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2010 2030 INCREASE
REGION Millions Millions o

Africa 12.] 239 88%
Middle East and Narth Africa 26.6 51.7 4%
South-East Asia 58.7 101.0 72%
South and Central America 18.0 296 65%
Western Pacific 76.7 1128 47%
Europe 55.2 66.2 208

World 284.6 438.4 5404
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NHES III in 2003-2004
NHES IV in 2008-2009
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National Health Examination Survey IV (2008-2009)
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Male Female Total
Data provided by Wichai Aekplakorn
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National Health Examination Survey IV (2008-2009)
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M 2552 |
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Data provided by Wichai Aekplakorn
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71 NHES IV

O male
0 female [

a -
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0 T T

15-29 30-44

45-59 60-69 70-79

Age Group (Year)

80+

T otal

=77 NHES 1l

O male
0 female (|

o B

15-29 30-44

Data provided by Wichai Aekplakorn

45-59 60-69 70-79

Age Group (Year)

80+

T otal
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NHES IIT NHES IV
szarnsngdirsia = 39,290 au iszansnadisia = 20,286 au
szansang >15 = 46.07 ahuau szansangy >15 = 50.07 ahuau
6.9% 6.9%
3.2 duau 3.5 auau

anugnvealsanuluauIngey o Taiuh

B nswndlunnvanu / gilunvnunrua
ennfinuguszauinmaliasalaesni oco un/Ma
INIIUANTUMITDEINIHUA




ANUANAIDIUAINY IFG Hazisatu1idu
Tudszaiinsinaaiaauna 15 tdauld

%

60 |

50

40

30

20

10

NHES IV (2008-09)
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E Abd Obese
Males = A |
0 DM
15-29 30-44 45-59 60-69 70-79 80+
E Abd Obese
Females mIFG
0 DV
15-29 30-44 45-59 60-69 70-79 80+
Age Group (Year)

Wichai Aekplakorn, the NHES IV Study Group
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34.6

30
25
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35 -
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NHES 11991

NHES I1 1997 InterASIA 2000 NHES I11I 2004 NHES IV 2009

Data provided by Wichai Aekplakorn pakasit
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Type 2 Diabetes Proposed Pathogenesis

Genetic Predisposition Environment
Multiple genetic defects Obesity

~
¥ ~ '
~a : . o
Peripheral tissue insulin

Primary beta-cell defect ;
resistance

Deranged insulin secretion *_"" Inadequate glucose utilization

\ /

HYPERGLYCERMIA

\

Beta-cell exhaustion

¥

TYPE Il DIABETES

ic) 2007, Michael A. Kahn, DDS/ALynn W. Solomon, DDS



Carbohvydrate
intake

BLOOD GLUCOSE

Increased hepatic
glucose production
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Decreased penphemal
glucose uptake

Decreased insulin
secretion
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Type 1 diabetes

Hyperglycaemia Microvascular
Hypertension «———»  complications
»| Dyslipidaemia o Macrovascular
complications
Diagnosis .
0 10-20
Type 2 diabetes :
. Microvascular
Hyperglycaemia complications

Hypertension ><
»

- . Macrovascular
e complications
Insulin
resistance
Diagnnsis .
0 Time after onset (years) 10-20



Parameters Optimum | New Optimum
Glycemia
FPG (mg/dl) 80-120 70-110
2 h PPG (mg/dl) 80-160 <140
- HbA1c(%) <7.0 <6.5* | *~7% for elderly
oMMy Llpld (mgldl) DM+CHD
. Nogea Triglyceride <150 <150
WUIBILIEDIU | Cholesterol <200 <170 | ** <70 mg/di
WA, 2543 LDL-Cholesterol <100 <100** | for DM+CHD
s | HDL-Cholesterol >45 M >40, F >50
Blood Pressure (mmHg)
Systolic <130 <130
Diastolic <85 <80
wuavaaglHin Body weight
ﬁ%m@@%%ﬂg@% BMI (kg/m?2) 20-25 18.5-22.9
" i ~ | Smoking none none
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A survey study on diabetes management
and complication status in Asian countries

1st 1997
2rd 1998
3rd 2001

4th 2003

5th 2008

" Countries :

"¢~ "Bangladesh

China Philippines
India Singapore
Indonesia Sri Lanka
Korea LEIET
Malaysia Thailand
Vietnam

<+ Diabetes Association of each country
“* Novo Nordisk (Asia Pacific Center)

<+ Bio-Rad Company
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Nakornrachsima
Chaiyapum

