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Overview

• Review FDA approved drug classes for T2DM
• Certain classes reducing CV, Renal, HF risk
• New paths in DM management
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Type 2 Diabetes and studies may include:

• Typical, Older, CV risk/Metabolic syndrome, Overweight
• MODY
• Glucose toxicity
• Other forms of adult diabetes: Chronic pancreatitis, Pancreatic toxins, 

Secondary causes
• Overlap with insulin deficiency, LADA

Multiple organs are involved in diabetic 
disease state
• Different contributions to cause disease physiology
• Damage from disease
• Drug development to address:

• Diabetic syndrome
• Damage from disease state (non-vascular)
• Micro and Macrovascular disease

• Proliferation of drugs since the 1990’s
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ADA Algorithm
From Time Capsule (2006)

Current Algorithm 
(2018)

• No drug left behind
• CVOT guidance 

appears
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Updated decision pathway

Disrupting Care for patients with T2DM and 
ASCVD: Removing glucocentricity
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Now there are 13 Classes of FDA Approved 
drugs for Type 2 DM

• Biguanides
• Sulfonylureas
• TZD’s
• Alpha glucosidase 

inhibitors
• Meglitinides
• GLP-1’s
• DPP-4’s

• Bromocriptine
• Welchol
• Pramlintide
• Insulin injected
• Insulin inhaled
• SGLT-2’s
• Combos of all sorts

Classes to save $

• Sulfonylureas
• Biguanides
• Older Insulins – NPH, Regular, 70/30

Classes associated with best A1C lowering

• Sulfonylureas
• Metformin
• TZD’s
• GLP-1’s
• Insulins
• Combinations
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Classes associated with weight loss

• GLP-1’s
• SGLT-2’s

Classes you’ll likely not use

• Bromocriptine
• Welchol
• Meglitinides
• Alpha glucosidase inhibitors

Controversial classes
• TZD’s

Controversies within SGLT-2 class
• Bone loss
• Fracture
• Amputations
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Classes you may not know exist

• Pramlintide
• Inhaled insulins

Metformin variations

• IR
• XR
• DR – to get gut peptide effect
• Glumetza

CVOT/Renal protection

(may change the algorithm)
• GLP-1’s
• SGLT-2’s
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Outcomes – Early studies with glucoentric
focus
• ACCORD – Risks of tight control too late

Effects of more vs less intensive glycemic 
control on CV outcomes
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FDA Regulatory guidance for drugs for T2DM

CVOT Timeline
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Cardiovascular Protection

Meta-analysis of SGLT-2 CVOTs

Primary and Secondary CV prevention by
GLP-1 and SGLT-2
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Renal Protection

Product labeling regarding eGFR for SGLT-2’s 
glucocentric effect
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Renal protection from GLP-1 and SGLT-2

Heart Failure Protection
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HF hospitalization protection from SGLT-2 and 
GLP-1

Redefining pathways to HF and kidney disease 
in T2DM



3/3/2020

14

Pumps, Pipes, and Filter:
Do SGLT-2’s cover it all?

Conclusions on CVOT

• Regulatory requirements have dramatically altered the trial landscape of drug 
development for T2DM

• > 300,000 patients enrolled/planned in CV outcomes trials

• 6 completed trials demonstrating CV safety
• DPP4’s: saxagliptin, alogliptin, sitagliptin, linagliptin
• Labeled caution for HF for all DPP4’s based on alogliptin and saxagliptin data
• GLP1 RA: lixisenatide, exenatide ER

• 7 trials/programs have reported CV benefit
• SGLT inhibitors: empagliflozin, canagliflozin, dapagliflozin
• GLP1 RA: liraglutide, semaglutide, albiglutide, dulaglutide

• Trial results have directly impacted contemporary care for T2DM

Beyond Conclusions



3/3/2020

15

Cerebral/Dementia Protection

• Newer studies with cognitive testing

If there is a mechanism here, can these drugs 
help non-diabetics?
• Studies

• DAPA-HF
• DAPA-CKD (GFR > 25 cc/min)

GLP-1 Physiology
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SGLT-2 Protection Physiology

• Natriuresis
• Inhibition of tubuloglomerular feedback
• BP lowering – Arterial and heart changes
• Increased ketone production
• Hemoconcentration – Increased O2 delivery
• Inhibition of Na/H exchanger - Heart (NHE1), Kidney (NHE3)
• Cytokine production

Pathways involved in cardioprotective role of 
SGLT2’s

• Imbalance of glycemic control

• Imbalance of BP

• Imbalance of diuretic use
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New Ideas in DM management

• Absorption enhancers
• Was injection, now PO
• Rebelsys = Oral semaglutide
• Oral insulin

• Alternative insulin injection methods ---------

• CGM
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Thank You


