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Single, Simple Biological Abnormality Results in 
High Blood Glucose in People with Type 1 Diabetes
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IFG = impaired fasting glucose
IGT = impaired glucose tolerance
T2D = type 2 diabetes

Oral agents/Non-insulin injectables             Insulin

Classical Progression of Type 2 Diabetes

Pre-DM
(IFG, IGT)

UNCONTROLLED HYPERGLYCEMIAT2DOBESITY

Defronzo RA. Diabetes. 2009;58:773-795.  Fehse F et al. J Clin Endocrinol Metab. 2005;90:5991-7 
Figure adapted from Kendall DM et al. Am J Med. 2009;122(6 suppl):S37-50

MACROVASCULAR COMPLICATIONS

MICROVASCULAR COMPLICATIONS

Å Obesity and other factors 
(genetic) predispose to insulin 
resistance, initially matched by 
increase in insulin secretion. 

Å Over time, dysfunction of the 
beta cell leads to decreased 
insulin supply and, first, pre-
diabetes and, ultimately, T2D. 

Å Interestingly the classical 
microvascular complications 
occur mainly after diabetes is 
established for many years.

Å In contrast, macrovascular 
complications occur even in 
the stages of obesity/insulin 
resistance and prediabetes.
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Classes Generic Names ĎA1c Mechanism(s) Positive(s) Negative(s) Cost

Insulin Degludec, Glargine, Detemir, NPH, 
Regular, Lispro, Aspart, Glulisine

No 
limit

Replaces deficient 
insulin supply

No ceiling; most 
titratable agent

Hypo, weight gain highly 
variable

SU Glyburide, Glipizide, Glimepiride 1-1.5% ¬ endogenous insulin 
production

Extensive 
experience

Hypo, weight gain $

Metformin Metformin 1-1.5% ® hepatic glucose 
production (? others)

ҕWt loss, no hypo,
 ® CV events (?) 

GI, lactic acidosis, 
B-12 deficiency

$

TZD Rosiglitazone, Pioglitazone* 1-1.5% Enhances peripheral 
insulin sensitivity

Durability, no hypo, 
® CV events*, 
® NASH

Weight gain, 
edema, HF, bone 
fxs, ? bladder ca*

$ - $$$

DPP-4 i Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

0.5-1% ® DPP-4 activity and       
¬ incretins (GLP1, GIP) 

Well-tolerated; no 
hypo 

Urticaria,            
? pancreatitis,    
? HF*

$$$$

GLP-1a RA Exenatide, Liraglutide*, 
Dulaglutide*, Albiglutide*, 
Lixisenatide, Semaglutide*Ϟ#,
Tirzepatidea *Ϟϟ

1-1.5% ¬insulin, ® glucagon,            
® gastromotility,           
® hunger

Wt loss, no hypo, 
® BP,  ® MACE*,        
® HFpEFϞ, ® CKD#,     
® OSAϟ 

GI, ? Pancreatic/ 
biliary  disease, 
? medullary 
thyroid ca

$$$$

SGLT2-i Canagliflozin*Ϟ#ϟ, DapagliflozinϞ#

Empagliflozin*Ϟ#, Ertugliflozin, 
Bexagliflozin

0.5-1% ¬ urinary glucose 
excretion

Wt loss, no hypo, 
® BP, ® MACE*, HFϞ, 
® CKD#

Polyuria, GU, DKA, 
bone fxsϟ, 
amputationsϟ

$$$$

a(+GIP)

Older Glucose-Lowering Classes for T2D



Nathan DM, et al. Diabetes Care. 2006;29:1963-1972

American Diabetes Association (ADA) - European Association for the 
Study of Diabetes (EASD): 2006 Consensus Statement 

Diagnosis Lifestyle interventions + metformin

No A1C Ó 7%

A1C Ó 7% A1C Ó 7% A1C Ó 7%NoNo No

Add basal insulin
- most effective

Add sulfonylurea
- least expensive

Add glitazone
- no hypoglycemia

Yes*

Yes* Yes* Yes*

Yes*

Intensive insulin + metformin ±  glitazone

A1C Ó 7%

A1C Ó 7%

Yes*No

No

Intensify insulin Add glitazone À Add basal insulin

Add basal or intensify insulin

Add sulfonylurea À

* Check A1C every 3 months until < 7% and then at least

   every 6 months. 

