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Abstract

Type 2 diabetes has become epidemic in the past
several decades owing to advancing age, a sub-
stantially increased prevalence of obesity and
decreased physical activities etc.

Achieving & maintaning glycemic level as close
to the nondiabetic range as possible through
intensive diabetes therapy has been demonstrated
to have a powerful beneficial effect on diabetes-
specific microvascular complications in type 1 &
type 2 diabetes, However, diabetes is associated
with a reduced lifespan, largely as a consequence
of cardiovascular disease, Unlike type 1 diabetes,
current studies have failed to demonstrate a
beneficial effect of intensive diabetes therapy on
cardiovascular disease in type 2 diabetes, Ac-
cordingly, special consideration may now need to
be given to high-risk patients with multiple risk
factors & heart disease, Therefore, comprehensive
approach to the treatment of type 2 diabetes that
include the treatment of all of the coexisting risk

factors for cardiovascular disease has to be
implemented and achieved
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Table 1. Current Goals for Treatment of Type 2 Diabetes
Mellitus in Nonpregnant Adults

Glucose
Glycosylated hemoglobin (%) <7
Fasting plasma glucose
mg/dl 70-130
mmol/liter 3.9-7.2
Peak postprandial glucose
mg/dl <180
mmol/liter <10.0
Blood pressure (mm Hg)
Systolic (mmHg) <130
Diastolic (mmHg) <80
Lipids
LDL cholesterol
mg/dl <100
mmol/liter <2.6
with CVD
mg/dl <70
mmol/liter <1.8
HDL cholesterol
Man
mg/dl >40
mmol/liter >1.0
Woman
mg/dl >50
mmol/liter >1.3
Triglycerides
mg/dl <150
mmol/liter <1.7

*Data on glycemia are from the American Diabetes Asso-
ciatio.”® Data on blood pressure are from the American Di-
abetes Association”® and the Seventh Report of the Joint
National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure.”® Data on lipids are from
the National Cholesterol Education Program71 and the Ameri-
can Diabetes Association.”
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Table 2. Summary of Glucose-lowering Interventions

Intervention

Expected Decrease in A1C

With Monotherapy (")

Advantages

Disadvantages

Tier 1: well-validated core

Step 1: initial therapy

Lifestyle to decrease 1.0-2.0 Broad benefits Insufficient for most within

welght and increase first year

activity

Metformin 1.0-2.0 Weight neutral Gl side effects, contraindicated
with renal insufficiency

Step 2: additional therapy

Insulin 1.5-3.5 No dose limit, rapidly effective, One to four injections daily,
improved lipid profile monitoring, weight gain,
hypoglycemia, analogues are
expensive
Sulfonylurea 1.0-2.0 Rapidly effective Weight gain, hypoglycemia
{especially with glibenclamide
or chlorpropamide)
Tier 2: less well validated
TZDs 0.5-14 Improved lipid profile Fluid retention, CHF, weight
(pioglitazone), potential gain, bone fractures, expensive,
decrease in M1 ( pioglitazone) potentialincrease in M1
(rosiglitazone)

GLP-1 agonist 0.5-1.0 Weight loss Two injections daily, frequent
Gl side effects, long-term safety
not established, expensive

Other therapy

a-Glucosidase inhibitor 0.5-0.8 Weight neutral Frequent Gl side effects, three
times/day dosing, expensive

Glinide 0.5-1.5a Rapidly effective Weight gain, three times/
day dosing, hypoglycemia,
expensive

Pramlintide 0.5-1.0 Weight loss Three injections daily, frequent
Gl side effects, long-term safety
not established, expensive

DPP-4 inhibitor 0.5-0.8 Weight neutral Long-term safety not

established, expensive

i Repaglinide more effective in lowering AIC than nateglinide. CHF, congestive heart failuve; GI, gastrointestinal; M1,

myvocardial infarction.

