin led to a greater 
reduction in the urinary albumin-to-creatinine ratio than either 
treatment alone. 

Agarwal et al. N Engl J Med 2025;393:533-43.



kidney
outcomes trial

The First Dedicated Kidney Outcome Trial with 
a GLP-1 Receptor Agonist—Once-Weekly 
Semaglutide and the FLOW Trial Results



Composite kidney outcome
Primary outcome

Absolute risk difference at week 156: –4.9%

Number needed to treat: 20

0 6 12 18 24 30 36 42 48

1767 1738 1693 1640 1572 1489 1131 742 392

1766 1736 1682 1605 1516 1408 1048 660 354

15

10

5

0

20

30

25

35

40

Time since randomization (months)

P
r
o

p
o

r
ti

o
n

o
f

p
a
r
ti

c
ip

a
n

ts
(
%

)

Placebo 23.2%
(410/1766)

Semaglutide 18.7%
(331/1767)

HR 0.76 (95% CI 0.66, 0.88)
p=0.0003

Absolute risk difference at week 104: –2.7%

Number needed to treat: 37

Full analysis set. Data from the in-trial period. Numbers shown in the lower panels represent the number of participants at risk. 
Event rates: 5.8 and 7.5 per 100 patient-years of follow-up for participants receiving semaglutide and placebo, respectively.
CI, confidence interval; HR, hazard ratio.
Perkovic V et al. N Engl J Med 2024; doi: 10.1056/NEJMoa2403347.

Superiority if two-sided
p value <0.0322



Full analysis set. Data from the in-trial period. Error bars indicate ± the standard error. Numbers shown in the lower panels represent the number of participants. 
CI, confidence interval; UACR, urine albumin:creatinine ratio.
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Perkovic V et al. N Engl J Med 2024; doi: 10.1056/NEJMoa2403347.

Ratio to baseline at week 104:

Estimated treatment ratio
0.68 (95% Cl 0.62, 0.75)

Placebo 0.88



†Onset of persistent ≥50% reduction in eGFR compared with baseline, onset of persistent eGFR <15 mL/min/1.73 m2, initiation of chronic kidney replacement therapy dialysis, 
or kidney transplantation, kidney death, or CV death; ‡Non-fatal MI, non-fatal stroke, or CV death. CV death includes undetermined cause of death.
CV, cardiovascular; eGFR, estimated glomerular filtration rate; MACE, major adverse cardiovascular event; MI, myocardial infarction; NNT, number needed to treat.
Perkovic V et al. N Engl J Med 2024; doi: 10.1056/NEJMoa2403347.

Benefits of semaglutide over 3 years

NNT: 
45

NNT: 
39

To prevent one
MACE:‡

To prevent one
death due to any cause:

NNT: 
20

To prevent one
primary outcome:†



CKD, chronic kidney disease; GLP-1RA, glucagon-like peptide-1 receptor agonist; MACE, major adverse cardiovascular event; RAS, renin–angiotensin–aldosterone system; 
SGLT2, sodium–glucose cotransporter-2; T2D, type 2 diabetes.
Naaman SC, Bakris GL. Diabetes Care 2023;46:1574–1586.

A pillared approach is recommended to treat
CKD and diabetes

R
A
S

in
h
ib

it
o
rs

S
e
m

a
g
lu

ti
d
e

F
in

e
re

n
o
n
e

S
G

LT
2

in
h
ib

it
o
rs

Finerenone

• Decreases inflammation
• Decreases fibrosis
• Decreases endothelial dysfunction
• Decreases tissue remodeling
• Decreases proteinuria

Semaglutide

• Decrease weight
• Decrease dyslipidemia
• Decrease oxidative stress
• Decrease endothelial 

dysfunction

RAS inhibitors

• Decrease efferent arteriole tone
• Decrease hyperfiltration
• Decrease endothelial 

dysfunction
• Decrease cardiac remodeling

SGLT2 inhibitors

• Increase afferent artieriole tone
• Improve tubuloglomerular

feedback
• Decrease hyperfiltration
• Decrease proteinuria
• Decrease oxidative stress
• Increase anti-inflammatory and

anti-fibrotic effects



41
Diabetes Care. 
2025; 48:S1-
352.

2025 ADA Glycemic Management



42

Glycemic 
Management
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MASLD/MASH Pathophysiology