À Although 3 oral agents can be used, initiation and

   intensification of insulin therapy is preferred based on

   effectiveness and expense.
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Coronary heart disease

Coronary death

Non-fatal MI

Cerebrovascular disease

Ischaemic stroke

Haemorrhagic stroke

Unclassified stroke

Other vascular deaths

2.00 (1.83ς2.19)

2.31 (2.05ς2.60)

1.82 (1.64ς2.03)

2.27 (1.95ς2.65)

1.56 (1.19ς2.05)

1.84 (1.59ς2.13)

1.73 (1.51ς1.98)

HR (95% CI)

26,505

11,556

14,741

3799

1183

4973

3826

Number
of cases

11 2 4

Hazard ratio (diabetes vs no diabetes)

Outcome

The risk of cardiovascular events is doubled in 

people with diabetes

Sarwar et al. Lancet 2010;375:2215ς2222 
16

2

Emerging Risk Factors 
Collaboration (ERFC):
Å 102 prospective 

studies
Å 52,765 fatal/nonfatal 

vascular events
Å 698,782 people
Å 8.5 million person-

years at risk



Impact of Glucose-Lowering on Diabetes Complications:  
Summary of Major Clinical Trials

Study Microvascular
(eye, kidney, feet)

Macrovascular 
(MI, Stroke) Mortality

DCCT
(A1c 7.2 vs. 9.1%) Ď ċČ ċČ

UKPDS 33
(A1c 7.0 vs. 7.9%) Ď ċČ ċČ

ACCORD
(A1c 6.4% vs. 7.5%) Ď ċČ č

ADVANCE
(A1c 6.3% vs. 7.0%) Ď ċČ ċČ

VADT 
(A1c 6.9% vs. 8.4%) Ď ċČ ċČ

Kendall DM, Bergenstal RM. ©International Diabetes Center 2009, 2015.UKPDS Group. Lancet 1998;352:854; Holman RR. NEJM 2008;359:1577; DCCT Group. NEJM 1993;329;977; Nathan DM. NEJM 2005;353:2643. 
Gerstein HC. NEJM 2008;358:2545; Patel A. NEJM 2008;358:2560; Duckworth W. NEJM 2009;360:129. (erratum:361:1024); DCCT Group. JAMA 2015;313:45
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Classes Generic Names ĎA1c Mechanism(s) Positive(s) Negative(s) Cost

Insulin Degludec, Glargine, Detemir, NPH, 
Regular, Lispro, Aspart, Glulisine

No 
limit

Replaces deficient 
insulin supply

No ceiling; most 
titratable agent

Hypo, weight gain highly 
variable

SU Glyburide, Glipizide, Glimepiride 1-1.5% ¬ endogenous insulin 
production

Extensive 
experience

Hypo, weight gain $

Metformin Metformin 1-1.5% ® hepatic glucose 
production (? others)

ҕWt loss, no hypo,
 ® CV events (?) 

GI, lactic acidosis, 
B-12 deficiency

$

TZD Rosiglitazone, Pioglitazone* 1-1.5% Enhances peripheral 
insulin sensitivity

Durability, no hypo, 
® CV events*, 
® NASH

Weight gain, 
edema, HF, bone 
fxs, ? bladder ca*

$ - $$$

DPP-4 i Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

0.5-1% ® DPP-4 activity and       
¬ incretins (GLP1, GIP) 

Well-tolerated; no 
hypo 

Urticaria,            
? pancreatitis,    
? HF*

$$$$

GLP-1a RA Exenatide, Liraglutide*, 
Dulaglutide*, Albiglutide*, 
Lixisenatide, Semaglutide*Ϟ#,
Tirzepatidea *Ϟϟ