Adopted from Diabetes Care 2009;32:193-203.
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S 4 Jotx BHaska i}, H]F rosiglitazoneo] A8
A%kl 93 Aol A} pioglitazoneo] AHEaA 2
Soll it o] Holgt= Aol disix e 282 WE & ok
SICIZEE 7 oFAl B Al ARk 28 AFAY A7
= S7HI71AL AR (AR ofrtE) oA =] 3ol
ST ARl dZbsto] 7 oFA| o= o] ALG-
Al Fol& g8t} Consensus group memberS-2'° gt
AAAZ rosiglitazone?] AHE-S 31712 @3t 9
o HA| v]=rolA TZD+= metformin, S.U, glinide®} in-

sulinghe] B3pA18-2 Felata gk,
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(6) Insulin

DAE

o HANA Y AHE 7Hsd AR F 7S SElE Ao =
G AstelA d&ado] 7PF aAolrt, Ede
F AR A =2 B ENAE e A WY
U Ee A5 53 7R WiE 5 ol o 287
okt ge] Agadrt vehtA] o= e 4
o] gltt. A1y F= S
o] o1& U(>1 unit/kg)o] 23
g2 53] HiA & B3t dNAE FEAR U]

HaiA Fasid,

H% AL AAEE AR 308 S ASY Aed
02 7|E Axd FHE FIE BAolt 5% S5
q Aedo 4F I A8/t dadt 2&54 19

243 ¢4 FAH| (analogue)E 7

al
7+ formulation B} F3}E M A 422
=

° 2~4 kg AT T7HE dodle ot 1¥F] 1
7, dAG 979 7HAae] A} n|F A olt, 53] TZD
52 S.U ko] W8A| T Alsitt,

o Al 13 FRETE AA AdGE doqith A% d
R} Ht BN FAE ~TNR DA HE A
2} ABVAA gAY o927} 1~3/100 patient-
year?] H&=2 WAs=T] DCCT FFAE FollA 9 61/
100 patient-year®] H]&xr} v}

° Longer, nonpeaking profileZ 7} ol&d FAKAI=
NPHS} Bl al A] A8 30| A& AL, vl e &
SN 7M. FAHAIE regular insulino]] ¥ al A] AEG
9] 8L A2 53], SU 9 B A8 AT

H28 St to of2SA X2 M2 155

E2 712 HA &) dHlstolA gt AAE el gh-el
T} 71% Qlad Bul7h 2447 QA& ate]
Akl U A] 50%7} 215 excursionol] &Ja)A]
Jded AE T 712 led wiE @ WA, F
L A&y Jdgdo ) 84 dEUS §)
WA I o] FALE AMgele B33 9ol
staRle A4 e Aele Boh A 7gaL Al
o o2 AMet Aot A2 Fioe AR &

U‘_>|'_,
éﬁ':%%mor
W ofy oy MU 5
rirlﬂ'_&r_p

(o

B oo L oduE o
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& preparations
A2E BFroA dEdL BE 27k WHoE AFH

e,
i

o

AR T 2L A48 AEd FAAI(NPH, glargine =
L detemin)E 0|3 7|% F

ment) 0.2, 7kl A GRS AL -5 A ol A2 A%
o 77k 3L FABHE Aol ERAle £33 4 (regu-
lar) 3-& %<& &A(lispro, aspart, glulisine)g 2JALA
bolusg§Fo g F2o] Fd F 789 (extra) 275

+ H-¥(a basal supple-

=
coverdh= Q& ol
B2 A2y BadAle £ V)% FREETeR 2
g 248 s7)o] FEsIt dukstd WielAd(endo-

genous) ¢l&d HH)7} A% gg9] excursiond ZAs}
7] wiolch, Zefut oFghe] A23 BadAte Al1Y G
A F712 24 A bolusE B2 it}

@ premixed insulin preparations

g 359] premixed (biphasic) preparations2 %713
dedRt £34 T2 2584 ded E T shvE
FralaL ot 7]% l&d Qo= 2AF A Qleds e e
sl o7k SAEL A premixed insulin AHE-S A
33 Y% premixed insuling o]u] A|FolA Al47Hs
3o, olm BAE L 712 AEdst A} A QG AL F4}
Ao vialolAl 2& FAPIZ HS 5 ok 22 glar-
gine3d} detemires 2484 AdEdd S+ gorz A
9o},