ChiangMai Jbon Rachthani
Lumpang Khon Kaen
Phisnuloke Nakornrachsima

Kalasin

Ratchburi [ - Udon Thani

Petchburi

Ratchburi

Songkla
Nakornpathom

Patalung

Songkla

Year 1998 2001 2003 Phuket

Nakorn Srithamrat

n 23S 1078 2936 Surat Thani

Age 59.3+11.7 58.2+11.3 59.8+11.6 §
Dura 9.9+6.7 6.2+4.0 10.2+7.1
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EYE Proteinuria Microalb Creatinine
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FPG HbA1c % Patients
Year Meanx+SD Mean +SD HbA, <7
1998 158 + 99 8.6 1.9 20.0
2001 149 + 49 8.6 1.9 19.6
2003 153 + 56 79+1.8 34.1

Diabetes Care Data Collection Project 1998, 2001 & 2003
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Mean + SD BMI

Year

249 1+ 4.1

1998
2001

244+ 4.1

25.51+4.1

2003
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Stroke £ NN 2003
= | 2001

1998

Foot(U/Amp)

LA T IIIONY

Neuro

DN(Cr>2)

DN(Prot)

DR

0 5 10 15 20 25 30 35 40 7o

Diabetes Care Data Collection Project 1998, 2001 & 2003 pakasit



ileysinnie Tuaii/r£1820134371

e LALLNUAYIOUMSIAULLNYININY:

A5z naINadafALLINIU
(Diabetic Retinopathy)

o WulaaAuluniauBnMIULLIUNU:

-nansyan (Cataract)
-A2#A1U (Glaucoma)

pakasit
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* Fundoscopic Examination

- Direct Ophthalmoscopic
- Digital Camera

pakasit



aailszaruar16nilnaa1ntL11i3114 (DR)

Tupiteniniinuaiinin 2

Tasvn1sasnsidaunilratunnu il 2546 Iuu 6,707 s1a

Sas1wu DR = 31.4%
. ans1iwu NPDR = 22.0%
NYNUNIaLUSTIIN ans 1 nu PDR = 9.4%

a1 (DR) &uiusAu o aasnnua1uanlann DR = 1.5%
- angaavnile 30

- szaznarmduwninu 25

- anudiutatindalnda /\ .
- szfiuineanaluldan 20 / ~—

- AR dutaadzal 15 -

- 5EAUAALAdLNA5AA 0

- szaiu'lasnateia‘lsq

- sTAUAALAUU

- STAUAAUAU !

<5 5-9.9 10-14.9 15-19.9 >=20
a o =
zarzatniduwnmnu (i)

J Med Assoc Thai 2006; 89 (Suppl.1): S27 pakasit




A1ssnENLariavAunIsgaLda
ANsUavYLiUAIINAAUSTI NN LUNG

Secondary Tertiary Tertiary No

Prevention Prevention Prevention Replacement
e {lavAunIs e flavAulutvisaa e ilavAululu
Wasaalsa W\BAAIMIAAAIN N5V
¥ 12128 &) UNNAU AAIMNUUA
waau wdas o flagAubiliinns  ddN9IanIN
ADINN Vi Naasla (enuan)
\@auav

AILAULINANA + ALAUANMNAULALTA + AruaNlaldY + awias

pakasit
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Bowman’'s
capsule

|
Glomerulus FADAM.
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NORMAL MICROALBUMINURIA MACRO- NEPHROTIC
ALBUMINURIA  SYNDROME
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AT MICROALBUMINURIA

-
o wwevosssay

NORMAL
RANGE

MICROALBUMINURIA

24-HOUR SAMPLE

mg/da
30 300 (mg/day)

MORNING SAMPLE

EXCRETION
(ng/dl)
20 200 ug/di
URINE ALBUMIN :
CREATININE RATIO
(mg/g)
30 300

pakasit



sma it tfasanu
MICROALBUMINURIA siiluneanstn

® Short-term hyperglycemia
Exercise

Marked hypertension
Heart failure

Urinary tract infection
Acute febrile ilinesses

pakasit



rsaiuisaas Diabetic Nephropathy

Clinical

Serum creatinine

Protein 1 : | s
excretion microalbui overt proteinuria




NNALEUSNIVAR N U
Diabetic Nephropathy

NORMAL

RANGE MICROALBUMINURIA

Normal No symptom

« No « May have elevation
of blood pressure

symptom /ot hypertensive)

MACRO-
ALBUMINURIA

NEPHROTIC
SYNDROME

No symptom Symptomatic
* Usually « Edema

have « Usuall
elevation of phave /

blood elevation of
pressure blood

pressure

paasit




saiusauay Diabetic Nephropathy

Normal UAE P

Microalbuminuria pws \‘33%

Microalbuminuria P ESRD type 2 DM

. . 0
Proteinuria ﬂso &

ESRD R cEslY




11iuunsnadaun le tueileniniiuziiani 2

Tasvn1sansidaunilatunnu il 2546 Iuu 6,707 s1a

Prevalence of DN =42.9%
Microalbuminuria = 19.7%

o Overt proteinuria =23.2%
wnvinuunsndaunie 7.7% with renal insufficiency

(DN) siunWusiu o 0.5% with ESRD
- A 25

- angaavnile

- szaznantidulniniau 20
- ANUAUTANG

- szAaUUIaNATULRAG

I o %
- ALV ATCAU 10
- 5ZAUMALASLMNATAAR

- seau'lasnataialse

- ANSPULUS 0 . . .