Prevalence of MASLD and MASH

Steatohepatitis
“MASH”

CirrhosisNormal Liver Steatosis
“MASLD”

MASLD

Fatty liver with significant 
inflammation and 

hepatocyte ballooning

Increasing fibrosis
leading to cirrhosis, 

hepatocellular carcinoma

Fatty liver with trivial or 
no inflammation and no 
hepatocyte ballooning

Worldwide prevalence:  25%1    3%-5%1                                 1%-2% at risk*

1. Younossi. J Hepatol. 2019;70:351. 2. Kabbany. Am J Gastroenterol. 2017;112:581. 

*Based on analysis of NHANES data estimating 1.74% prevalence of MASH with advanced fibrosis.2 



The Pathogenic Relationship Between Diabetes 
and MASH 

Gastaldelli. JHEP Rep. 2019;1:312.

Impaired
Activation

Adipose Tissue Insulin Resistance

Insulin resistance in liver and muscle
Activation of proinflammatory pathways

Impaired insulin secretion

↓ Anti-inflammatory 
adipokine secretion

↓ Adiponectin, IL-1

↑ Lipolysis
FFA

Lipotoxicity

↑ Secretion of 
proinflammatory cytokines

MCP-1, TNF-α
TGFβ, IL-6, leptin



Screening for MASLD/MASH

Kanwal. Gastroenterology. 2021;161(5):1657.

Primary care, endocrinologists, gastroenterologists, and obesity specialists should screen for MASLD with advanced fibrosis

Step 1: Identify patients at risk

≥2 metabolic risk factors Type 2 diabetes
Steatosis on any imaging modality 

or elevated aminotransferases

Step 2: History and laboratory tests: Excessive alcohol intake, CBC, liver function tests

Step 3: Noninvasive testing for fibrosis
(FIB-4 is a calculated value based on age, AST, ALT, and platelet count)

FIB-4 <1.3 FIB-4 1.3 to 2.67 FIB-4 >2.67

INDETERMINATE RISK

Step 4: Liver stiffness measurement

LSM <8 kPa LSM 8-12 kPa LSM >12 kPa

INDETERMINATE RISK
Refer to hepatologist for liver biopsy or 

MR elastography or monitoring with 
re-eval of risk in 2-3 yr

LOW RISK
Repeat NIT in 2-3 yr unless 

clinical circumstances change

HIGH RISK
Refer to hepatologist 



Cusi. Diabetes Care 2025; 8:1–26.
Copyright © 2025 American Diabetes Association. All rights reserved.

ADA 2025 MASLD Treatment Algorithm for 
Individuals With Prediabetes or Diabetes



Metabolic Dysfunction-Associated Steatohepatitis
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Sodium glucose co-transporter 2 inhibitors (SGLT2i)
empagliflozin, dapagliflozin, canagliflozin, ertugliflozin, bexagliflozin

50

Pancreas: β-cell

↑ insulin (production 
or exogenous)

Pancreas: α-cell

↓ glucagon production

Kidney

↓ renal glucose reabsorption 
(↑ excretion)

Intestine

↑ incretin (GLP-1, GIP) (inhibiting 
breakdown or exogenous)

Muscle

↑ glucose uptake and 
utilization (↓ insulin resistance)

Liver

↓ gluconeogenesis

Fat

 ↓ lipolysis

Brain

↑ satiety

DeFronzo RA. From the Triumvirate to the Ominous Octet: A New Paradigm for the Treatment of Type 2 Diabetes Mellitus. Diabetes. 2009;58(4):773-795. doi:https://doi.org/10.2337/db09-9028
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SGLT2 Inhibitors
empagliflozin dapagliflozin canagliflozin ertugliflozin bexagliflozin

Doses available 10 mg, 25 mg 5 mg, 10 mg 100 mg, 300 mg 5 mg, 15 mg 20 mg

Max dose 25 mg once daily 10 mg once daily 300 mg once daily 15 mg once daily 20 mg once daily