1-1.5% ¬insulin, ® glucagon,            
® gastromotility,           
® hunger

Wt loss, no hypo, 
® BP,  ® MACE*,        
® HFpEFϞ, ® CKD#,     
® OSAϟ 

GI, ? Pancreatic/ 
biliary  disease, 
? medullary 
thyroid ca

$$$$

SGLT2-i Canagliflozin*Ϟ#ϟ, DapagliflozinϞ#

Empagliflozin*Ϟ#, Ertugliflozin
0.5-1% ¬ urinary glucose 

excretion
Wt loss, no hypo, 
® BP, ® MACE*, HFϞ, 
® CKD#

Polyuria, GU, DKA, 
bone fxsϟ, 
amputationsϟ

$$$$

a(+GIP)

Newer Glucose-Lowering Classes for T2D
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Healthy eating, weight  control, increased  physical  activity  & diabetes education 

Metfo rmin 
high 
low  risk  

neutral/loss  

GI / lactic acidosis  

low  

If HbA1c target  not achieved  after ~3 months  of  monotherapy , proceed  to 2-drug combination  (order  not meant  to denote   
any  specific  preference  -  choice  dependent  on a variety  of  patient - & disease-specific  factors ): 

Metfo rmin 
+ 

Metfo rmin 
+ 

Metfo rmin 
+ 

Metfo rmin 
+ 

Metfo rmin 
+ 

high 
low  risk  

gain  

edema, HF, fxs  

low  

Thiazolidine- 
dione  

intermediate 
low  risk  

neutral 

rare  

high 

DPP-4 
inhibito r 

highest  
high risk  

gain  

hypoglycemia  

variable 

Insulin (basal) 

Metfo rmin 
+ 

Metfo rmin 
+ 

Metfo rmin 
+ 

Metfo rmin 
+ 

Metfo rmin 
+ 

                           Basal Insulin +  

Sulfonylurea 

 + 

TZD 

DPP-4-i 

GLP-1-RA 

Insulin Ä     

 

or  

or  

or  

or  

Thiazolidine-
dione  

 + 
SU  

DPP-4-i 

GLP-1-RA 

Insulin Ä   

TZD 

DPP-4-i 

 

 

or  

or  

or  

 

 

 

GLP-1-RA 

high 
low  risk  

loss  

GI  

high 

GLP-1 receptor 
agonist  

Sulfonylurea  

high 
moderate risk  

gain  

hypoglycemia    

low  

SGLT2 
inhibito r 

intermediate 
low  risk  

loss  

GU, dehydration 

high 

SU  

TZD 

Insulin Ä   

GLP-1 receptor 
agonist  

 + 

SGLT-2 
Inhibito r 
 + 

SU  

TZD 

Insulin Ä   

Metfo rmin 
+ 

Metfo rmin 
+ 

 

or  

or  

or  

or  

SGLT2-i 

 

or  

or  

or  

SGLT2-i 

Mono- 
therapy 

Effi cacy*  
Hypo  risk  

Weight 

Side effects  

Costs  

Dual 
therapyÀ	

Effi cacy*  
Hypo  risk  

Weight 

Side effects  

Costs  

Triple 
therapy  

 

or  

or  

DPP-4 
Inhibito r 

 + 
SU  

TZD 

Insulin Ä   

SGLT2-i 

 

or  

or  

or  

SGLT2-i 

or  

DPP-4-i 

If HbA1c target  not achieved  after ~3 months  of  dual therapy , proceed  to 3-drug combination  (order  not meant  to denote   
any  specific  preference  -  choice  dependent  on a variety  of  patient - & disease-specific  factors ): 

If HbA1c target  not achieved  after ~3 months  of  triple  therapy  and patient  (1) on oral combination , move  to injectables , (2) on GLP-1 RA, add  
basal insulin , or  (3) on optimally  titrated  basal insulin , add GLP-1-RA or  mealtime  insulin . In refractory patients consider adding TZD or SGL T2-i:  

