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Adult population 49,435,800

Diabetes cases 4,175,550

Undiagnosed diabetes 2,223,480

Diabetes national prevalence 8.45%

Diabetes related deaths 84,347.71

Mean diabetes-related expenditure per 

person with diabetes (USD)

285.43
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Unique ñAsian Phenotypeò of Diabetes

ÅChinese people develop 

T2D at lower BMI (23.7 

kg/m2) compared with > 27 

kg/m2 in Caucasian

Å Increase risk of T2D at 

lower BMI was partly 

attributed to the tendency of 

visceral adiposity in east 

Asian populations which 

have the largest 

accumulation of visceral fat

Ma R, et al. Diabetes in China. Lancet Diabetes Endocrinol, published online Sep 2014.
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Trends of DM complications

Data from National Health Interview Survey, the National Hospital 

Discharge Survey, the U.S. Renal Data System, and the U.S. 

National Vital Statistics System

Funded by Center of Disease Control and Prevention
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Trends of DM complications: 1990 Ą 2010

Rates of Complications

ÅMI -67.8%

ÅStroke -52.7%

ÅAmputation -51.4%

ÅESRD -28.3%

Rates of diabetes-related complications have declined 

substantially in the past two decades, 

but a large burden of disease persists because of the 

continued increase in the prevalence of diabetes
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ÿÛóìèóÚÅ¬îãą ÿÜæöćãÚăÜÉóÂĂÚîÕöÖ

ÿÛóìèóÚÿÜæöćãÚÉóÂāäÅØöćÿÂõÕÅèóâßõÂóäÿäøĈîäòÈâóÿÜĆÚÂóäÕúĀæĂÚÿËõÈÜîÈÂòÚāäÅĀØäÂÌîÚ : 

ñLiving with diabetesò
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Diabetic

Retinopathy

Leading cause

of blindness

in adults1,2

Diabetic

Nephropathy
Leading cause of 

endstage renal

disease3,4

Cardiovascular

Disease

Stroke

2- to 4-fold increase in 

CV mortality and stroke5

Diabetic

Neuropathy

Leading cause of
non-traumatic 

lower extremity 

amputations7,8

8/10 individuals with 
diabetes die from CV 

events6

Diabetes is a lifelong condition 

associated with serious complications

1. UKPDS Group. Diabetes Res 1990;13(1):1ï11. 2. Fong DS et al. Diabetes Care 2003;26(Suppl 1):S99ïS102. 3. HDS. J Hypertens 1993;11(3):309ï317. 

4. Molitch ME et al. Diabetes Care 2003;26(Suppl 1):S94ïS98. 5. Kannel WB et al. Am Heart J 1990;120:672ï676.  6. Gray RP et al. In Textbook of 

Diabetes 2nd Edition, 1997. 7. Kingôs Fund. London: British Diabetic Association, 1996. 8. Mayfield JA et al. Diabetes Care 2003;26(Suppl 1):S78ïS79
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UKPDS 35: Significant Risk Reduction for T2DM 

Complications with Each 1% Reduction in Mean HbA1c

Risk Reduction with 1% Decline in Updated HbA1c

Micro-
vascular
disease

PVD MI Stroke CHF Cataract
extraction

Death
related to
diabetes

P <0.0001P <0.0001 P=0.035 P=0.021 P <0.0001

37% 43%

14% 12% 16% 19% 21%

CHF=congestive heart failure; HbA1c=hemoglobin A1c; PVD=peripheral vascular disease; MI=myocardial infarction; T2DM=type 2 diabetes mellitus

Adapted from Stratton IM, et al. BMJ. 2000; 321: 405ï412.

N=3642
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Is lower the better ? 

Lancet 2010; 375: 481-89.

òJ-shaped A1có

Metformin and SU Insulin-based regimens

Real-world Practice

No Each diabetic people is not the same
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ñIndividualized therapyò
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Acheiving early glycemic control 

may generate a good legacy effect

HbA1c=haemoglobin A1c.

Diabetes Trials Unit. UKPDS Post Trial Monitoring. UKPDS 80 Slide Set. Available at: http://www.dtu.ox.ac.uk/index.php?maindoc=/ukpds/. Accessed 12 September, 2008; Holman RR, et al. N Engl J Med. 2008; 

359: 1577ï1589; UKPDS 33. Lancet. 1998; 352: 837ï853.

M
e
d
ia

n
 H

b
A

1
c
 (

%
)

0
6

7

8

9

UKPDS 1998

Conventional
Metformin

Holman et al 2008

Legacy effect

1997

Difference in HbA1c was lost after first 

year but patients in the initial intensive arm 

still had lower incidence of any complication:

Å24% reduction in microvascular complications

Å15% reduction in MI

Å13% reduction in all-cause mortality

2007
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Reaching target in late stages of the disease 

does not reduce vascular complications

P=0.14.