Renal dosing Not 
recommended 
for GFR <30 for 
DM*

Initiation not 
recommended 
for GFR <25

Can continue 10mg 
dose without 
adjustment*

GFR 30-60: adjust 
dose to 100mg 
daily

GFR <30: 
Initiation not 
recommended*

Not 
recommended 
for GFR <45

Not 
recommended 
for GFR <30

ASCVD Yes (EMPA-REG) No (DECLARE-TIMI) Yes (CANVAS + 
CREDENCE)

No (VERTIS CV) No

Heart Failure Yes (EMPEROR 
PRESERVED + 
REDUCED)

Yes (DAPA-HF + 
DELIVER)

Yes in T2DM 
(CANVAS + 
CREDENCE)

Yes in T2DM
(VERTIS CV)

No

CKD Yes (EMPA-
KIDNEY)

Yes (DAPA-CKD) Yes in T2DM 
(CREDENCE)

No (VERTIS CV) No

*Renal dosing is for initiation, can be continued 
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SGLT-2 Inhibitors 

Advantages

• A1c ↓0.7–1.1% 

• ASCVD risk reduction (Em, C)

• Decrease in HF hospitalizations
(Em, D, C, Er)

• Renal protection (Em, D, C)

• Weight loss (2-4 kg)

• BP reduction (5-6/1-2 mmHg)

• No hypoglycemia as monotherapy

• Uric acid reduction

Disadvantages

• Genital mycotic infections 

• Volume depletion/Hypotension

• Acute Kidney Injury

• Euglycemic ketoacidosis 

• Bone loss/fractures (C) 

• Cost



Incretin Mimetics (GLP-1 RA’s) 
exenatide, liraglutide, dulaglutide, lixisenatide, semaglutide

53

Pancreas: β-cell

↑ insulin production 
Glucose-dependent

Pancreas: α-cell

↓ glucagon production
Glucose-dependent

Kidney

↓ renal glucose reabsorption 
(↑ excretion)

Intestine

↓ gastric emptying

Muscle

↑ glucose uptake and 
utilization (↓ insulin resistance)

Liver

↓ gluconeogenesis

Fat

 ↓ lipolysis

Brain

↑ satiety (↓ appetite)
Weight loss

DeFronzo RA. From the Triumvirate to the Ominous Octet: A New Paradigm for the Treatment of Type 2 Diabetes Mellitus. Diabetes. 2009;58(4):773-795. doi:https://doi.org/10.2337/db09-9028
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GLP-1 RA’s

exenatide liraglutide exenatide ER semaglutide dulaglutide

Doses 
available

5 mcg, 10 mcg 0.6 mg, 1.2 
mg, 1.8 mg

2 mg 0.25 mg, 0.5 
mg, 1 mg, 2 mg

0.75 mg, 1.5 mg, 
3 mg, 4.5 mg

Max dose 10 mcg 1.8 mg 2 mg 2 mg 4.5 mg

Frequency Twice Daily Daily Weekly

Renal dose CrCl <30: not 
recommended

None eGFR <45: not 
recommended

None None

Autoinjector? No No Yes No Yes

MACE 
benefits

No Yes (LEADER) No Yes (SUSTAIN-6) Yes (REWIND)

CI in MTC or 
MEN2

No Yes Yes Yes Yes



Oral semaglutide

55

• 3, 7 and 14 mg daily doses; increases after 30 days at 
lower doses

• Take at least 30 minutes before the first food, beverage or 
other oral medication of the day, with no more than 4 
ounces of plain water. 

• Slows digestion, potential impact on other medications 
absorption including oral contraception

• PIONEER-6 CVOT 3-point MACE HR 0.79 (0.57-1.11)

• CV death HR 0.49 (0.27-0.92)
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GLP-1 RA’s

Advantages

• A1c ↓0.8–2.1% 

• CV benefit (L,D,S)

• Renal benefit (L,D,S)

• No hypoglycemia as 
monotherapy

• Weight loss

• Convenient dosing 

• B-cell sparing effect?

Disadvantages

• Gastrointestinal adverse 
effects

• Pancreatitis risk

• Caution for use with 
gastroparesis

• Most require an injection 

• Aspiration risk with surgery

• Impact on oral contraception

• Cost



Bottom Line …

57

• T2DM is associated with multiple complications. 