Premixed insulin preparations2 A28 Fizof wjuj=
A8t ALY i PR A A2 ALgIA S
o

M oft
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B350 Al

o] 22 Zhol|A] GRS ATt EZH SAzk= AT <Al

A FUed 8 7FE S48
TE FHasl ¥ 5 gl Aol
o} ¥ 3 AFoE Babe] 60~70%67} HbALlcS BE Alc
ol 7% olt2 gAdstgirt Rusta gt dade
THA} BEAle ded XNEE 84 A A A
Hopes A48 32 7)A dedo] Aoz e
A Aglo g oAA L Qr},

714 &S RE NPH &S FH3F Aol &3] AS3
Ao} FHTole Bt A&F & glargine (315 g
H) o]t} detemir (3HF g WA 2¥)-& kA ol 37}
Al Alec $58 UEletle F2o] adtdolu NPH &
3} Bl wA| ¥ F H]§-o] o E7]= stARE ot A2
9 o7},

NPHo|| th3] glargine ¢l&dL AA 2 peakr} A3
o] JF d&d ABA ¢EE VA JEdoE AMHL
A}, detemir Q&L ThE A& Qe AR oY
glargine &l vlal 2H-8-7]7H2 AAH 02 golA] o}
2ol g YA 28 FALS FQ 7 gt} dubd oz A2
Y G BAloA BT G DAl X5 §hFol g ¥
dedS F7I2 & |, NPH & 22 detemirs 3
Aol F70} T- glargine &AL obolt T A

Aol Fofa}= Aol gl el Z7](initial) regimeno]T},

JVOR: )Y
o o

© ¢led G=a¥ o ulE u(Fig. 1)

BTadetAeke] EamiEtt o] Mht(generic
metforming H| & BIRA] EATH A5 F7ket G
9] Y AE(TAF AT oFF AH7E Bt o] B

(a) once-daily regimen: ¢l&d @ QWS W= gz}
E2 f2E AFol shrel e T L2 ALY e
g AR SEsIt) o2 QlEd glargine A23 =
oA 1Fo T dEo 7 FxHolw wE AdGH A
% 7 A9 g 244700l 24 24 el 5
+ NPH, detemir 2-& ultralente Q1 2 3179 2

A&l o)) B} ok Eol gl ¥

=

(b) twice-daily regimen: §ef A3 &

7} FAL He A4 £84 B 24534
7} 3ok 3}, Regular Q1& @3 NPH el&d-S o3l
o A A} Aol FolA] 0, 0F, AY el WAl
(overnight)Z coverstZ] 913 2&d 2+
£ 7FH 24 peaks7} ¥ fH(merge) E= 7330 <
8] AR&-8k= NPHS} regular insuling 22 FAL7] oA
o} & mi= FH & peakst @ HH3) 2}

(¢) intensive insulin: ATFEZ743AU FF(conven-
tional) JEUX T T AMGHED Hr} =2 8 Qs
TR HY L 87 2L HAT. @92 Al 7}
A 2A9L v A EAS L M55 0 oz
g AT e BEEAME BB, 53] o
59 45 43t Agol FRA R 8514 oA ot

H 2118 B (adult-onset typel diabetes)
54 e FAE Agel A2E B AZEe
7F AAZE “Ad @ A13 Fi"(adult-onset typel
diabetes)Z 7FATL Y& F Qo B R o] Bgo 12} A
S22 JAEUARE Aok gt AelM Al1E B
A5, 25%% 354 Fof Uehdth” oy
Aot vehtar, A1d Bzl
Ak 28 g2 o] f2 AWE &
A

ofo
o

oA AURE!

Exe| EAlEol,

A1FAA A2 F=NA 7
F olAY, BFAZE EAU, AEol U= Be) dAl 14
A2 ded XSS A= 3},

“Aol W A1y Fix(adult-onset typel diabetes)”
AT 2 HdHds] Qlad oo 2 R Ho] Agolle
A28 Sxke} F8317] o olelgt A5 “d A
o] ZHEA 27H Q=" (latent-autoimmune diabetes in
adulnet s, A2 = AFAZIHAFAS(GAD eto)
o] EAZ FEEY o]Hg AAEL AT ET A A s
of 2 vhg-s}A] =t

