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Outline 

•  Review the lastest clinical practice guidelines 
 Criteria for the diagnosis of diabetes 

 Glycemic target in Adults 

 Approach to glycemic treatment 

 

•  Review glucose-lowering agents 
 Conventional antihyperglycemic drugs 

 New class antihyperglycemic drug: SGLT2 inhibitors  

 



Criteria for the Diagnosis of Diabetes 

Laboratory test Prediabetes Diabetes 
HbA1C 5.7 – 6.4 % ≥6.5 % 

Fasting Plasma Glucose 
(FPG) 

100 – 125 mg/dL ≥126 mg/dL 
 

2-hour Plasma Glucose 
during an Oral Glucose 
Tolerance Test (OGTT) 

140 – 199 mg/dL 
 

≥200 mg/dL 
 

Random Plasma Glucose ≥200 mg/dL, 
with classic symptom of 

hyperglycemia or 
hyperglycemic crisis 

  

ADA 2015 
แนวทางเวชปฏิบัตสิ าหรับโรคเบาหวาน 2557 

 



Glycemic Targets in Adults 

Laboratory test Goals 

 
HbA1C 

 
<7 % 

 
Preprandial Capillary 

Plasma Glucose 

 
80 – 130 mg/dL 

 
 

 
Peak Postprandial 
Capillary Plasma 

Glucose 

 
<180 mg/dL 



Glycemic Targets in Adults 

การควบคมุ
เบาหวาน 

เป้าหมาย 

เข้มงวดมาก เข้มงวด ไม่เข้มงวด 
ระดับน า้ตาลในเลอืด

ขณะอดอาหาร 
>70 - 110 

mg/dL 
80 - <130 

mg/dL  
<150 mg/dL 

ระดับน า้ตาลในเลอืด
หลงัอาหาร 2 ช่ัวโมง 

<140 mg/dL - - 

ระดับน า้ตาลในเลอืด
สูงสุดหลงัมือ้อาหาร 

- <180 mg/dL 
 

- 

HbA1C <6.5 % <7 %  7-8 % 



Approaches to Glycemic Treatment 

ADA 2015 



Approaches to Glycemic Treatment 



Glucose-Lowering Agents: Overview  

Class Cellular Mechanism Effect to HbA1C 
 

Advantages Disadvantage 

Biguanides        Hepatic glucose  
production 

1 - 2 % • No hypoglycemic 
•           Weight 
•       CVD events 

• GI disorder (Diarrhea, 
Abdominal cramping) 
• Lactic acidosis (rare) 

Sulfonylureas        Insulin secretion 1 - 2 % •       Microvascular risk • Hypoglycemia 
• Weight gain 

Glinides        Insulin secretion 1 - 1.5 % •       Post prandial 
glucose excursion 
• Dosing flexible 

• Hypoglycemia 
• Weight gain 
• Frequent dosing schedule 

Thiazolidinediones        Insulin sensitivity 0.5 – 1.4 % • No hypoglycemic • Weight gain 
• Fluid retention 
• Bone fracture 

Alpha-glucosidase 
inhibitors 

Inhibit intestinal  
alpha-glucosidase 

0.5– 0.8 % • No hypoglycemic 
•      Post prandial 
glucose excursion 

• GI disorder (Diarrhea, 
Flatulence) 
• Frequent dosing schedule 

DPP-4 inhibitors Inhibit DPP-4 activity  0.5 – 0.9 % •  No hypoglycemic 
 

• Angioedema/urticaria and 

other immune-mediated 
dermatological effect 

GLP-1 receptor agonist Activate GLP-1 receptor 0.8 – 2 % •  No hypoglycemic 
•      Weight and Post 
prandial glucose 
excursion 

• GI disorder (Nausea, 
Vomiting, Diarrhea) 
•       Heart rate 
• Injectable 



Antihyperglycemic drug and Renal Function 



Unmet Needs 

Bloomgarden, ZT. Diabtes Care. 2007;30(1):174-180.  

