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Etiology of Type 2 Diabetes Mellitus

Type 2 DM is a heterogeneous group of disorders characterized by variable 
degrees of:

insulin resistance

impaired insulin secretion

excessive hepatic glucose production

abnormal fat metabolism



Criteria for the diagnosis of diabetes



Criteria defining prediabetes



Screening
for 
prediabetes 
and
type 2 
diabetes



Pharmacologic Treatment Of Diabetes

TYPE 2 DIABETES MELLITUS 





Glucose-Lowering Agents

↓Hepatic glucose production  Metformin (Glucophage)

↑ Insulin secretion Gliclazide, Glibenclamide, Repaglinide

↓ Insulin resistance,↑ glucose utilization  pioglitazone

GLP1 receptor agonist  Liraglutide (Victoza)

DPP4 inhibitor  Sitagliptin (Ziptin), Linagliptin (Lirenta)

↑ Urinary glucose excretion  empagliflozin (Gloripa)

↓ GI glucose absorption  Acarbose

Insulin



Biguanides

Metformin (Glucophage) 500, 1000

Action  ↓Hepatic glucose production

HBA1C Reduction (%) 1–2

Fasting/Prandial Effect  Fasting 
Advantages

Weight neutral

No hypoglycemia

Inexpensive

Extensive experience

↓ CV events

Disadvantages

Diarrhea, nausea

lactic acidosis

vitamin B12 deficiency

Contraindications

Renal insufficiency (GFR<30 mL/min)

CHF

Radiographic contrast studies

Hospitalized patients

Acidosis 



Sulfonylureas

Gliclazide (Diabezide)80, 30, 60mg

Glibenclamide (Glyburide)5mg

Action  Insulin secretagogue

(↑ Insulin secretion )

HBA1C Reduction (%) 1–2

Fasting/Prandial Effect  Fasting 

Advantages

Short onset of action

lower postprandial glucose

inexpensive

Disadvantages

Hypoglycemia

Weight gain

Contraindications

Renal/liver disease



Sulfonylureas



Meglitinide

Repaglinide (Newbet) 0.5, 1, 2mg

Action  Insulin secretagogue

(↑ Insulin secretion )

HBA1C Reduction (%) 0.5–1.0

Fasting/Prandial Effect  Prandial

Advantages

Short onset of action

lower postprandial glucose

Disadvantages

Hypoglycemia

Weight gain

Contraindications

Renal/liver disease



Thiazolidinediones (TZDs)

Pioglitazone 15, 30, 45mg

Action 

↓ Insulin resistance

↑ glucose utilization

HBA1C Reduction (%) 0.5–1.4 

Fasting/Prandial Effect  Fasting

Advantages

Lower insulin requirements

Disadvantages

Fluid retention (Peripheral edema)

CHF

weight gain

Contraindications

CHF (class III or IV)

liver disease



GLP-1 receptor agonists

Liraglutide (Victoza, Saxenda)

Action 

↑ glucose-stimulated insulin secretion

↓ glucagon
Slow gastric emptying

Satiety

HBA1C Reduction (%) 0.5–1.0

Fasting/Prandial Effect  Both

Advantages

Weight loss

No hypoglycemia

decrease CVD events

Disadvantages

Injection, nausea, vomiting, diarrhea

expensive

Contraindications

Renal disease

Agents that also slow GI motility

History of Medullary thyroid carcinoma (MTC)

pancreatic disease



GLP-1 receptor agonists



Dipeptidyl peptidase IV inhibitors 

Sitagliptin (Ziptin) 50, 100mg

Linagliptin (Lirenta) 5mg

Action 
Prolong endogenous GLP-1 action

↑ Insulin

↓ glucagon

HBA1C Reduction (%) 0.5–0.8

Fasting/Prandial Effect  Both

Advantages

Well tolerated

do not cause hypoglycemia

Disadvantages

Angioedema/urticarial 

Contraindications

Renal disease

Pancreatitis



Sodium-glucose cotransporter 2 (SGLT2)inhibitors

Empagliflozin  (Gloripa) 10, 25mg

Action  ↑ renal glucose Excretion

HBA1C Reduction (%) 0.5–1.0

Fasting/Prandial Effect  Both

Advantages

No hypoglycemia

↓weight and BP
decrease CVD events

Disadvantages
Urinary and genital infections

Polyuria (diuretic effect)

Dehydration  

Euglycemic DKA 

Contraindications

Renal disease

Type 1 DM 



α-Glucosidase inhibitors

Acarbose 50, 100mg

Action  ↓ GI glucose Absorption

HBA1C Reduction (%) 0.5–0.8

Fasting/Prandial Effect  Prandial

Advantages

Reduce postprandial Glycemia

Disadvantages

Diarrhea

GI flatulence

abdominal distention

Liver function tests

Contraindications

Renal/liver disease

inflammatory bowel disease

gastroparesis



Combination Pills

Zipmet (Sitagliptin + Metformin) 50/500, 50/1000

Melijent-M (Linagliptin + Metformin)2.5/500, 2.5/1000 

Synoripa (Empagliflozin + Metformin) 5/500, 5/1000, 12.5/500, 12.5/1000

Glorenta (Empagliflozin + Linagliptin) 10/5



Initiation of medication

Metformin is the preferred initial pharmacologic agent.
Weight neutral

No hypoglycemia

Inexpensive

Extensive experience

↓ CV events

Consider initiating dual therapy in patients with: 
A1C ≥1.5% above their glycemic target

patients who have CVD or CKD, SGLT2 inhibitors, or GLP1 receptor agonists are 
recommended as second choice.

patients with CVD with heart failure or at high risk of HF SGLT2 inhibitors are preferred.













A1C Level

Perform the A1C test at least two times a year in 
patients:

who are meeting treatment goals and 

who have stable glycemic control

Perform the A1C test quarterly in patients 

whose therapy has changed or 

who are not meeting glycemic goals

Conditions that affect red blood cell turnover

hemolytic and other anemias

G6PD deficiency

recent blood transfusion

use of drugs that stimulate erythropoesis

end-stage kidney disease

pregnancy



A1C Level



Treatment goal



A1C goals

< 7%     for many nonpregnant adults

< 6.5%  those with:
− short duration of diabetes

− type 2 diabetes treated with lifestyle or 
metformin only

− long life expectancy

− no significant cardiovascular disease

− Pregnancy

< 8%     those with:
− history of severe hypoglycemia

− long-standing diabetes in whom the goal 
is difficult to achieve

− limited life expectancy

− advanced microvascular or macrovascular 
complications

− extensive comorbid conditions



A1C goals



Thank you
for your attention