(7) Glucagon-like peptide-1 agonist (Exenatide)

Glucagon-like peptide-1 (GLP-1) 7-37-2 &%) LA E
9] proglucacon genel ZHE] AALEE peptideZA]
DPP-4 &7 2J3] N-terminalo] &3&j & o] 1-289] &2
WIS AT ek, 7 Al 93 Qe glu-
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Start with bedtime intermediate-acting insulin
or hedtime or moming long-acting insulin (can
initiate with 10 units or 0.2 units per kg)

Check fasting glucose (Angerstick ) vsually daily and increase
dose, typically by 2 units every 3 days until fasting levels ane
consistently in target range (3.9-7 .2 mmol] [70-130 mg/di]) Can
increase dose in larger increments, e.g_, by 4 units every 3 daws if
fasting glucose is =10 mmol/l { 180 mg/dl)

,-r"fﬂf

—

T hypoglycemia | ATC =% after 2-3 months I
oceurs, or fasting

glucose level <3.9 No YVex
mmol/d {70 mg/dl).

rr_'dtl,:ﬂ bedtime dose by If fasting bg is in target
4 units or 10%— range (3.9-7.2 mmaol/l [T{-
whichever is greater 130 mg/dl]), check bg

before lunch, dinner, and
bed. Depending on bg
results, add second
injection as below, Can
usually bepgin with ~4 units
and adjust by 2 units cvery
3 days until bg is in range

Continue
regimen, I

Check |
ALC every Pre-lunch bg Pre-dinner bg Pre-bed bg
3 mo out of Tange, out of range. out of mnge.
g Add rapid- Add NPH insulin at Add rapad-
acting insulin breakfast or rapid- acting insulin
at breakfast” acting at lunch at dinner”
Mo /,.-
l Pl
AIC =T% after
3 months
|
v Yes

Recheck pre-meal be levels and if
oul of range, may need to add
another injection. If A1C continues
to be out of range, check 2 h
postprandial levels and adjust
preprandial rapid-acting insulin

Fig. 1. Initialtion and adjustment of insulin regimens (adopted from Diabetes care 2009;32:
193-203). Initiation and adjustment of insulin regimens. Insulin regimens should be designed
taking lifestyle and meal schedule into account. The algorithm can only provide basic guidelines
for initiation and adjustment of insulin. Premixed insulins not recommended during adjustment of
doses; however, they can be used conveniently, usually before breakfast and/or dinner, if
proportion of rapid- and intermediate-acting insulins is similar to the fixed proportions available.

cose-stimulated insulin secretion)& 73lA|7Ith & A 22 DA EE HebA E B (failure) o] 23S wHe &
modelol|A] GLP-1& HWEMM X 543} 2315 A=31o] T = ALS 7FA L 9o}, Exendin-4= #}ol3] WA EE

SHS dutet 4 9t} P ageg GIP-12 A28 Do) 2 Zupl gl (Gila monster)e] AE0 g Ao GLP-1
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A 5 (53%)3h 1 o8 W71 (2. 447D E 7HA L
oar, el BAE GLP-1 £4A9 ZatA Adts ol
201 B Aol o Q14 Rulg S

Synthetic exendin 4 (exenatide)= 20053 1]=roj|A]
BTUHAR AR = A2Y G5l 52 L 3}
ol 29 Flo} FARLAL Qg A 5ok BHIAEE 5185
2] ekt exendin 49l 3 A= HAT Alc FAS
0.5~1 WelFal A5 -5 Wk ® glucagon #HE
AASIL ¢ £5& =2 ek 9] FEZF BApell ALE
A= qheth

AdZS do7|A= ot 7 el o] Rler} vl
Bt s 8249 30~45%7F 7Y, TE, AR 3
AL, ol2fgt 22 Algbo] AEA glolxltt
57

A7/l AA 2~3 kgd] AF7A)E Uo7
ol ol 3 SR A4 a8 A7 e S ok
S.U 32 TZD9} o] AM-sl= A Hr} metformind} &
FABA AT FFE o Feith GLP-18 B jle
SRl X AT FHFero 2R o] ke ARG ot}
=49 dogitks Hus” glo) AHE o} =&
o] FAAAZL AABATL eA el &g UXUA
ojA & BEr}

