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Agenda

1. Pathophysiology based Treatment

2. Early Intensive Treatment

3. New kids on the block: DPP4i & SGLT2i

4. Cardiovascular safety of OHAs



Pathophysiology of T2DM

Ther Clin Risk Manag 2015;11: 621–632.



Pathophysiology based Tx

Endocrine Practice 2017. 10.4158/EP161725.RA



2017 KDA Guidelines



Glycemic control Algorithm

Endocrine Pract. 2017;23(No.2):207-238.



2017 ADA Guidelines

Diabetes Care 2017;40(Suppl. 1):S1–S125.



Pharmacologic Tx for T2DM

• Metformin, if not contraindicated and if tolerated, is the 

preferred initial pharmacologic agent for the treatment of 

T2DM. A

• Long-term use of metformin may be associated with 

biochemical vitamin B12 deficiency, and periodic 

measurement of vitamin B12 levels should be considered in

metformin-treated patients, especially in those with anemia or

peripheral neuropathy. B

• If noninsulin monotherapy at maximum tolerated dose does 

not achieve or maintain the A1C target after 3 months, add 

a second oral agent, a glucagon-like peptide 1 receptor 

agonist, or basal insulin. A

Diabetes Care 2017;40(Suppl. 1):S1–S125.



Recommendations of ACP

Ann Intern Med. 2017;166:279-290.



Guideline update from ACP

Ann Intern Med. 2017;166:279-290.



Clinical Considerations of ACP

Ann Intern Med. 2017;166:279-290.



Cellular actions of Metformin

Nat Rev Endocrinol. 2016 Oct;12(10):566-92.



OHA in patients with T2DM (1)

Diabetes Care 2017;40(Suppl. 1):S1–S125.



SU, Glinides act on Pancreas

Nat Rev Endocrinol. 2016 Oct;12(10):566-92.



OHA in patients with T2DM (2)

Diabetes Care 2017;40(Suppl. 1):S1–S125.



Maximum Approved Daily dose

Diabetes Care 2017;40(Suppl. 1):S1–S125.



Comparison of OHAs (KDA)

2015 Korea Diabetes Treatment guideline



Treatments for β-cell

Diabetes Metab J 2014;38:426-436.
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Early Intensive Treatment

1. Lancet 1998;352. 2. NEJM 2008;359:1577. 3. NEJM 2009;361:1024.



from REACTIVE to PROACTIVE

Int J Clin Pract 2005;59:1345–55.



Need for Early Combination Tx

Data on File OR META 002. BMS, Princeton, NJ



Benefits of Combination Tx

• Considering the complexity and progressive nature of T2DM, 

monotherapy might not yield long-term benefits. Therefore, 

even at the time diabetes is diagnosed, it might be 

appropriate to consider combination therapies to achieve 

adequate glycemic control in patients with T2DM.

• Combination therapy in T2DM should address the various 

pathophysiological mechanisms that cause hyperglycemia.

• Combination treatment showed good safety profiles.

Journal of Diabetes Research 2017:Article ID 5282343.



Combination Therapy (1)

Ann Intern Med. 2017;166:279-290.



Combination Therapy (2)

Ann Intern Med. 2017;166:279-290.



Metformin: GLP-1 enhancer

Diabetologia 2011;54(2):219-222.



Better Adherence and HbA1c

A 10% increase in concordance with oral glucose-lowering 

agents was associated with a 0.1% decrease in HbA1c 

(P=0.0004)

Am J Manag Care 2008;14:71-75.



How to improve Adherence

• Counselling

• Number of daily single doses

• Dose-dispensed medicine

• Fixed combinations (polypills) 

to reduce the number of tablets.

European Heart Journal 2011;32:264–268.



Better HbA1c Reduction in FDC

Curr Med Res Opin. 2012;28:969-77.



Multiple Benefits of FDC

Medicine Update 2012;22:249-253.
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2017 ADA Guidelines

Diabetes Care 2017;40(Suppl. 1):S1–S125.



Dose-dependent effect

Trends Mol Med 2008;14:161–168.



Two ways to Increase GLP-1

Curr Med Res Opin. 2008;24:2943-2952. 



Mechanism of DPP-4 inhibitors

1. Curr Diabetes Rep 2003;3:365–372. 2. Diabetes Care 2003;26:2929–2940. 
3. Diabetes Metab Res Rev 2002;18:430–441. 4. J Clin Invest 2007;117:24–32. 



DPP4i is more effective in Asia

J Diabetes Invest 2014

>



DPP4i is more effective in Asia

J Diabetes Invest 2014



Other concerns

N Engl J Med 2013;369:1317-1326.

N Engl J Med 2015;373:232-242.



Mechanism of SGLT2i

Drugs 2010;70:377-385.



SGLT2i: HbA1c reduction

J Diabetes Invest 2014



SGLT2i: Weight reduction

J Diabetes Invest 2014



EMPA-REG Results

N Engl J Med. 2015 Nov 26;373(22):2117-28. 