Metfo rmin            
+ 

Combination 
injectable  
therapyÿ	

GLP-1-RA Mealtime Insulin 

Insulin (basal) 

 + 

Diabetes Care 2015;38:140-149; Diabetologia 2015;10.1077/s00125-014-3460-0 

Inzucchi SE et al. Diabetes Care 2015;38: 
140-9; Diabetologia 2015;58:429-42

Position Statement 
on the Management 
of Hyperglycemia in 
Patients with Type 2 
Diabetes: A Patient-
Centered Approach
(2015)



Classes Generic Names ĎA1c Mechanism(s) Positive(s) Negative(s) Cost

Insulin Degludec, Glargine, Detemir, NPH, 
Regular, Lispro, Aspart, Glulisine

No 
limit

Replaces deficient 
insulin supply

No ceiling; most 
titratable agent

Hypo, weight gain highly 
variable

SU Glyburide, Glipizide, Glimepiride 1-1.5% ¬ endogenous insulin 
production

Extensive 
experience

Hypo, weight gain $

Metformin Metformin 1-1.5% ® hepatic glucose 
production (? others)

ҕWt loss, no hypo,
 ® CV events (?) 

GI, lactic acidosis, 
B-12 deficiency

$

TZD Rosiglitazone, Pioglitazone* 1-1.5% Enhances peripheral 
insulin sensitivity

Durability, no hypo, 
® CV events*, 
® NASH

Weight gain, 
edema, HF, bone 
fxs, ? bladder ca*

$ - $$$

DPP-4 i Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

0.5-1% ® DPP-4 activity and       
¬ incretins (GLP1, GIP) 

Well-tolerated; no 
hypo 

Urticaria,            
? pancreatitis,    
? HF*

$$$$

GLP-1a RA Exenatide, Liraglutide*, 
Dulaglutide*, Albiglutide*, 
Lixisenatide, Semaglutide*Ϟ#,
Tirzepatidea *Ϟϟ

1-1.5% ¬insulin, ® glucagon,            
® gastromotility,           
® hunger

Wt loss, no hypo, 
® BP,  ® MACE*,        
® HFpEFϞ, ® CKD#,     
® OSAϟ 

GI, ? Pancreatic/ 
biliary  disease, 
? medullary 
thyroid ca

$$$$

SGLT2-i Canagliflozin*Ϟ#ϟ, DapagliflozinϞ#

Empagliflozin*Ϟ#, Ertugliflozin, 
Bexagliflozin

0.5-1% ¬ urinary glucose 
excretion

Wt loss, no hypo, 
® BP, ® MACE*, HFϞ, 
® CKD#

Polyuria, GU, DKA, 
bone fxsϟ, 
amputationsϟ

$$$$

a(+GIP)

CV Impact of Major Glucose-Lowering Classes for T2D



Classes Generic Names ĎA1c Mechanism(s) Positive(s) Negative(s) Cost

Insulin Degludec, Glargine, Detemir, NPH, 
Regular, Lispro, Aspart, Glulisine

No 
limit

Replaces deficient 
insulin supply

No ceiling; most 
titratable agent

Hypo, weight gain highly 
variable

SU Glyburide, Glipizide, Glimepiride 1-1.5% ¬ endogenous insulin 
production

Extensive 
experience

Hypo, weight gain $

Metformin Metformin 1-1.5% ® hepatic glucose 
production (? others)

ҕWt loss, no hypo,
 ® CV events (?) 