FHZ v]=ol|A S.U, metformin¥} &-& TZD9} o] AL
R STE ] Rl o

ATt F9l long-acting GLP-1¢FA| 24 Liraglutide= 3}
Fof] 3, Exenatide LAR (median ¥+77]7} 25, phase
2 ials B A7) B TEFAL ShE, Uk BT £
F 2AEH} FES 7HAAL ot

rr

(8) Amylin agonists (pramlintide)

Amyling #7g2] WERHZ A A= o] Q& 37. o]
=2k peptide= g AT Zo] 1] At

opd @ (amylin)¥} d&d il (level) FAlol Lot
HF2] (synchronized manner) © & @ 231 Ho]ZIt}, o}
A3} lEHL oA U= g (nutrient level)S
At A= HebAl 28-S 7HA|AL gt obE e
13 GoXe F53taL Al 28 Bollie e

2
=
Al 3

2 350 opae AuEARe e s, 4%

glucagon& 24t $2 AFE Sole 7oz ¥9

ZAsH= 32 71A 2 9o}, Pramlintide:= B A¥E 32

o

22l Amylin®] A A (synthetic analogue) 241 2]
AL A AL ¢ WEARNS =8 §haL, 257
ARG glucose- dependent fashion© 2 9JA|slaL, F=2
A% dge] excursiond AT TR Zhol|A
e WelA(Endogenous) B9 (glucose influx)Zt
2ALA e QA FHYol Bt & 2AFHEEH
o2l dEd Asrt el dao Ho g4 ZF
(match)s}A g,

T3 o] 23k §3+= glucose-dependent s}o] 83 Fo]
Hold wjE F& (overridden)7} EA| dc}” gl g
FHE 0.5~0.7% ZFAA7 T F2 HAG- 94T Ao
2 % 30%7}F T9& S48k, o] $A-E-2 AlRte] Aupd
A AlpRIY), Al FHaee o7 el A4 1~1.5 kg2A] ex-
enatided § AF7HA0] A2 T dF= 4 7489
A3} wjo|t}, Pramlintide AHAl = AP FS Lo 7]A] ¢
=t A7AY F5Es =g & 9, 9 FEFE
FApellA = ARSI T

A =M 7 AFH ded A8E T A2Y
Tl £aA4 AdFHARD Z2 84 s FAF
Al (rapid-acting insulin analogue)9} 3] HZ#9l A&
o] ARS-RE 3718kl 9tk Ql& o] e FAM O AS
#laL, pH 55010l FHHER insulin FAF 5419} o}
2 2.9)0|) FALa|of g}

(9) Dipeptidyl peptidase four inhibitors (DPP IV

inhibitors)

GLP-13} GIPE= # 7199 9. insulinotropic peptide
% incretin® 2A] dipeptidyl peptidase four (DPP-4)9]
o3| wh2A B dr}. DPP-4= W A2 £33 o
zAA Yehbs AEe gl dgolrt” Dpp-4
inhibitorE glucose-mediated ¢1&# HH|S F7IA]7]3L
ZF7H B2 JAlshs GLP-13} GIPY] &3S 7}35}HA]
71& A2 ARSIt} Metformino] GLP-1 #H]E g5}
Al(moderately) Z2A7)= A¥ 0 2 e} DPP-4 inhi-
bitore} B3 g+ FoE 11E optiono|t}, A AT
DPP-4 inhibitor sitagliptin® 241 20061d 10¥ FDA]
A &= Z2 metformin 22 TZD9}e] A2 59l 5
oJtt. Sitaglipting A28 Fo] Aok ZA ALEE 5
913l ¥ S U, metformin $-& TZD Z-& ©= okAof| kg