• SGLT2i’s decrease CV events, hospitalizations  for heart 
failure and are renal protective.

• GLP-1 RA’s decrease CV events and are renal protective.

• Consider these therapies for appropriate patients, 
including CKD and HF patients, with or without diabetes. 

ADA 2025; AACE/ACE 2023. 
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Samms RJ, et al. Trends I Endocrinol Metab 2020;31(6):410-21. 



Dual Incretin Mimetics (GLP-1/GIP RA) 
tirzepatide

59
DeFronzo RA. From the Triumvirate to the Ominous Octet: A New Paradigm for the Treatment of Type 2 Diabetes Mellitus. Diabetes. 2009;58(4):773-795. doi:https://doi.org/10.2337/db09-9028

Pancreas: β-cell

↑ insulin production 
Glucose-dependent

Pancreas: α-cell

↓ glucagon production
Glucose-dependent

Kidney

↓ renal glucose reabsorption 
(↑ excretion)

Intestine

↓ gastric emptying

Muscle

↑ glucose uptake and 
utilization (↓ insulin resistance)

Liver

↓ gluconeogenesis

Fat

 ↓ lipolysis

Brain

↑ satiety (↓ appetite)
Weight loss
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Dual GLP-1/GIP RA’s

Frías JP, Davies MJ, Rosenstock J, et al. Tirzepatide versus Semaglutide Once Weekly in Patients with Type 2 Diabetes. New England Journal of Medicine. 2021;385(6). 
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Dual GLP-1/GIP RA’s

Advantages

• Superior efficacy

• A1c ↓2–2.3% 

• Post-hoc decreased 
albuminuria and total eGFR 
decline 

• No hypoglycemia as 
monotherapy

• Significant weight loss

• Convenient dosing 

Disadvantages

• Gastrointestinal adverse 
effects

• Pancreatitis risk

• Caution for use with 
gastroparesis

• Injectable agent

• Aspiration risk with surgery

• Impact on oral contraception

• Cost
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Trial
GLP-1 RA 
Studied

Population Baseline Risk
Primary 

Outcome
Key Findings

SURMOUNT
-OSA

Tirzepatide

Moderate-
to-severe 
OSA and 
obesity 
(n=469)

49.9% unable or 
unwilling for CPAP;

50.1% on CPAP

Change in 
AHI

↓ 20 events per hour (P < 0.001) for trial 1; 
↓ 23.8 events per hour for trial 2               
(P < 0.001); significant reductions in patient 
reported outcome measurements

Obstructive Sleep Apnea

Tirzepatide gained approval for moderate to severe OSA in people with 
obesity in January 2025
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Incretin Agonist Summary: Indications
Drug Glucose 

Lowering 
Cardiovascular Effects Kidney Effects Liver Disease 

MACE Effect
To reduce the risk of death in T2D 
and established CV  

HF Slow progression 
of DKD

MASH 

Semaglutide 
(injectable) 

    

Liraglutide 
  

Tirzepatide*
 

Exenatide
 

Dulaglutide
  

Semaglutide 
(oral)

  



Initial Patient Case
RP is a 54-year-old male with newly diagnosed T2DM presenting for initial 
management. 

• Past Medical History: HTN, MI in 2019, hyperlipidemia, obesity 
• Current Medications: rosuvastatin 20mg daily, aspirin 81mg daily, 

losartan 100mg daily, amlodipine 5mg daily
• Labs: A1C 7.42%, Al/Cr 15 mg/g, eGFR 98, LDL 50 mg/dL
• Vitals: BP 128/74 mmHg, BMI 31.2

In addition to lifestyle changes, what would be an appropriate initial 
regimen?

a) DPP-4i
b) SGLT2i
c) GLP-1 RA
d) Metformin



Initial Patient Case
RP is a 54-year-old male with newly diagnosed T2DM presenting for initial 
management. 

