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1st line option in addition to lifestyle measures; start ONE OF

MET SU (if intolerate of metformin or 

if weight loss/ osmotic symptoms)

2nd line options

SU

(Usual approach)

Alternative

TZD or DPP-4 Inhibitor

Oral

MET/ SU + TZD (if no HF)

Injectable

MET/ SU + Insulin (before bed)
(or)

MET/ SU + GLP -1 agonists

Review & if not reaching target move to 2nd line 

Review & if not reaching target move to 3rd line 

3rd line options
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NICE Guideline 2015
T2DM

Metformin tolerable Metformin contraindicated or not tolerable

Metformin 

Second intensification
 Triple therapy 

Metformin + 

 DPP-4i + SU

 Pioglitazone + SU

 Pioglitazone/ SU + SGLT-2i

 Insulin based therapy

First intensification - Dual 

therapy 
Metformin + 

 DPP-4i

 Pioglitazone

 SU

 SGLT-2i

• DPP-4i/ Pioglitazone/ SU

• SGLT-2i instead of DPP-4i if SU or 

pioglitazone is not appropriate

 First intensification - Dual therapy

• DPP-4i + Pioglitazone

• DPP-4i + SU

• Pioglitazone + SU
 Second intensification

• Insulin based therapy
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Current Guidelines (AACE 2017Algorithm)

Endocrine Practice, 2013 March/April, 19(2)
TOT 20170718 6
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First-Line Therapy is Metformin with comprehensive life 

style(Including weight management and physical 

activity)

• If HbA1c is above target---proceed as below

Established ASCVD or CKD

ASCVD 

Dominate
CKD 

Dominate

NO

Without Established ASCVD 

or CKD

2019







Initial choice of therapy

A1C <1.5% over target 

Initiate healthy behavior interventions 

and start metformin if not at target in 3 

months 

OR 

Start metformin with healthy behavior 

interventions

A1C ≥ 1.5% over 

target 

Start metformin with healthy 

behavior interventions 

AND 

Consider second concurrent 

agent

2018 Diabetes Canada CPG – Chapter 13.  Pharmacologic Glycemic 
Management of Type 2 Diabetes 



CASE 1

B

• 45 male with newly diagnosed DM,school teacher

• RBS 240mg%,FBS 140mg%,

• HbA1c  7.4%

• BP  120/80mm Hg

• BMI 26

• Smoking (+),social drinker

• Management?

• Problem—1.Newly Diagnosed DM

2.Overweight

3.smoking

A. Theapeutic life style

B. TLY +Metformin 500 BD

C. Gliclazide 80 mg BD

D. Pioglitazone 30 mg od

E. Sitagliptin 50 mg bd

Choice?

Target?

Treatment start?

Which Medication?

What are you looking 

for ?

Investigations?



Management
 Stop smoking

 Reduce weight

 Metformin 500 mg BD

 Atovastatin 20mg od

 Therapeutic life style

 A1c   6,5 to 7%

 Looking for complications and comorbid conditions



What a Doctor should do for medical care of patient with 
DM?

• Diagnosis

• Screening

• Evaluation of diabetes complications-macro and microvascular

• Detection of comobidities

• Reducting the risk of microvascular complications

Glycemic control

• Reducting the risk of Macrovascular complications

smoking cessation

control of BP,Lipid,asprin

• Monitoring of complications

• Prevention of Diabetes

• DSME  (Diabetes self management education)



Principle

 Set the Target.

 Monitoring and prevention of complication

 Combination Treatment

 Multisectorial Treatment-glucose,lipid,BP

 Patient centred apporach

 Therapeutic inertia

 Drugs according to pathogenesis

 Self medical education

 Choosing drugs(avoid impact on weight,hypoglycemia and 
cardiovascular risk



Current Trends 

1. Early Combination Therapy

2. Multidirectional aggressive Treatment 

3. Good Glycemic Control

1. As low as possible 

2. As early as possible

3. As safe as possible

4. Target to treat Pathogenesis

1. Newer Drugs for newer pathogenesis
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Sources:

DCCT/EDIC Research Group. JAMA 2002;287:2563-2569

DCCT/EDIC Research Group. NEJM 2005;353:2643-2653

Diabetes Control and Complications Trial (DCCT) and Epidemiology of 
Diabetes Interventions and Complications (EDIC)

Intensive glycemic control in DM reduces long-term CV risk 
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Diabetes Mellitus (Type I):
Effect of Intensive Glycemic Control



OAD=oral antidiabetic agent.

