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Pathogenesis

• 90-95% of all cases type 2

• 5% type 1

• Latent Autoimmune Diabetes in Adulthood (LADA)
– THINK type 1 in Adults

• Mature Onset Diabetes in Youth (MODY)
– THINK type 2 in younger patients

– Without typical stigmata of DM2

















How low to go?



2017 ADA algorithm







SGLT2 activity



• Blocks glucose reabsorption at the kidney

• Leads to incr glucosuria

• Incr risk for UTI, yeast infections, need intact GFR

• Benefits: low risk for hypo, weight loss, decr BP, no GI effects, 
potential cardiovascular benefit

SGLT-2 Inhibitor



• Invokana = canagliflozin

• Farxiga = dapagliflozin

• Jardiance = empagliflozin

SGLT-2 Inhibitor



EMPA-REG

• DM2, A1c 7-10%, BMI < 45, age > 18 with est CVD

• 3 arms: Empagliflozin 10 mg/25 mg/placebo

• Primary outcome: composite of death from cardiovascular 
causes, nonfatal MI, (excluding silent MI), or nonfatal stroke.

• 7020 pt, 2.8 yr follow up



EMPA-REG





CANVAS

• Cangliflozin Cardiovascular Assessment Study (CANVAS)

• DM2, A1c 7-10.5%, age > 18

• Age >30, symptomatic ASCVD

• Age >50, 2 or more risks 
– DM>10 yr, BP>140/90, tob, albuminuria, HDL <38,

• 3 arms: Canagliflozin 100 mg/ 300 mg/ placebo

• Primary outcome: death from CV causes, nonfatal MI, 
nonfatal stroke

• 9734 pt, 3.6 yr follow up



CANVAS
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CVD-REAL





CVD-REAL







Role of DPP4i

Mixed meal

GIP

GLP-1

DPP 4
Inactive 
GLP-1

DPP4i

INCRETIN EFFECTS

GLP-1 agonist



GLP-1



GLP-1 analogs

• Exenatide

– Byetta

– Bydureon

• Liraglutide

– Victoza

– Saxenda (weight loss)

• Albiglutide

– Tanzeum

• Dulaglutide

– Trulicity

• Lixisenatide

– Lyxumia



GLP1 vs DPP4i
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Comparison

Dose Daily Weekly FBS PPG GI CV

Byetta
exenatide

5 mcg
10 mcg

--- --- ++++ ?

Bydureon
exenatide ER

2 mg --- +++ X

Victoza
liraglutide

1.2 mg
1.8 mg

--- +++

Tanzeum
albiglutide

30 mg
50 mg

--- + ?

Trulicity
dulaglutide

0.75mg
1.5 mg

--- +++ ?

Lyxumia
lixisenatide

10 mcg
20 mcg

--- --- +++ X



LEADER

• Liraglutide Effect and Action in Diabetes: Evaluation of 
Cardiovascular Outcome Results (LEADER) trial 

• DM2, A1c > 7%

• Age >50 with est CVD/CKD3/NYHA CHF3 or 4

• Age >60 with CV risk (albuminuria, incr ABI, HTN w LVH, 
diastolic/systolic dysfunction)

• Primary composite outcome: death from cardiovascular 
causes, nonfatal MI, or nonfatal stroke. 

• 9340 pt, 3.8 yr follow up
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GLP1 vs basal insulin
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GLP1 vs basal insulin
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Insulin options



Basal Insulin
Insulin concentrati

on
Duration ½ Life Pen Vial

Levemir
(detemir)

U100 24 hr 5-7 hr

Lantus
(glargine)

U100 24 hr 15 hr

Toujeo
(glargine)

U300 36 hr 19 hr

Basaglar
(glargine)

U100 24 hr 12 hr

Tresiba
(degludec)

U100
U200

42 hr 25 hr

NPH
Novolin/Humulin U100

10-16 
hr

4-5 hr



Short Acting Insulin

Insulin Onset Peak Duration Pen

Regular
Humulin/Novolin

30-60 min 2-5 hr 6-8 hr

Humalog
(lispro)

10-30 min 90 min 3-4 hr

NovoLog
(aspart)

10-30 min 90 min 3-4 hr

Apidra
(glulisine)

5-15 min 60-90 min 3-4 hr

Afrezza
(human R)

<10 min 45-50 min 2.5-3 hr Inhaled
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