Empagliflozin effects

N Engl J Med. 2015 Nov 26;373(22):2117-28. 



The CVD-REAL Study

Circulation May 18, 2017. 10.1161/CIRCULATIONAHA.117.029190.



DPP4i vs. SGLT2i

International Journal of Cardiology 220 (2016) 595–601.



CV and Renal protection

Circulation. 2016 Sep 6;134(10):752-72.



Adverse Events

N Engl J Med. 2015 Nov 26;373(22):2117-28. 



Possible mechanism of DKA

J Diabetes Investig. 2016 Mar;7(2):135-8.



SGLT2i and DKA (FDA)

Diabetologia 2017;60:1385–1389.



DPP4i vs. SGLT2i (DKA)

N Engl J Med 2017:376;23:2300-2302.



Risk Factors of DKA

• Long standing T2DM patients 

with marked β cell insufficiency

• Latent autoimmune diabetes in adults

• Prolonged starvation

• After surgery

• During intercurrent illness

Diabetes Care 2015 Sep; 38(9): 1638-1642.



Preventions of DKA

• Because of prolonged action on SGLT-2 transporters, these agents 

should be stopped at least 24 hours before scheduled surgery or 

other planned activities that might precipitate DKA, such as invasive 

procedures or extreme physical activity (e.g., running a marathon). 

• For patients with diabetes undergoing emergency surgery or a sudden 

external severe stress event, the drug should be stopped immediately 

and, if DKA develops, management with intravenous insulin and glucose 

considered along with monitoring of anion gap, serum b-hydroxybutyrate, 

and arterial pH.

• Routine measurement of urine ketones is not recommended 

during use of SGLT-2 inhibitors in T2D because it can be misleading.

Measurement of blood ketones is preferred for diagnosis and monitoring 

of DKA.

• Patients taking SGLT-2 inhibitors should avoid excess alcohol 

intake and very-low-carbohydrate/ketogenic diets.

Endocr Pract. 2016;22(No. 6).



Amputation and Fracture

N Engl J Med. 2017 Jun 12. [Epub]



SGLT2i and Amputations

Lancet Diabetes Endocrinol 2017 July 18. [Epub]
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DM and Risk of CVD

Lancet 2010;375:2215-2222.



CV outcomes Trials in T2DM

Diabetologia 2009;52:2288-2298.



Extra-pancreatic effects 
of Incretin

Korean J Med 2015; 89(4): 404-412.



CV effects of Incretin Therapy

Cardiovascular Diabetology 2013;12:130.



CV outcome Trials of DPP4i

Am J Med. 2017;130(6S):S18-S29. 



Clinical Considerations of ACP

Ann Intern Med. 2017;166:279-290.



Recent CV outcome Trials

Am J Med. 2017;130(6S):S18-S29. 



CV effects of OHAs for T2DM

Am J Med. 2017;130(6S):S18-S29. 



OHA Selection in T2DM

Circulation. 2015;132(8):691-718.

Diabetes Care. 2015;38(9):1777-803.

• Metformin (UKPDS)

• Pioglitazone (PROactive)

• Acarbose (STOP-NIDDM)



FDA Indication for CVD

• The US Food and Drug Administration (FDA) has approved 

a new indication for Liraglutide (Victoza, Novo Nordisk), for 

reducing the risk for myocardial infarction, stroke, and 

cardiovascular death in adults with type 2 diabetes who have 

established cardiovascular disease. Today's approval marks 

the second time a drug initially approved for glucose lowering 

in type 2 diabetes has gained an additional indication for 

cardiovascular benefit based on results from FDA-mandated 

cardiovascular outcomes trials. 

• The first, Empagliflozin (Jardiance, Boehringer Ingelheim

Pharmaceuticals Inc), received an indication for improving 

survival in adults with type 2 diabetes and cardiovascular 

disease in December 2016.

http://www.medscape.com/viewarticle/884726



Patient-Centered Approach

Diabetes Care 2017;40(Suppl. 1):S1–S125.



Profiles of Diabetic Medications

Endocrine Pract. 2017;23(No.2):207-238.



Summary

• Metformin is widely accepted as the first choice agent for 

glycemic lowering because it does not cause weight gain or

hypoglycemia and may improve CVD outcomes.

• If the A1C target is not achieved after approximately 

3 months, consider a combination of metformin or proceed 

to three-drug combination. 

• In patients with long-standing suboptimally controlled 

T2DM and established ASCVD, Empagliflozin should be 

considered. 

• Numerous aspects must be considered when setting 

glycemic targets. The KDA proposes optimal targets 

(HbA1c <6.5%), but each target must be individualized to the 

needs of each patient and their disease factors.



Conclusion

• Choice of OHA therapy for T2DM should be individualized 

based on consideration of the efficacy, safety, cost,

convenience, and other non-T2DM-related benefits associated 

with each agent.

• It will be important to incorporate Newer agents into this 

individualized treatment paradigm to optimize clinical 

outcomes in patients with T2DM.