- m*mrmﬁaaﬂsza'mm Microalb macroprot CKD ESRD
szazaffuwnunu (i)

J Med Assoc Thai 2006; 89 (Suppl.1): S37



AsidavAaunazsnn1salaanatuiniInu

NORMAL

RANGE MICROALBUMINURIA ISR & o r e
Secondary Tertiary Tertiary ANALNU
Prevention Prevention Prevention 1o
- {lavAunns o flavAubilvisaa o dasAuliti * Wanidan
IARSALTSA Tanuavlingnaiu ANSYNUUN e ilananule
122113 1UNN2AY 223916 1uA
wauwdas o {gedulitvinis AU550N TN
ADV 16 ﬁjuﬁ'\ﬁmaa‘lm
L1Hauav

AIUANUNNNA + AruAUANNAUIATa + Aaruaulatiu
+ aruquilsunatidsauluaniins + enmiunuaa’le
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A1C uazarudavnanistinisaunsnaauanatuIKIU
Tugihamunvuaiian 1 (Amsé@n DCCT Tudnsgaiuann)

207  A1C Wiaauns@nun - AWM
15{ AJULANNIN = 7% / Wi
w 134 AauluINIn = 9% - ssuulssam

&

11 - Sy ludaanas
9- L)Y

" A

ANMTLITUNNS

6 7 8 9 10 11 12
A1C (%)

DCCT, Diabetes Control and Complications Trial.

1. Adapted from Skyler JS. Endocrinol Metab Clin North Am. 1996; 25: 243-254.
2. DCCT. N Engl J Med. 1993; 329: 977-986.
3. DCCT. Diabetes. 1995; 44: 968-983.



a [

ANSAIUAMLLNKIUNATINTIARTsALNsSAdauLaLa

ARASIAATRILTALNSNTDU DCCT"? Ohkubo?® UKPDS*
ﬁLﬁﬂmmmmm (A1C ﬁﬁi'm) (9% —7%) (9%—>7%) (8% —7%)

LMW -63% -69% -21%
WU b -54% -70% -34%
dangilszanidan -60% : :

15AARALRAALAYALIAL -41%* - -16%*

*Not statistically significant.
DCCT, Diabetes Control and Complications Trial; UKPDS, United Kingdom Prospective Diabetes
Study.

1. DCCT Research Group. N Engl J Med. 1993;329:977-986.
2. DCCT Research Group. Diabetes. 1995;44:968-983.

3. Ohkubo Y et al. Diabetes Res Clin Pract. 1995;28:103-117.
4. UKPDS Group. Lancet. 1998;352:837-853.



EDIC Study

Interventions and Complications

Eoldermioloyy of Diao

NEJM 2000; 342: 381

L AL
Wiha 1208 au; 4 ﬂuﬁomnaumﬁﬁu

A1C iaaunis@nun
— 11 [ Conventional therapy ﬂ%Q:SJL‘):I’SJ\‘I'JG\ = 7%
=2 O Intensive therapy AaulitaiueIa = 9%
= 104 ‘
E —
_E' g" [+ I [ ]
= | < | I
O E_ + = |+
T l I
B 7 B N
T
&
g °
= P
(N T P==0,001 P 0,0017 P20, 001 P=0.005 P=0.07 P03, 001

ﬂ I I I I I I
Years 1-4
1 2 3 4 laverage)
End of DCCT EDIC Year




E DI C S tu dy NEJM 2000; 342: 381

2

pilha 1208 ay; 4 tnivannaunisifia

N133N1HN

= o 121349726
E fg = Conventional a3 an

= therapy
T 16- ms
= 14- ANKUN
= -
£
-E g - Intensive lﬂ'\“')'\ﬂﬁ
T - therapy o
> 4 M lauu
3 2 - fv < 1l

7 J T T T T T T 1 af_i']\‘]ﬁ

00 ©O05 10 15 20 25 30 35 4.0

s T o
uelgne el
VIS &5

EDIC Year
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A1C uazarsanavsaadnistianlisannsnadauann

wnriulugihawnuinuafian 2
(n1s@nin UKPDS Tuilssineavneit)

AM51NANITAMAIYAAIANFLAATSALNSAA A UINALLIKINU
aa 1% 212y A1C 1adananav

Any Endpoint Death Related Fatal and Amputation or
Microvascular Related to Diabetes to Diabetes Nonfatal Mi Death From PVD
o 1] 1] I ] |
37 21 21 14 43
<)
o~ 10 -
' —_
c
& .
& -20 N —
P
=
G 30 -
N
3@ e
-40 -
-50 -

Stratton IM et al. Br Med J 2000; 321: 405-412 (UKPDS, United Kingdom Prospective
Diabetes Study; MI, myocardial infarction; PVD, peripheral vascular disease.)