• Past Medical History: HTN, MI in 2019, hyperlipidemia, obesity 
• Current Medications: rosuvastatin 20mg daily, aspirin 81mg daily, 

losartan 100mg daily, amlodipine 5mg daily
• Labs: A1C 7.42%, Al/Cr 15 mg/g, eGFR 98, LDL 50 mg/dL
• Vitals: BP 128/74 mmHg, BMI 31.2

In addition to lifestyle changes, what would be an appropriate initial 
regimen?

a) DPP-4i
b) SGLT2i
c) GLP-1 RA
d) Metformin

(with ASCVD benefit)
(with ASCVD benefit)



Initial Patient Case
SL is a 62-year-old women diagnosed one year ago with T2DM. She is very 
concerned about taking medication that may cause hypoglycemia or weight 
gain. 

• Past medical history: T2DM, HTN, CKD stage 3a, hyperlipidemia
• Medications: metformin 1000mg twice daily, aspirin 81mg daily, 

atorvastatin 40mg daily, lisinopril 10mg daily
• Labs: A1C 7.6%, Al/Cr 320 mg/g, eGFR 56 
• Vitals: 122/74 mmHg, BMI 24

What approach would you take to this patient’s follow up management?
a) Pioglitazone
b) Ertugliflozin
c) Semaglutide
d) Glipizide
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2025 Approach to the Pharmacotherapy of 
Diabetes

• Emphasis on Cardio-Renal protection

• No longer glucose (A1C) centric

• Individualization of therapy

• Hypoglycemia avoidance

• Weight stable or weight loss

• Use of SGLT-2 inhibitors and GLP-1 receptor              
agonists early



The dynamic duo:
GLP-1 Receptor 

Agonists and SGLT2 
Inhibitors

Robert S. Busch, MD, FACE

Albany Medical center  Division of community 
Endocrinology

Director of research



Questions??



71

References
1. American Diabetes Association Professional Practice Committee. Pharmacologic Approaches to Glycemic Treatment: Standards of 

Care in Diabetes—2025. Diabetes Care. 2024;48(Supplement_1):S181-S206. doi:https://doi.org/10.2337/dc25-S009
2. Samson SL, Vellanki P, Blonde L, et al. American Association of Clinical Endocrinology Consensus Statement: Comprehensive Type 

2 Diabetes Management Algorithm - 2023 Update. Endocrine practice: official journal of the American College of Endocrinology 
and the American Association of Clinical Endocrinologists. 2023;29(5):305-340. doi:https://doi.org/10.1016/j.eprac.2023.02.001

3. de Boer IH, Khunti K, Sadusky T, et al. Diabetes management in chronic kidney disease: A consensus report by the american 
diabetes association (ADA) and kidney disease: Improving global outcomes (KDIGO). Diabetes Care. 2022;45(12). 
doi:https://doi.org/10.2337/dci22-0027

4. Rossing P, Caramori ML, Chan JCN, et al. Executive summary of the KDIGO 2022 Clinical Practice Guideline for Diabetes 
Management in Chronic Kidney Disease: an update based on rapidly emerging new evidence. Kidney International. 
2022;102(5):990-999. doi:https://doi.org/10.1016/j.kint.2022.06.013

5. DeFronzo RA. From the Triumvirate to the Ominous Octet: A New Paradigm for the Treatment of Type 2 Diabetes Mellitus. 
Diabetes. 2009;58(4):773-795. doi:https://doi.org/10.2337/db09-9028

6. ElSayed NA, Aleppo G, Aroda VR, et al. 10. Cardiovascular Disease and Risk Management: Standards of Care in Diabetes—2023. 
Diabetes Care. 2022;46(Supplement_1):S158-S190. doi:https://doi.org/10.2337/dc23-s010

7. Centers for Disease Control and Prevention. Type 2 diabetes. Centers for Disease Control and Prevention. Published April 18, 
2023. https://www.cdc.gov/diabetes/basics/type2.html

8. NIDDK. Kidney disease statistics for the United States. National Institute of Diabetes and Digestive and Kidney Diseases. Published 
2023. https://www.niddk.nih.gov/health-information/health-statistics/kidney-disease

9. Frías JP, Davies MJ, Rosenstock J, et al. Tirzepatide versus Semaglutide Once Weekly in Patients with Type 2 Diabetes. New 
England Journal of Medicine. 2021;385(6). doi:https://doi.org/10.1056/nejmoa2107519