Adapted from Del Prato S et al. Int J Clin Pract. 2005;59(11):1345–1355. Permission pending.

Published Conceptual Approach

Earlier and More Aggressive Intervention May
Improve Patients’ Chances of Reaching Goal

A
1
C

 G
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Mean A1C 

of patients 
Duration of Diabetes

OAD 

monotherapy

Diet and

exercise

OAD 

combination

OAD 

up-titration

OAD + 

multiple daily

insulin

injections

OAD + 

basal insulin

Conventional stepwise
treatment approach

Earlier and more aggressive 
intervention approach
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Logic for Combination therapy- Use least 

number of Agents that treat most number of 

mechanisms of hyperglycemia













Doctors
(Service Provider)

• Continuous Professional 
Development (Update 
Guideline)

• Good communication 

• Cost-containment strategy

• Referral in time

• No clinical inertia 

• Periodic HbA1c testing

• Periodic lipid testing

• Periodic creatinine 
testing

• ECG

• Trust

• Adherence 

• Satisfaction

• SafetyHealth outcome

• Glycaemic control

• Blood pressure control

• Lipid control

Process indication Patient



Target

• Target HbA1c  7%(6.5% if tolerated)-(Intensive control is better than 
conventional control

• individualized



Summary of glycemic recommendations 
for non-pregnant adults with diabetes

A1C <7.0% (53 mmol/mol)*

Pre-prandial capillary plasma glucose
80 –130 mg/dL*

(4.4 –7.2 mmol/L)

Peak postprandial capillary plasma 

glucose† <180 mg/dL* (10 mmol/L)

•

* More or less stringent glycemic goals may be appropriate for individual patients. Goals 
should be individualized based on duration of diabetes, age/life expectancy, comorbid 
conditions, known CVD or advanced microvascular complications, hypoglycemia 
unawareness, and individual patient considerations.
† Postprandial glucose may be targeted if A1C goals are not met despite reaching 
preprandial glucose goals. Postprandial glucose measurements should be made 1–2 h after 
the beginning of the meal, generally peak levels in patients with diabetes.



Effecacy of  anti-diabetic agent

0.5-1.01.5 1.5 1.0-1.5 0.5-1.0 0.5-1.4 ≥2.5

Sulfonylureas
Biguanides

(metformin) Glinides
DPP-IV

inhibitors
TZDs Insulin
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Efficacy as 

mono therapy

GLP-1

agonists

Significantly greater 

HbA1c reductions on 

insulin,SU and 

Metformin

Adapted from:

Nathan DM. N Engl J Med. 2007;356:437-40

Nathan et al. Diabetes Care. 2009;32:193-203

Inzucchi et al. Diabetes Care. 2015;38:140-149 

0.5-

1.0

SGLT-2 

inhibitors

less HbA1c reductions on 

GLP1,

DPP4Inhibitors and 

SGLT2 Inhibitors



Initial Choice of Therapy Depends 

on Glycemia         ( ADA 2018)

MONOTHERAPY DUAL 
THERAPY

COMBINATION 
INJECTABLE THERAPY

A1c  ≥ 10%
BG ≥ 300 mg/dl
Markedly 
symptomatic
FBS >200

A1c  ≥ 9%
FBS 150-200
RBS 250-350

A1c  < 
9%
FBS <150
RBS<250



Uncontrol DM

• 54 male ,On Metformin 1 G BD+Glicalzide MR 120 mg 
od+sitagliptin 100mg OD ,HbA1c 9.5%

