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Effects of Glucagon-Like Peptide-1 
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Native GLP-1 is Rapidly Degraded by DPP-4 

T0.5 =1-2 minutes (iv)    
 MCR = 5-10 l/min
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Approved DPP-4 Inhibitors 

•  Alogliptin
•  Anagliptin
•  Linagliptin
•  Saxagliptin
•  Sitagliptin
•  Teneligliptin
•  Vildagliptin
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Effect of Sitagliptin or Metformin on HbA1c 
in T2DM Patients Off Therapy for 8 Weeks 

Goldstein BJ et al: Diabetes Care 30:1979-1987; 2007 

Placebo 

Sitagliptin 100 qD 
Metformin 500 bid 
Metformin 1,000 bid 
Sita 50 + Met 500 bid 

Sita 50 + Met 1,000 bid 
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SAVOR-TIMI 53: No Impact of
Saxagliptin on Primary Outcome (MACE) 

Scirica BM et al: N Engl J Med 369:1317-1326; 2013 
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SAVOR-TIMI 53:
Prespecified Clinical End Points 

Scirica BM et al: N Engl J Med 369:1317-1326; 2013 
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SAVOR-TIMI 53: Effect of Renal Function on 
Hospitalization for Heart Failure 

Udell JA et al: Diabetes Care 2015, in press 
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SAVOR-TIMI 53: Effect of Renal Function on 
Progressive Microalbuminuria 

Udell JA et al: Diabetes Care 2015, in press 
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Approved GLP-1 Receptor Agonists 

•  Albiglutide
•  Dulaglutide
•  Exenatide
•  Liraglutide
•  LixisenatideKDIGO



Effect of Liraglutide and Sitagliptin in 
Metformin Treated Patients with T2DM 

Pratley RE et al: Lancet 375:1447-1456; 2010 

KDIGO



Increased Risk of Pancreatitis with 
Liraglutide in with Type 2 Diabetes 

Jensen TM et al: Diabetes Care 2015, in press 
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Renal Glucose Handling in Healthy Subjects 

REABSORPTION 
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SGLT2 Inhibition: Decreased GFR Results in 
Decreased Glucose-Lowering Efficacy 

Abdul-Ghani MA, DeFronzo RA: J Intern Med 276:352-363; 2014 
(Adapted from Bristol Myers Squibb NDA) 
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Approved SGLT2 Inhibtors 

•  Canagliflozin
•  Dapagliflozin
•  Empagliflozin
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Effect of Sitagliptin or Canagliflozin Add-on 
to Metformin Plus Sulfonylurea on HbA1c 

Schernthaner G et al: Diabetes Care 36:2508-2515; 2013 
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Effect of Combination Linagliptin and 
Empagliflozin on HbA1c 

Lewin A et al: Diabetes Care 2015, in press 
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SGLT2 Inhibition: Placebo Subtracted 
Difference from Baseline in HbA1c 

Vasilakou D et al: Ann Intern Med 59:262-274; 2013 
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SGLT2 Inhibition: Change in HbA1c
Versus Active Comparator 

Vasilakou D et al: Ann Intern Med 59:262-274; 2013 
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SGLT2 Inhibition: Beyond Glucose Lowering 
– Added “Benefits” 

Vasilakou D et al: Ann Intern Med 59:262-274; 2013 
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SGLT2 Inhibition: Beyond Glucose Lowering 
- Selected Adverse Effects 

Vasilakou D et al: Ann Intern Med 59:262-274; 2013 
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SGLT2 Inhibition: Beyond Glucose Lowering 
- Selected Adverse Effects 

Vasilakou D et al: Ann Intern Med 59:262-274; 2013 
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SGLT2 Inhibition: Effect on eGFR 

Yale J-F et al: Diabetes Obes Metab 15:463-473; 2014 
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SGLT2 Inhibition: Effect on Albuminuria 

Yale J-F et al: Diabetes Obes Metab 15:463-473; 2014 

Is this effect of SGLT inhibition 
related to: 

• Glycemia 
•  Blood pressure 
• Reduced glomerular pressure 
• Other?  

KDIGO



ADA-EASD Patient-Centered Algorithm for 
Managing Hyperglycemia 

Healthy eating, weight control, increased physical activity & diabetes education 

Metformin 
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): 

Metformin 
+ 

Metformin 
+ 

Metformin 
+ 

Metformin 
+ 

Metformin 
+ 

high 
low risk 
gain 
edema, HF, fxs  
low 

Thiazolidine- 
dione 

intermediate 
low risk 
neutral 
rare 

high 

DPP-4 
inhibitor 

highest 
high risk 
gain 
hypoglycemia 
variable 

Insulin (basal) 

Metformin 
+ 

Metformin 
+ 

Metformin 
+ 

Metformin 
+ 

Metformin 
+ 

                           Basal Insulin + 

Sulfonylurea 
 + 

TZD 

DPP-4-i 

GLP-1-RA 

Insulin§     

 

or 

or 

or 

or 

Thiazolidine-
dione 
 + 

SU  

DPP-4-i 

GLP-1-RA 

Insulin§   

TZD 

DPP-4-i 

GLP-1-RA 

high 
low risk 
loss 
GI  
high 

GLP-1 receptor 
agonist 

Sulfonylurea  

high 
moderate risk 
gain 
hypoglycemia   
low 

SGLT2 
inhibitor 
intermediate 
low risk 
loss 
GU, dehydration 
high 

SU  

TZD 

Insulin§   

GLP-1 receptor 
agonist 
 + 

SGLT-2 
Inhibitor 
 + 

SU  

TZD 

Insulin§   

Metformin 
+ 

Metformin 
+ 

 

or 

or 

or 

or 

SGLT2-i 

 

or 

or 

or 

SGLT2-i 

Mono- 
therapy 

Efficacy*  
Hypo risk 
Weight 
Side effects 
Costs 

Dual 
therapy†!

Efficacy*  
Hypo risk 
Weight 
Side effects 
Costs 

Triple 
therapy  

 

or 

or 

DPP-4 
Inhibitor 
 + 

SU  

TZD 

Insulin§   

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 SGLT2-i: 

Metformin            
+ Combination 

injectable  
therapy‡!

GLP-1-RA Mealtime Insulin 

HbA1c'
≥9%'

Megormin'
intolerance'or'
contraindica$on'

Uncontrolled'
hyperglycemia'

(catabolic'features,''
BG'≥300<350'mg/dl,'
HbA1c'≥10<12%)'

Insulin (basal) 
 + 
 

 

or 

or 

or 
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