Primary outcome: first occurrence of a major cardiovascular event (a composite of myocardial infarction, stroke,

death from cardiovascular causes, congestive heart failure, surgery for vascular disease, inoperable coronary

disease, and amputation for ischaemic gangrene).

Duckworth W, et al. N Engl J Med. 2009; 360: 129ï139. 
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HbA1c=haemoglobin A1c; T2DM=type 2 diabetes mellitus.

Adapted from Del Prato S. Diabetologia. 2009; 52: 1219ï1226.

Good or bad legacy effect of glycemic control

ÅHypothetical representation of the natural history of diabetic patients in the VADT study: initial 

poor glycemic control increases risk of complications later in disease course
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Diabetes: the earlier, the better
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An Inconvenient Truth about diabetes

Early disease : 

more intensive, 

prolong benefit 

(UKPDS:legacy effect) Advanced disease : 

no evidence-based benefit 

of tight glycemic control

(ACCORD, VADT)

Doctor

- less time spending

- clinical inertia

Patient

- denial

- look for alternatives

Evidences of benefit

Doctor-patient attention

Doctor

- more time spending

- more drug adjustment

- refer to specialist

Patient

- more participate
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Glycemic target must be individualized

Glucose 

control

Healthy ADA/

EASD

AACE Thai

HbA1c 
* (%) <6.0 <7.0 ¢6.5 <6.5

Mean FPG 

mg/dL

<100 70ï130 <110 70-110 

Mean PPG 

mg/dL

<140a <180a <140a <180 

ñIndividualizedò
No one CPG fit for all
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http://www.dtu.ox.ac.uk/index.php?maindoc=/ukpds/
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äñãñÃîÈāäÅÿÛóìèóÚ

äñãñÂæóÈ

ÿäõćâßÛä¬îÈäîãìæîÕÿæøîÕÿëøćîâÖóâä¬óÈÂóã

âöăÃ¬ÃóèäòćèîîÂâóĂÚÜòëëóèñ

äñãñØóã

ÿÂõÕāäÅĀØäÂÌîÚÖ¬óÈąÃ÷ĈÚ

ÿÂõÕÅèóâßõÂóäØùßßæáóß

äñãñĀäÂ

ÚČĈóÖóæëúÈÿæĆÂÚîãÉóÂÂóäÖäèÉÿæøîÕ

ëÛóãÕöăâ¬âöîóÂóäÝõÕÜÂÖõ
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őƁƔŪōŪŝFPG

ÈÕîóìóä 8ËòćèāâÈ

> 126 mg/dl ÖäèÉÌČĈóÿßøćîãøÚãòÚ

őƁƔŪōŪŝOGTT

ìæòÈÂæøÚÂæúāÅë75 Âäòâ

> 200 mg/dl ÖäèÉÌČĈóÿßøćîãøÚãòÚ

ŢŰżřŴŀŪŨőƁƔŪōŪŝRPG

ĂÚÝúâöîóÂóäËòÕÿÉÚ

> 200 mg/dl

A1C

ãîâäòÛĂÚÖ¬óÈÜäñÿØé

> 6.5% ÖäèÉÌČĈóÿßøćîãøÚãòÚ

ADA standard of care 

2015

ADA Standards of Medical Care in Diabetes 2015. Diabetes Care, (38) suppl 1.
22

Summary of revisions

ÅDivided into 14 sections

ÅBMI cut point for screening in Asian is 23 kg/m2

ÅLimit amount of sedentary < 90 min spent sitting

Åe-cigarettes are not supported as an alternatives

Å Immunization regarding CDC (PCV13, PPSV23)

-Annually influenza vaccine

-HBV to all

-PPSV23 to all, unless age > 65

Å if not previously vaccinated, use PCV13, then PPSV23 6-12 months after

Å If previously vaccinated with PPSV23, should F/U > 12 months with PCV13

ADA Standards of Medical Care in Diabetes 2015. Diabetes Care, (38) suppl 1.