What is next STEP?  Check

 Drug Compliance

 Diet

 Stress

 Diabetogenic drugs –Steroid,indigenous medicine

Basal insulin or GLP 

1







High income countries Prefer 

Newer Agents with proven CV benefits

Low & Middle income countries 

prefer on 

Conventional Therapies

Global Guidelines prefer on

Conventional Therapies

Diabetes divide the world in TWO

Metformin is 1st line recommendation in 

every guidelines across the world

Different Guidelines : different 

recommendation



Types of Oral Anti-Diabetes Agents (Available in Myanmar)
1. Biguanides (Metformin, Metformin SR)

2. Sulphonylureas (SU) (Gliclazide, Gliclazide MR, Glimepride, Glipizide)

3. Thiazolidinediones (TZDs) (Pioglitazone)

4. Dipeptidyl Peptidase-4 (DPP-4) Inhibitors (Sitagliptin, Linagliptin, Vildagliptin)

5. Sodium-glucose Co-transporter 2 (SGLT-2) Inhibitors (Canagliflozin is available 

now,Empagliflozin will be available soon)

6. α-Glucosidase Inhibitors (AGIs) (Acarbose, Voglibose)

7. Meglitinides (Repaglinide)

8. Quick-release dopamine receptor agonist bromocriptine mesylate (Dibor)



Maximum Daily Dose for OHAs
OHAs Maximum daily dose

Metformin 3 g

Gliclazide 320 mg

Glimepiride 6-8 mg

Glipizide 20 mg

Glibenclamide 15 mg

Acarbose 600 mg

Pioglitazone 45 mg

Rosiglitazone 8 mg

Novonorm 4 mg/meal, 16 mg/day
37



Why Metformin?

• Pros cons

 weight neutral GI SE:N,V,D

 safe(long record ) Can’t use in severe 
renal

 reduce insulin resistance cardiac and liver failure

 cardiovascular safe

 lipid neutral and reduce LDL

 can reduce cancer

 cheap

 durable

 widely available







Why Sulfonylureas?

Pros Cons

Strong Efficacy (↓ HbA1c-1.5%) Hypoglycemia

Prompt HbA1c reduction Weight Gain 

Effective Symptom Control CV Safety 

Cardiovascular Safe Beta Cell Fatigue

Cheap Need to use in early treatment

Time-Tested Drugs

Long Term Evidence

Easily & Widely available

Can be use in Renal, heart failure

• Most of the guidelines Endorse as in 1st and 2nd-line therapy except AACE

• At least 25% of patients with type 2 diabetes are using sulfonylureas 



Sulfonylureas: How to Choose?

• Cardiac patients: Glimepiride/GLICLAZIDE

• Elderly patients: Glimepiride/GLICLAZIDE

• Economy: Glibenclamide

• Mild renal  insufficiency: Glimepiride

• Severe Renal :  Gliclazide and glipizide

• Require high potency: Glibenclamide

• Relatively younger patients: Glibenclamide





SGLT2 inhibitors

Pros Cons

• No Hypoglycemia

• Weight loss

• Benefits in ASCVD and also HF

• Benefits in Progression of DKD

 FDA black box : Risk of amputation (Canaglipflozin)

 Intermediate efficacy

 High Cost

 Risk of Bone Fractures (Canaglipflozin)

 DKA risk (all agents, Reae in T2DM)

 Genitourinary infections

 Risk of volume depletion (Hypotension)

 Increase LDL cholesterol

Contraindicated in 

eGFR < 60 – Dapagliflozin 

eGFR < 45 – Canagliflozin

eGFR < 30 – Dapagliflozin, Empagliflozin



• This class of drugs selectively inhibits SGLT2, a 
transporter in the proximal tubule, thus reducing glucose 
reabsorption leading to an increase in urinary glucose excretion. 

• It reduces A1c by 0.2% to 0.8%. 

• This is accompanied by 

• weight loss (2.5 to 3.0 kg)

• modest blood pressure reduction 

• lower risk of hypoglycaemia. 

4
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Patient centred

apporach



Metformin or Gliclazide

Not well controlled

Metformin + Gliclazide

Not well controlled

Metformin + Gliclazide + Pioglitazone

Or

Metformin + Gliclazide + Sitagliptin

Not well controlled

Oral triple therapy + Basal insulin

Treatment Algorithm

46
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Which Drugs ?Old or New?