GI, lactic acidosis, 
B-12 deficiency

$

TZD Rosiglitazone, Pioglitazone* 1-1.5% Enhances peripheral 
insulin sensitivity

Durability, no hypo, 
® CV events*, 
® NASH

Weight gain, 
edema, HF, bone 
fxs, ? bladder ca*

$ - $$$

DPP-4 i Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

0.5-1% ® DPP-4 activity and       
¬ incretins (GLP1, GIP) 

Well-tolerated; no 
hypo 

Urticaria,            
? pancreatitis,    
? HF*

$$$$

GLP-1a RA Exenatide, Liraglutide*, 
Dulaglutide*, Albiglutide*, 
Lixisenatide, Semaglutide*Ϟ#,
Tirzepatidea *Ϟϟ

1-1.5% ¬insulin, ® glucagon,            
® gastromotility,           
® hunger

Wt loss, no hypo, 
® BP,  ® MACE*,        
® HFpEFϞ, ® CKD#,     
® OSAϟ 

GI, ? Pancreatic/ 
biliary  disease, 
? medullary 
thyroid ca

$$$$

SGLT2-i Canagliflozin*Ϟ#ϟ, DapagliflozinϞ#

Empagliflozin*Ϟ#, Ertugliflozin, 
Bexagliflozin

0.5-1% ¬ urinary glucose 
excretion

Wt loss, no hypo, 
® BP, ® MACE*, HFϞ, 
® CKD#

Polyuria, GU, DKA, 
bone fxsϟ, 
amputationsϟ

$$$$

a(+GIP)

NEUTRAL

NEUTRAL

CV Impact of Major Glucose-Lowering Classes for T2D



Classes Generic Names ĎA1c Mechanism(s) Positive(s) Negative(s) Cost

Insulin Degludec, Glargine, Detemir, NPH, 
Regular, Lispro, Aspart, Glulisine

No 
limit

Replaces deficient 
insulin supply

No ceiling; most 
titratable agent

Hypo, weight gain highly 
variable

SU Glyburide, Glipizide, Glimepiride 1-1.5% ¬ endogenous insulin 
production

Extensive 
experience

Hypo, weight gain $

Metformin Metformin 1-1.5% ® hepatic glucose 
production (? others)

ҕWt loss, no hypo,
 ® CV events (?) 

GI, lactic acidosis, 
B-12 deficiency

$

TZD Rosiglitazone, Pioglitazone* 1-1.5% Enhances peripheral 
insulin sensitivity

Durability, no hypo, 
® CV events*, 
® NASH

Weight gain, 
edema, HF, bone 
fxs, ? bladder ca*

$ - $$$

DPP-4 i Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

0.5-1% ® DPP-4 activity and       
¬ incretins (GLP1, GIP) 

Well-tolerated; no 
hypo 

Urticaria,            
? pancreatitis,    
? HF*

$$$$

GLP-1a RA Exenatide, Liraglutide*, 
Dulaglutide*, Albiglutide*, 
Lixisenatide, Semaglutide*Ϟ#,
Tirzepatidea *Ϟϟ

1-1.5% ¬insulin, ® glucagon,            
® gastromotility,           
® hunger

Wt loss, no hypo, 
® BP,  ® MACE*,        
® HFpEFϞ, ® CKD#,     
® OSAϟ 

GI, ? Pancreatic/ 
biliary  disease, 
? medullary 
thyroid ca

$$$$

SGLT2-i Canagliflozin*Ϟ#ϟ, DapagliflozinϞ#

Empagliflozin*Ϟ#, Ertugliflozin, 
Bexagliflozin

0.5-1% ¬ urinary glucose 
excretion

Wt loss, no hypo, 
® BP, ® MACE*, HFϞ, 
® CKD#

Polyuria, GU, DKA, 
bone fxsϟ, 
amputationsϟ

$$$$

a(+GIP)

NEUTRAL

NEUTRAL

CV Impact of Major Glucose-Lowering Classes for T2D

?

+/-



Classes Generic Names ĎA1c Mechanism(s) Positive(s) Negative(s) Cost

Insulin Degludec, Glargine, Detemir, NPH, 
Regular, Lispro, Aspart, Glulisine

No 
limit

Replaces deficient 
insulin supply

No ceiling; most 
titratable agent

Hypo, weight gain highly 
variable

SU Glyburide, Glipizide, Glimepiride 1-1.5% ¬ endogenous insulin 
production

Extensive 
experience

Hypo, weight gain $

Metformin Metformin 1-1.5% ® hepatic glucose 
production (? others)

ҕWt loss, no hypo,
 ® CV events (?) 