Glycated Hemoglobin {%)

Adapted from UKPDS Group. Lancet. 1998; 352: 837-853
9 *Diet, only. TInsulin or sulphonylurea + diet.
Cross-sectional median values

A

0 ] 1 1 ] ] 1
0 3 6 9 12 15

Time From Randomisation (years)

Microvascular Disease

P=0.008 P=0.14 P=0.82 P=0.84 P=0.9% P=0.71 14
1 =001 P=0.001
Conventional therapy o
=]
L
T
E 0.5+
Sulfonylurea—insulin T +
0.6
0.4
1997 1999 2001 2003 2005 2007
n Mo. of Events

Conventional therapy 121 155 1537 205 212 222

1997 1998 1999 2000 2001 2002 Sulforylurea-insulin - 225 277 338 373 406 479
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A

oxidants
free radicals
reducing agents

Risk of AMI increases 2.2- 4.6 times

% Endothelial dysfunction

decreased NO

increased vascular endothelial growth factor (VEGF)
decreased t-PA (decreased fibrinolytic activity)
decreased TFPI-1 (decreased antithrombotic factor)

% Increased oxidative stress
% Increased lipid peroxidation
% Decreased HDL

pakasit



[=2]
[

. Conventional Treatment
P=0.007 == Intensive Treatment

(3]
D

S WANITAIULANINUNURAY
lalendavacinvt2aueinlu
Wihenunvinuaiian 2

"
401

b b
Wt
“

N W
Q

Primary Composite
Endpoint* (%)
Q

-
D

o

Follow-up (months)

Percentage of patients who reached the
intensive-treatment goals at a mean of 7.8 years

80— H intensive therapy [ conventional therapy
P <0.001 P =0.21

P =0.19

Patients(%)

G Hb Cholesterol Triglycerides Systolic BP Diastolic BP

< 6.5% <175 mg/dl <150 mg/dl <130 mmHg <80 mmHg

Peter Gaede et al. NEJM 2003; 348:383-393 Wannee



Wan1sAUANLLNVNMURAZi A avatnuIn Ty
Wihenuvnuaian 2

I
|
Variable Relative Risk P Value |
I
(95% CI) I
Nephropathy 0.39 (0.17-0.89) 0.003 e — :
|
I
Retinopathy 0.42 (0.21-0.86) 0.02 Hi—A
I
I
Autonomic 0.37 (0.18-0.79) 0.002 A :
neuropathy I
|
I

Peripheral 1.09 (0.54-2.22) 0.66 l :l l
neuropathy | | |

]
00 05 10 15 20 25

Intensive Conventional
Peter Gaede et al. NEJM 2003; 348:383-393 Therapy Better Therapy Better



Wan1sAUANILNVMURAKi A avatnuIn Ty
Wihenuvnuaian 2

Mean follow-up of 13.3 years

M Intensive therapy W Conventional therapy
100+

90 _
P-0.35 P=0.005 P=0.14

Patients (%g)

Glycated Chelesteral Triglycerides Systolic Blood Diastolic Blood
Hemoglobin <175 mg/d| <150 mg/dl Pressure Pressure
=b.5% <130 mm Hg <80 mm Hg

Peter Gaede et al. NEJM 2008; 358:580 pakasit



WanIsAIUAMLLIVURAZiladadavatinviugIalu
Wihenuniuaiian 2

(Peter Gaede et al. NEJM 2008; 358:580)

Mean follow-up of 13.3 years

B Intensive therapy M Conventional therapy

A Nephropathy

B Retinopathy

B0 B0
504 504
...E 40 S0 404
2 3
a 30+ a 304
% %
S 204 S 204
104 10+
- At 4¥r At8Yr Post-Trial At13¥r ) At 4¥r At8Yr Post-Trial At 13 Yr
C Autenomic Neuropathy D Peripheral Neuropathy
B0 B
504 504
w i w _
E 40 E 40
& 304 & 304
L= L=
5 5
= 204 S 204
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FIGURE 1 Contributing factors in the pathogenesis of ulceration.
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