Type 2 DM Control is Not Durable 
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The Ominous Octet 



New Class Presently in Development 

• Long-acting GLP-1 receptor agonists 

• Ranolazine 

• Dual & Pan PPAR agonists 

• 11 Hydroxysteroid Dehydrogenase (HSD)- 1 inhibitors 

• Fructose 1,6-bisphosphatase inhibitors 

• Glucokinase activators 

• G protein-coupled Receptor (GPR)- 40 & -119 agonists 

• Protein Tyrosine Phosphatase (PTB)- 1b inhibitors 

• Camitine- Palmitoyltransferase (CPT)- 1 inhibitors 

• Acetyl COA Carboxylase (ACC)- 1 & -2 inhibitors 

• Glucagon receptor antagonists 

• Salicylate derivatives 

• Immunomodulatory drugs 

• Sodium- Glucose Cotransporter (SGLT) {-1} & -2 inhibitors  



Renal Handling of Glucose 

SGLT1 SGLT2 
Site Intestine, kidney Kidney 

Sugar 
specificity 

Glucose or 
galactose 

Glucose 

Glucose 
affinity 

High 

Km=0.4 mM 

Low 

Km=2 mM 

Glucose 
transport 
capacity 

Low High 

Role 

Dietary 
absorption of 
glucose and 

galactose 

Renal glucose 
reabsorption 

Renal glucose 
reabsorption 

Chao EC, et al. Nat Rev Drug Discovery. 2010;9:551-559.  



SGLT2 Inhibitors: Overview 
Compound Dosage Pharmacokinetics Advantage Disadvantage 

Canagliflozin 
  Invokana® 
(100, 300 mg) 
  Invokamet® 
(50/500, 50/1000) 
(150/500, 150/1000) 

 

• Invokana® : 100 – 300 OD 
• Invokamet® : 50/500 mg BID   
(Maximum: 300/2000 mg daily)  
•  eGFR 45 - <60 ml/min/1.73m2  

    -  100 mg OD 
•  Discontinued if eGFR < 45 
ml/min/1.73 m2 

• Bioavailability: 65% 
• Distribution 
   - Vd = 119 L 
• Metabolism 
   - UGT1A9,/2B4 

• Excretion 
  - Feces (41.5%, unchanged) 
  - Urine (33%) 

 
 
 
 
 
 
 
• No hypoglycemia 
 
•       Weight 
 
•       BP 

 
 
 
 
 
• Genitourinary infections 
 
• Polyuria 
 
• Volume depletion/ 
hypotension/dizziness 

 
•     LDL 
 
•    Creatinine (transient) 

Dapagliflozin 
  Farxiga® 
(5, 10 mg) 
  Xigduo XR® 
(5/500, 5/1000) 
(10/500, 10/1000) 

 
• Farxiga® : 5 – 10 mg OD 
• Xigduo XR® : 5/500 mg OD to  
10/2000 mg OD  
• Discontinued if eGFR < 60 
ml/min/1.73 m2 

 

• Bioavailability: 78% 
• Distribution 
   - Vd = 118 L 
• Metabolism 
   - UGT1A9 
• Excretion 
  - Feces (21%) 
  - Urine (75%) 

Empagliflozin 
  Jardiance® 
(10, 25 mg) 
  Glyxambi® 
(10/5, 25/5) 

 
 

• Jardiance®: 10– 25 mg OD 
• XGlyxambi® : 10/5 mg OD; may 
increase to 25/5 mg OD  
• Discontinued if eGFR < 45 
ml/min/1.73 m2 

• Bioavailability: >60% 
• Distribution 
   - Vd = 73.8 L 
• Metabolism 
   - UGT1A9/2B7/1A3/1A8 

• Excretion 
  - Feces (41.2%, unchanged) 
  - Urine (54.4%; 50%, 
unchanged) 

Package insert, ADA 2015 

Effect to HbA1C = 0.4 – 0.9 %, Elimination T1/2= 10-13 hr 



A Multicenter, randomized, double-blind, placebo-controlled study to examined the effects of 

 
Empagliflozin compared with Placebo on morbidity and mortality in patients with  

 
type 2 diabetes at high risk for cardiovascular events who receiving standard care 



EMPA-REG OUTCOME: Study Design 

Meadian observation time, 3.1 years 



EMPA-REG OUTCOME: Study Outcome 


