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Objectives: 

After this presentation you will be able to recognize:

.Diabetes Mellitus is a progressive disease

.Prevention is possible for selected high risk individuals 

• Outline the clinical considerations in the selection of pharmacotherapy 
for type 2 diabetes, including degree of A1C lowering achieved, patient-
specific concerns, adverse drug reactions, and contraindications

• Discuss the role and timing of combination therapy in achieving A1C 
goals

• Explain the implications of recent, large randomized clinical trials on 
clinical decision-making

• Modifications in 2019 ADA guidelines based on recent RCT trials













Individualize

Choose A1c goal

7% for most patients

< 7% younger with  few comorbidities

Older group with multiple
Comorbidities could be around 8%
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10:     COST  !!!



Case 1: Carmen

55 year-old female with newly
diagnosed type 2 diabetes 

Active: she takes care of her 
grandchildren while their mother 
works 

Too busy to exercise.  Eats the 
same food as her grandchildren

No alcohol

Has hypertension and sleep apnea

No history of pancreatitis,  no  
abnormal liver function, or  CHF

On physical examination , she is alert oriented 
cooperative no acute distress

Height: 64”  Weight 188# BMI=33
BP=160/100
Foot Exam : normal pulses ; normal sensory

Fundoscopy , no retinopathy
A1c=7.4%; 
creatinine .9 mg /dL;
no microalbuminuria; 
LDL=146 mg /dL
Current Medications:
Valsartan 80 mg ; Atenolol 50mg ; 
HCT 25 po daily 
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Mechanism
 Insulin sensitivity
 Hepatic glucose production
 FPG more than PPG

Efficacy  A1C 1%-2%

Advantages
No weight gain or hypoglycemia, potential 
weight loss

Disadvantages
GI side effects
Lactic acidosis (rare)

Contraindications Renal disease;  CHF

Combinations available with SU, TZD, repaglinide, and DPP-4 inhibitors

Biguanides
Metformin

Metformin [package insert]. Princeton NJ; Bristol Myers Squibb; 2009. 

A1C = glycated hemoglobin; CHF = congestive heart failure; DPP-4 = dipeptidyl peptidase-4; FPG = fasting plasma glucose; 
GI = gastrointestinal; PPG = post-prandial glucose; SU = sulfonylurea; TZD = thiazolidinedione 



Metformin Background Treatment

• Low risk of Hypoglycemia

• Does NOT promote weight gain

• Good antihyperglycemic efficacy

• Durable effects

• Robust cardiovascular safety

• Vitamin B12 malabsorption and 
deficiency in 16% of users

• Dosing is adjusted in eGFR
• Under 30 ml/min:

• Do NOT use
• 30-45 ml/min:

• Do NOT start metformin 
• Adjust to Max dose 

~1000mg/day
• 45-60 ml/min:

• Can use full dose but monitor 
renal function every 3-6 
months

13Garber AJ  Endocrine Practice 2018; 24:91.
Lipska, KJ  Diabetes Care 2011;34:1431.



After Metformin what do we use??
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DPP-4

Active GLP-1

Inactive GLP-1

• Increased insulin secretion

• Decreased glucagon release

Glucose control improved

GLP1-RA Increase Active Incretin Levels

Normal Physiology
GLP-1 RA

DPP-4 

inhibitor
Resistance

Increased circulating

GLP-1 levels

Umpierrez et al. Endocrine Practice 2014

GLP-1 = glucagon-like peptide-1; GLP1-RA = glucagon-like peptide-1 receptor agonist; DPP-4 = dipeptidyl peptidase 4

Exenatide
(Byetta-
Bydureon)

Liraglutide
(Vyctoza)

Dulaglutide
(Trulicity)

Lixisenatide

Semaglutide
(Ozempic)



Exenatide 
(less certain)

Dulaglutide
(benefit)



GLP-1  RA limitations and special 
considerations
• Nausea

• … pancreatitis

• …MTC and associated multiple endocrine neoplasia

• …renal for exenatide

• … parenterals
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Sodium/Glucose cotransporter



SGLT2 Inhibitors
• Mechanism of action:

• Decrease re-absorption of glucose in the proximal 
convoluted tubule

• Decrease renal threshold so urinary glucose excretion occurs 
at lower plasma glucose concentration

• FDA-approved
• Canagliflozin

• Dapagliflozin

• Empagliflozin

• Ertuglifozin

Bays, H. Diabetes Therapy, 2013.

FDA = U.S. Food and Drug Administration; SGLT-2 = sodium-dependent glucose cotransporters-2.



SGLT2 

Empaglifozin—Jardiance
Canaglifozin---Invokana
Dapaglifozin---Farxiga









Canaglifozin New Approved Indications *

Indicated as adjunct to diet and exercise to improve glycemic events in adults 
with Type 2 Diabetes Mellitus

Indicated to reduce major adverse cardiovascular events

Cardiovascular Death, Non fatal Myocardial Infarction, non fatal stroke 
In adults with Type 2 Diabetes Mellitus and established cardiovascular 

disease

*Canaglifozin ( Invokana) Package Insert. 



























Special considerations for SGLT-2

• Hypotension

• Volume depletion

• Genital mycotic infections 

• Hyperkalemia

• Fractures ( upper extremities first 12 weeks canaglifozin)

• “euglycemic DKA”( case selection important)

• Fournier gangrene ( rare)

• Amputations lower limb ( canaglifozin)



Raúl:  Taxi Driver ; age 54
T2DM x 7 years

Jorge De Jesus MD FACE

Lack of adherence due to hypoglycemic episodes; 
refuses injections; concerned frequent urination 
due to his type of work

Glimepiride 2 mg po once daily
Metformin 1000 mg po bid 

A1c=7.6%





Rationale for using Incretin-Based Therapies in 
the Treatment of T2 DM in this case

• A-Incretins play an important role in glucose homeostasis

• B-Incretin Effects are Diminished in T2DM

• C-Incretin based therapies ( GLP-1RA and DPP4 inhibitors)

• D-Target multiple defects in DM type 2, not addressed by 
traditional medications

• E-Not associated with hypoglycemia

• F-Either weight neutral or can cause weight loss( GLP-1 RA)

Jorge De Jesus MD FACE



DPP-4 Inhibitors

Generic Trade Name FDA Approval CV Safety Study GoodRx Medical Letter Cost per Day

Alopgliptin Nesina Jan 2013 Oct 2013a $95 $312

Linagliptin Tradjenta May 2011 May 2019 $356 $331

$ 13/daySaxagliptin Onglyza Jul 2009 Oct 2013b $394 $325

Sitagliptin Januvia Oct 2006 Jul 2015c $427 $331

46
GoodRx accessed on Jan 20, 2018 The Medical Letter 2015;57:65
cNEJM 2015;373:232 aNEJM 2017;369:1327
dCardiovasc Diabetol. 2017 Sep 11;16(1):112 bNEJM 2013;369:1317

◼ Omarigliptin is an oral once weekly DPP-4 inhibitor NOT FDA approved but used in Japan.  
◼ Completed CVOT with results similar to above and without HF noise 











Soliqua*



Degludec 
and 

liraglutide 

Xultophy