GI, lactic acidosis, 
B-12 deficiency

$

TZD Rosiglitazone, Pioglitazone* 1-1.5% Enhances peripheral 
insulin sensitivity

Durability, no hypo, 
® CV events*, 
® NASH

Weight gain, 
edema, HF, bone 
fxs, ? bladder ca*

$ - $$$

DPP-4 i Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

0.5-1% ® DPP-4 activity and       
¬ incretins (GLP1, GIP) 

Well-tolerated; no 
hypo 

Urticaria,            
? pancreatitis,    
? HF*

$$$$

GLP-1a RA Exenatide, Liraglutide*, 
Dulaglutide*, Albiglutide*, 
Lixisenatide, Semaglutide*Ϟ#,
Tirzepatidea *Ϟϟ

1-1.5% ¬insulin, ® glucagon,            
® gastromotility,           
® hunger

Wt loss, no hypo, 
® BP,  ® MACE*,        
® HFpEFϞ, ® CKD#,     
® OSAϟ 

GI, ? Pancreatic/ 
biliary  disease, 
? medullary 
thyroid ca

$$$$

SGLT2-i Canagliflozin*Ϟ#ϟ, DapagliflozinϞ#

Empagliflozin*Ϟ#, Ertugliflozin, 
Bexagliflozin

0.5-1% ¬ urinary glucose 
excretion

Wt loss, no hypo, 
® BP, ® MACE*, HFϞ, 
® CKD#

Polyuria, GU, DKA, 
bone fxsϟ, 
amputationsϟ

$$$$

a(+GIP)

NEUTRAL

NEUTRAL

CV Impact of Major Glucose-Lowering Classes for T2D

NEUTRAL

?

+/-
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2 Newest Medication Categories for Type 2 Diabetes
SGLT2 Inhibitors GLP-1 (GIP) R Agonists

Mechanism of 
action

ҧƎƭǳŎƻǎǳǊƛŀҧƛƴǎǳƭƛƴΣ Ҩ ƎƭǳŎŀƎƻƴΣ 
ҨƎŀǎǘǊƛŎ ŜƳǇǘȅƛƴƎΣ 
ҨŀǇǇŜǘƛǘŜ

HbA1c effect ҨлΦс-0.8% Ҩм-2% +

Additional 
benefits

Ҩ.tΣ ҨǿŜƛƎƘǘҨҨ²ŜƛƎƘǘΣ Ҩ.tΣ 
ҨƛƴŦƭŀƳƳŀǘƛƻƴ

MACE* benefits Ҩмл҈ όwwwϝύҨмо҈ όwwwύ

Heart failure 
benefits

Ҩон҈ όwwwύҨмо҈ όwwwύ

Kidney disease Ҩоу҈ όwwwύҨмт҈ όwwwύ

* Major Adverse CV Events

McGuire et al. JAMA Cardiol 2021;6:148; Lee MMY et al. Diabetes Care 2025;48:846

* Relative Risk Reduction



Classes Generic Names ĎA1c Mechanism(s) Positive(s) Negative(s) Cost

Insulin Degludec, Glargine, Detemir, NPH, 
Regular, Lispro, Aspart, Glulisine

No 
limit

Replaces deficient 
insulin supply

No ceiling; most 
titratable agent

Hypo, weight gain highly 
variable

SU Glyburide, Glipizide, Glimepiride 1-1.5% ¬ endogenous insulin 
production

Extensive 
experience

Hypo, weight gain $

Metformin Metformin 1-1.5% ® hepatic glucose 
production (? others)

ҕWt loss, no hypo,
 ® CV events (?) 