23

Summary of revisions

ÅPremeal BG targets change to 80-130 mg/dL

ÅCGM and update management algorithm 

ÅTarget BP < 140/90 mmHg

ÅRecommendations for statin by risk status > LDL level 

ÅAll patient with insensate foot, deformities, or history of 

foot ulcers have their feet examined at every visit

ÅTarget A1C < 7.5% for all pediatric age-group

ÅAdd management of diabetes during pregnancy

ADA Standards of Medical Care in Diabetes 2015. Diabetes Care, (38) suppl 1.
24

ñ6ò Foundations of care

Education : DSME / DSMS

Nutrition : MNT

Physical activity : >150 min/wk moderate & <90 min 
sedentary

Smoking cessation : counseling, not recommend e-
cigarettes

Psychosocial care : including QoL, resources

Immunization : Influenza, PPSV23, PCV13, HBV
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ADA Standards of Medical Care in Diabetes 2015. Diabetes Care, (38) suppl 1.
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ADA 2015: standards of medical care in diabetes

ñIndividualized therapyò

More stringent

Achieve without 

hypoglycemia

Short duration

Long life expectancy

No significant CVD

Less stringent

ÅHistory of severe 

hypoglycemia

Ålimited life expectancy

Åadvanced microvascular

or macrovascular

complications

Åextensive comorbid

complications

Ålongstanding DM which 

difficult to attain despite 

therapies including insulin 

Reasonable 

goals for 

mostly adults

American Diabetes Association. Diabetes Care 2015;38(Suppl 1)

A1C < 6.5% A1C < 7% A1C < 8%

[C]

[B]

[B]

27 28

29ĀÚèØóÈÿèËÜÐõÛòÖõëČóìäòÛāäÅÿÛóìèóÚß.é. 2557 30

ĀÚèØóÈÿèËÜÐõÛòÖõëČóìäòÛāäÅÿÛóìèóÚß.é. 2557
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A1C : < 7% (individualized)

BP : < 140/90 mmHg

Cholesterol : age and CV risk factors

ADA Standards of Medical Care in Diabetes 2015. Diabetes Care, (38) suppl 1.
32

Glycaemic control is poor and has not 

improved ïunlike other risk factors

NHANES = National Health and Nutritional Examination Survey (USA)

Adapted from Saydah SH et al. JAMA 2004;  291: 335ï342.
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HbA1c

< 7.0%

Blood pressure 

< 130/80 mmHg

Total cholesterol 

< 200 mg/dl

p = 0.10 p < 0.001 p = 0.11
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Why is glycemic control difficult to achieve?

Å Lack of awareness for tight glycemic control 

Å Progressive nature of b-cell failure with longer 

duration of diabetes

Å Limited efficacy of oral agents

Å Fear of adverse effects from insulin, especially 

hypoglycemia and weight gain

Å Limited resources and support system

34

35 36
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Emotion

Eating

Exercise

Drugs

DM

ãó

îóäâÔ°îîÂÂČóæòÈÂóã

îóìóä
îã= 3î+1ã
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ÉòÂêùĀßØã°
îóãùäĀßØã°ăÖ
îóãùäĀßØã°ÜäñëóØ

ÂóäÕúĀæÿÛóìèóÚÖîÈØČóä¬èâÂòÚÿÜĆÚØöâ

ÚòÂÂČóìÚÕîóìóä

ÝúÜ¬èã

ĀßØã°

éòæãĀßØã°
ÝúÿËöćãèËóÎÂóäÕúĀæÿØó

ÝúÿËöćãèËóÎÂóä
îîÂÂČóæòÈÂóã

âöÝúÜ¬èãÿÜĆÚéúÚã°ÂæóÈ

ßãóÛóæ

èõØãóÂäÿÛóìèóÚ
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Case 

Female 50 years with type 2 diabetes for 4 years

BW 63 kg, good protective senses both feet, no DR

¶Metformin (500) 2x2 pc and Glipizide (5) 1-0-1/2 ac

A1C 7.9%, FBS 180 mg/dL, MAU = 26 mg/g

What is the optimal  target of A1C in this case ?

A. Less than 6.5%

B. Less than 7%

C. 7-8%

ÁNo other co-morbidities, no advanced diseases

ÁAdditional history : frequent minor hypoglycemia

no severe hypoglycemia

40

ADA 2015: standards of medical care in diabetes

ñIndividualized therapyò

More stringent

Achieve without 

hypoglycemia

Short duration

Long life expectancy

No significant CVD

Less stringent

ÅHistory of severe 

hypoglycemia

Ålimited life expectancy

Åadvanced microvascular

or macrovascular

complications

Åextensive comorbid

complications

Ålongstanding DM which 

difficult to attain despite 

therapies including insulin 

Reasonable 

goals for 

mostly adults

American Diabetes Association. Diabetes Care 2015;38(Suppl 1)

A1C < 6.5% A1C < 7% A1C < 8%

[C]

[B]

[B]

41 42

Case 

What is the appropriate management ?

A. Increase metformin

B. Increase glipizide

C. Switch therapies

D. Add third agents

Female 50 years

Type 2 diabetes for 4 years

BW 63 kg, good protective senses both feet, no DR

¶Metformin (500) 2x2 pc and Glipizide (5) 1-0-1/2 ac

A1C 7.9%, FBS 180 mg/dL, MAU = 26 mg/g