10.Samms RJ, Coghlan MP, Sloop KW. How May GIP Enhance the Therapeutic Efficacy of GLP-1? Trends in Endocrinology & 
Metabolism. 2020;31(6):410-421. doi:https://doi.org/10.1016/j.tem.2020.02.006


	Slide 1: Diabetes:  A Cardiovascular-Renal Update
	Slide 2: Presentation Outline
	Slide 4: Type 2 Diabetes Pathophysiology
	Slide 5: Type 2 Diabetes Therapeutic Targets
	Slide 6: The ABC’s of Diabetes
	Slide 7: Diabetes Treatment Options
	Slide 8: Diabetes and Cardio-Renal Risk
	Slide 9: Multifactorial approach to reduction in risk of diabetes complications
	Slide 10: 2025 ADA Glycemic Management
	Slide 11: Diabetes CVOT’s
	Slide 12: EMPA-REG
	Slide 13
	Slide 14
	Slide 15
	Slide 16: ASCVD or Indicators of High CV Risk
	Slide 17
	Slide 18: Table I. SURPASS-CVOT eligibility criteria
	Slide 19
	Slide 20: 2025 ADA Glycemic Management
	Slide 21: Heart Failure 
	Slide 22: 2025 ADA Glycemic Management
	Slide 23: Chronic Kidney Disease
	Slide 24: Proven Renoprotection in T2DM:  RENAAL & IDNT
	Slide 25: Unmet Need  Addressing the 3 Drivers of CKD Progression in T2D
	Slide 26: The Rationale for a Mineralocorticoid Receptor Antagonist to Treat CKD in T2D
	Slide 27: FIDELIO-DKD Study Design
	Slide 28: FIDELIO-DKD (Finerenone) Primary Endpoint
	Slide 30: Residual risk despite available treatment options
	Slide 31: CONFIDENCE - Methods
	Slide 32
	Slide 33: Results - Efficacy
	Slide 34: Results - Safety
	Slide 35: Study conclusion
	Slide 36
	Slide 37: Composite kidney outcome Primary outcome
	Slide 38: Change in UACR
	Slide 39: Benefits of semaglutide over 3 years
	Slide 40: A pillared approach is recommended to treat CKD and diabetes
	Slide 41: 2025 ADA Glycemic Management
	Slide 42
	Slide 43: 2025 ADA Glycemic Management
	Slide 44: MASLD/MASH Pathophysiology
	Slide 45: Prevalence of MASLD and MASH
	Slide 46: The Pathogenic Relationship Between Diabetes and MASH 
	Slide 47: Screening for MASLD/MASH 
	Slide 48: ADA 2025 MASLD Treatment Algorithm for Individuals With Prediabetes or Diabetes
	Slide 49: Metabolic Dysfunction-Associated Steatohepatitis
	Slide 50: Sodium glucose co-transporter 2 inhibitors (SGLT2i) empagliflozin, dapagliflozin, canagliflozin, ertugliflozin, bexagliflozin
	Slide 51: SGLT2 Inhibitors
	Slide 52: SGLT-2 Inhibitors 
	Slide 53: Incretin Mimetics (GLP-1 RA’s)  exenatide, liraglutide, dulaglutide, lixisenatide, semaglutide
	Slide 54: GLP-1 RA’s
	Slide 55: Oral semaglutide
	Slide 56: GLP-1 RA’s
	Slide 57: Bottom Line …
	Slide 58
	Slide 59: Dual Incretin Mimetics (GLP-1/GIP RA)  tirzepatide
	Slide 60: Dual GLP-1/GIP RA’s
	Slide 61: Dual GLP-1/GIP RA’s
	Slide 62: Obstructive Sleep Apnea
	Slide 63: Incretin Agonist Summary: Indications
	Slide 64: Initial Patient Case
	Slide 65: Initial Patient Case
	Slide 66: Initial Patient Case
	Slide 67: Initial Patient Case
	Slide 68: 2025 Approach to the Pharmacotherapy of Diabetes
	Slide 69: The dynamic duo: GLP-1 Receptor Agonists and SGLT2 Inhibitors
	Slide 70: Questions??
	Slide 71: References