GI, lactic acidosis, 
B-12 deficiency

$

TZD Rosiglitazone, Pioglitazone* 1-1.5% Enhances peripheral 
insulin sensitivity

Durability, no hypo, 
® CV events*, 
® NASH

Weight gain, 
edema, HF, bone 
fxs, ? bladder ca*

$ - $$$

DPP-4 i Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

0.5-1% ® DPP-4 activity and       
¬ incretins (GLP1, GIP) 

Well-tolerated; no 
hypo 

Urticaria,            
? pancreatitis,    
? HF*

$$$$

GLP-1a RA Exenatide, Liraglutide*, 
Dulaglutide*, Albiglutide*, 
Lixisenatide, Semaglutide*Ϟ#,
Tirzepatidea *Ϟϟ

1-1.5% ¬insulin, ® glucagon,            
® gastromotility,           
® hunger

Wt loss, no hypo, 
® BP,  ® MACE*,        
® HFpEFϞ, ® CKD#,     
® OSAϟ 

GI, ? Pancreatic/ 
biliary  disease, 
? medullary 
thyroid ca

$$$$

SGLT2-i Canagliflozin*Ϟ#ϟ, DapagliflozinϞ#

Empagliflozin*Ϟ#, Ertugliflozin
0.5-1% ¬ urinary glucose 

excretion
Wt loss, no hypo, 
® BP, ® MACE*, HFϞ, 
® CKD#

Polyuria, GU, DKA, 
bone fxsϟ, 
amputationsϟ

$$$$

a(+GIP)

NEUTRAL

NEUTRAL

CV Impact of Major Glucose-Lowering Classes for T2D

NEUTRAL

?

+/-

+

+ +
HF

+

+
HF

+HFpEF



Currently Available SGLT Inhibitors 

SGLT2 inhibitor      FDA indications

Î Canagliflozin: InvokanaTM (100, 300 mg QD)  DM*, DKD

Î Dapagliflozin: FarxigaTM (5, 10 mg QD)   DM*, HF, CKD

Î Empagliflozin: JardianceTM (10, 25 mg QD)  DM*, HF, CKD

Î Ertugliflozin: SteglatroTM (5, 15 mg QD)   DM

Î Bexagliflozin: BrenzavvyTM (20 mg QD)   DM

SGLT1-2 inhibitor

Î Sotagliflozin: InpefaTM (200, 400 mg QD)   HF

*+CV indications



FDA Indications for SGLT Inhibitors 

SGLT2 inhibitor      

Î Canagliflozin: InvokanaTM (100, 300 mg QD)  DM*, DKD

Î Dapagliflozin: FarxigaTM (5, 10 mg QD)   DM*, HF, CKD

Î Empagliflozin: JardianceTM (10, 25 mg QD)  DM*, HF, CKD

Î Ertugliflozin: SteglatroTM (5, 15 mg QD)   DM

Î Bexagliflozin: BrenzavvyTM (20 mg QD)   DM

SGLT1-2 inhibitor

Î Sotagliflozin: InpefaTM (200, 400 mg QD)   DM#, HF

*+CV indications

#HF indication only





Currently Available GLP-1 (& GIP) RAs
GLP-1 only     

Î Exenatide: ByettaTM (5-10 mcg BID), BydureonTM (2 mg QW)

Î Lixisenatide: AdlyxinTM (10-20 mcg QD) 

Î Liraglutide: VictozaTM (0.6-1.8 mg QD), SaxendaTM (0.6-3 mg QD)  

Î Dulaglutide: TrulicityTM (0.75-4.5 mg QW)   

Î Semaglutide: OzempicTM (0.25-2 mg QW), WegovyTM (0.25-2.4 mg QW), 
  RybelsusTM (3-14 mg PO QD)

GLP-1 & GIP

Î Tirzepatide: ZepboundTM, MounjaroTM  (2.5-15 mg QW)   



Currently Available GLP-1 (& GIP) RAs
GLP-1 only     

Î Exenatide: Byetta, Bydureon    DM 

Î Lixisenatide: Adlyxin     DM (in SoliquaTM)