Metformin
SU
PIOGLITAZONE
INSULIN

DPP4 inhibitors
GLP1
SGLT2 inhibitors
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Different types of patient with Different 

NEEDs

Target HbA1c  8

Avoid hypoglycemia,

Polypharmacy

Co mobidity

Diabetes in Elderly
Diabetes in young

Target HbA1c  6.5

Avoid hypoglycemia,

Adherence to drugs

lifestyle

Diabetes Nephropathy

Target HbA1c  7

Avoid hypoglycemia,

Anaemia

Diabetes & obesity

Target HbA1c  7
Choose drug to 

reduce
body weight,
Co mobidity

Uncontrolled 
Diabetes  

Target HbA1c  6.5--7
Choose efficient drug 

to reduce A1c 

Poor Diabetes  

Target HbA1c  7
Choose  drug with low cost 

to reduce A1c
Minimal care



Cardiovascular disease and diabetes

Bell DSH. Diabetes Care. 2003;26:2433-41.

Centers for Disease Control (CDC). www.cdc.gov.T2DM = type 2 diabetes mellitus

Cardiovascular 

complications 

of T2DM

~65% of deaths are                                               

due to CV disease

Coronary heart 

disease deaths

2- to 4-fold

Stroke risk

2- to 4-fold

Heart failure 

2- to 5-fold







THERAPEUTIC LIFESTYLE 

GOOD GLYCEMIC CONTROL

TREATMENT OF HYPERTENSION

REDUCTIONS OF LIPIDS

SMOKING CESSATION

OBESITY REDUCTION

ASPIRIN 

How to prevent CVD in DM





Strategy   Complication
Reduction of 
Complication

Blood glucose control ▪ Heart attack  37%1

Blood pressure control

▪ Cardiovascular disease

▪ Heart failure

▪ Stroke

▪ Diabetes-related deaths

 51%2

 56%3

 44%3

 32%3

Lipid control

▪ Coronary heart disease mortality

▪ Major coronary heart disease event

▪ Any atherosclerotic event

▪ Cerebrovascular disease event

35%4

55%5

37%5

53%4

Treating the ABCs Reduces 

Diabetic Complications

1 UKPDS Study Group (UKPDS 33). Lancet. 1998;352:837-853.
2 Hansson L, et al. Lancet. 1998;351:1755-1762.
3 UKPDS Study Group (UKPDS 38). BMJ. 1998;317:703-713.
4 Grover SA, et al. Circulation. 2000;102:722-727.
5 Pyŏrälä K, et al. Diabetes Care. 1997;20:614-620.
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ADA 2017 Guidelines

A1C : < 7.0% (53 mmol/mol)

More or less stringent glycemic goals may be appropriate for individual patients. Goals should 

be individualized based on duration of diabetes, age/life expectancy, comorbid conditions, 

known CVD or advanced microvascular complications, hypoglycemia unawareness, and 

individual patient considerations.

AMERICAN DIABETES ASSOCIATION, STANDARDS OF MEDICAL CARE IN DIABETES—2017

January 2017 Volume 40, Supplement 1

Blood pressure : < 140/90 mm HG
Lower systolic and diastolic blood pressure targets, such as 130/80 mmHg,

may be appropriate for individuals at high risk of cardiovascular disease, if they

can be achieved without undue treatment burden.



Aggressive medical therapy in diabetes-ADD

Adapted from Beckman JA et al. JAMA. 2002;287:2570-81. 

Atherosclerosis,

CV Outcomes,

CV Risk Factors,

Mortality 

Statins

Fibric acid derivatives

Colsevalam
PCSK-9 Inh

ACE inhibitors

ARBs

β-blockers

CCBs

Diuretics

ASA

Clopidogrel

Ticlopidine

Dyslipidemia

Hypertension

Platelet activation

and aggregation

SGLT-2 Inh.
Bromocriptine QR

Pioglitazone

Incretins,

Metformin

Ranolazine

Hyperglycemia/

Insulin resistance



Age Risk Factors Statin Intensity*

<40 years

None None

ASCVD risk factor(s) Moderate or high

ASCVD High

40–75 years

None Moderate

ASCVD risk factors High

ACS & LDL ≥50 or in patients with history of ASCVD who 

can’t tolerate high dose statin
Moderate + ezetimibe

>75 years

None Moderate

ASCVD risk factors Moderate or high

ASCVD High

ACS & LDL ≥50 or in patients with history of ASCVD who 

can’t tolerate high dose statin
Moderate + ezetimibe

Recommendations for Statin Treatment in People with Diabetes

American Diabetes Association Standards of Medical Care in Diabetes. 