Î Liraglutide: Victoza, Saxenda    DM*, Obesity 

Î Dulaglutide: Trulicity     DM *  

Î Semaglutide: Ozempic, Wegovy , Rybelsus  DM*, Obesity*    
    

GLP-1 & GIP

Î Tirzepatide: Zepbound, Mounjaro   DM, Obesity, OSA 
  

*+CV indications



Shifting Paradigms in Diabetes Management

1. How Type 2 Diabetes Develops

2. Older Approaches to Lowering HbA1c

3. The Glucose-Cardiovascular Paradox

4. Newer Drugs . . . Newer Approaches

5. Updated Treatment Guidelines

6. What Does the Future Hold?



Use of Glucose-Lowering 
Medications in the 
Management of T2D

ADA. Diabetes Care 2025;48(Supplement1):S181-S206

The left side of the algorithm prioritizes 
mitigation of diabetes-related 
complications and end-organ effects, 
while the right side addresses weight 
and glucose management goals. 

Standards of Care 
in Diabetes, 2025
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1. How Type 2 Diabetes Develops

2. Older Approaches to Lowering HbA1c

3. The Glucose-Cardiovascular Paradox

4. Newer Drugs . . . Newer Approaches

5. Updated Treatment Guidelines

6. What Does the Future Hold?

Shifting Paradigms in Diabetes Management



40 Future, Simpler Algorithm for T2D Patients? 
(barring contraindications & NOT considering costs)

SGLT2i  +  GLP -1RA*

+ Metformin

+ Pio (low-dose)

+ SU or 

basal insulin

* For most: fixed dose oral combination with small molecule GLP-

1RA; for those needing more weight loss Ą use weekly injectable 

GLP-1RA or an incretin/GI peptide co-agonist.

ñFOUNDATIONAL THERAPYò with comprehensive cardio-renal protection

FOR A1c CONTROL (with possible ASCVD protection)

FOR A1c CONTROL 
(with likely ASVCD & MAFLD protection)

FOR A1c CONTROL ONLY



Glycemic Management

BP Management

Lipid Management

Å HbA1c <7%

Å Pre-meal 70-130, PP<180, HS 100-150

Å Time-in Range (TIR) >70% (CGM)

Å Avoid hypoglycemia

Å BP <130/80 (ñif safely achievedò)

Å If CAD or UACR>300 Ą ACEi or ARB

Å Otherwise Ą ACEi/ARB, CCB, or thiazide

Å BP>150/90 Ą 2 drugs from above choices

Å If CVD Ą LDL <55 (Ź by 50%); add PCSK-9i  

or ezetimibe if needed

Å If no CVD Ą LDL <70 

Å Age 20-39 + other RFs: ñstatin reasonableò

Å Age 40-75: High-intensity* statin (ŹLDL 50%)

Å Age >75: Mod-intensity** statin (if initiating)

*Atorva 40-80mg, Rosuva 20-40mg

**Atorva 10-20mg, Rosuva 5-10mg, Simva 20-40mg, Prava 40-80mg, Lova 40mg, Fluva 80mg, Pitava 1-4mgDiabetes Care 2024; 47(Suppl 1)



1. Type 2 diabetes (T2D) is a complex disease with multiple biological 
abnormalities leading to high blood glucose levels.

2. People with T2D are at increased risk of cardiovascular (CV) diseases.

3. In addition to diet and exercise, there are multiple medications available to 
lower blood glucose (& HbA1c.)

4. Surprisingly, reducing HbA1c alone, using older approaches, does not 
substantially reduce CV risk.

5. In contrast, 2 newer glucose-lowering medication classes (SGLT2 inhibitors and 
GLP-1 agonists) seem to have intrinsic CV benefits.

6. Newer strategies are to prioritize these medications in people with certain 
comorbidities, particular those with CV disease.

Shifting Paradigms in Diabetes Management
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