Cardiovascular disease and risk management. Diabetes Care 2017; 40 (Suppl. 1): S75-S87



Pleiotropic effects of statins

Liao JK. Am J Cardiol. 2005;96(suppl 1):24F-33F.MMPs = matrix metalloproteinases

 Platelet activation

 Coagulation

 Endothelial 

progenitor cells

 Effects on collagen
 MMPs

AT1 receptor
 VSMC proliferation

 Endothelin

 Macrophages
 Inflammation
 Immunomodulation

 Endothelial function

 Reactive oxygen 

species

 NO bioactivity
Statins



Time course of Statin 

effects

* Time course established
Days Years

LDL-C 
lowered*

Inflammatio
n

reduced

Vulnerable
plaques

stabilized
Endothelial

function
restored

Ischemic
episodes
reduced

Cardiac events
reduced*



Recommendations: Antiplatelet Agents (3)

• Use aspirin therapy (75–162 mg/day) as 

secondary prevention in those with diabetes and 

history of ASCVD. A

• For patients w/ ASCVD & aspirin allergy, 

clopidogrel (75 mg/day) should be used. B

• Dual antiplatelet therapy is reasonable for up to 

a year after an acute coronary syndrome. B

American Diabetes Association Standards of Medical Care in Diabetes. 

Cardiovascular disease and risk management. Diabetes Care 2017; 40 (Suppl. 1): S75-S87



Recommendations: Antiplatelet Agents (2)

• Aspirin is not recommended for ASCVD prevention for 

adults with DM at low ASCVD risk, since potential 

adverse effects from bleeding likely offset potential 

benefits. C

– Low risk: such as in men or women with diabetes aged <50 

years with no major additional ASCVD risk factors)

• In patients with diabetes <50 years of age with multiple 

other risk factors (e.g., 10-year risk 5–10%), clinical 

judgment is required. E

American Diabetes Association Standards of Medical Care in Diabetes. 

Cardiovascular disease and risk management. Diabetes Care 2017; 40 (Suppl. 1): S75-S87



Recommendations: Smoking Cessation

ADA. VI. Prevention, Management of Complications. Diabetes Care 2011;34(suppl 1):S32.

*If not contraindicated.

• Advise all patients not to smoke (A)

• Include smoking cessation 
counseling and other forms 
of treatment as a routine 
component of diabetes care (B)



21st century

Mona Lisa

Treat obesity for health benefits 



Do not forget Hidden issue in DM

 Nonalcoholic Fatty Liver Disease

 Vaccination(Influenza,Pneumococcal ,Hepatitis B vaccine(<60)

• Fractures(Age-specific hip fracture risk is significantly increased)

• Hearing Impairment(both in high frequency and low/midfrequency 
ranges, is more common in DM)

• HIV

• Low Testosterone in Men

• Anxiety Disorders

• Depression

75



• Obstructive Sleep Apnea(The prevalence may be as high as 23%)

• Periodontal Disease(Current evidence suggests that periodontal

disease adversely affects diabetes outcomes)

 Psychosocial/Emotional Disorders

 Disordered Eating Behavior

 Serious Mental Illness

• Cancer(increased risk of cancers of the liver, pancreas,endometrium, 
colon/rectum, breast,and bladder)



Diabetes And Glycemic Control: A Rational Approach

 A = Advice – Diet, Exercise, Stop smoking

 B = BP – 130/80 mm Hg

 C = Cholesterol – LDL 70 mg/dl

 D = Diabetes – FBG, PP BG, HbA1c

 E = Eye checkup regularly

 F = Foot examination daily

 G = Guardian Drugs – Aspirin, Statin, ACE-I



What is Next after Metformin
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