314 e Aol A olxfebA M, 121 metformin}



S.U9 B awlog A d 40| ohd uf, 33} ofA
2 AR F A FUE A B 872 100mg 3k
g HoR F7H A A AFH(GFRC 30 to 50 mL/
min) o= 50 mg, 2]l Alg+ A1FR-A(GFR < 30 mL/min)
& 25 mgd AMEEt® T k2 DPP4 inhibitorgl
vildagliptin 20081d 29 FHolA 59l Woky o2 of
=70 Foll 9tk AA7EA 9] 9 AF-ellA] DPP-4 inhi-
bitore Z3}d M A F2E 0.6~0.9% F3L AFL 2A
sl7ske Hlwa & A7) g BE QWS sh DPp-
4 inhibitore AE3S 4o 7|A] ¢+=rt}. Metformin Z}+9
fixed-dose F3ekA7} 0|8 7hsgtt] H7|5-S Hafst
E AAE o] #2328 e3ta A7e 7ol Fvlsit
£ Bt g

5. Sha x| ARt % FlsH uhy

EF A-(FeA ABAS, SE9| catabolic or hyper-
osmolar, £-& 2227} A FEAAFHAE & 7 ole
BPE Adstis FEARE AFEAY A3 Aledl A
Qe 9o grh

28 Statiof SfE R X2 M3 159

BAE T e We] Fad 7AYo s FAS wo}
okeka, olate] Amstel BEF AFAE SAskn AP

[o

S zAsa Folekedl 53 dud 89S
(titrate) Sh=Hlol| T FQ3ith B8 2 3t AVt FBFSA
o] @7e} A5 HEalA] o ALgate A
2t 222 S .U Y glinides7t 23H5)#] ¢k 278
2 ASHAE AEFE Yod|A gorg Ay} FFEHo|

o - 6 - - - - —
Pox) gob” Tt At BYEAL A= WY B}
ST A AR 7 g A aue 248

o & g3},
ol&d X2 Al Bt} 25 AA D Qsith
B3N AE S e A7 @35 (long-term gly-

Tier 1: Well-validated core therapies

I
! Lifestvle + Metfommin

At diagnosis: Lifestyle + Metformn |
Bigal inaulis i
Lifestyle | + ’
Metformin Lefestyfie '_“"“"-"m' |
Sulfonylurea®
STEP 1 STEP 2
Tier 2: | Less well validated therapies

| Liliatyle + Metlormim
Fiaglitazone
wah e
Cedema
aor i

Metformmin |

Lidestyle +

- GLP-1 apomist®

el i

1

Intensive insulin
&

STEP 3

Lafesipde & Metformin

- Pioulsarone

! Subonylures®

Lifestyle + Metformin

-

Bazal iesulin

Fig. 2. Algorithm for the metabolic management of type 2 diabetes (adopted from Diabetes care
2009;32:193-203). Algorithm for the metabolic management of type 2 diabetes; Reinforce lifestyle
interventions at every visit and check A1C every 3 months until A1C is < 7% and then at least
every 6 months. The interventions should be changed if A1C is 27%. Sulfonylureas® other than
glybenclamide (glyburide) or chlorpropamide. Insufficient® clinical use to be confident regarding
safety. Fig. 1 for initiation and adjustment of insulin. CHF, congestive heart failure.
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cemia)E Fu7t 9E AFREY EX W9 (non-diabetic
target range) £ Yt e+ o BAEA G X (&7
BEAE#NA ZAEHE tF9] meterse 79| B &
2L FAE AFsHs 202 2RHHIDE TE A9} 4
A 83 X 703 1304 ool T, whoF A AP G4
7F 9 Well gl vz Bt G324 47} v}
g 23 oY uldles BE 2% 90~120%0 ZAHEHE=
2% g2 ZAs| o} slaL, A% dfo] 1800] Eojo}

2EY909 FARAL FAZ 44 T 5 9ok

6. Algorithm

BEE A $AE IWIROE BT fA5H: 4
az|x —wm}—* Ao EEetA] 3L wele o &7
titrationdh= WHE WE £22 X FHE vE Aot}
A Agtd %‘h°ﬂ A a8FE 53] Qdad A5 F
SHo2 fd u A& B3 (7 7dHA flol 34 E
FHAE Lo 5 ke Aol T2t (Fig. 2).

A2d P Aadshe ARl whize] BRI
Akl Aukzpel wet gzakAle] #717h Bastchs 2
< defol gt

Amylin agonist, @ -glucosidase inhibitors, glinides¢}
DPP4 inhibitors &< algorithmoll4] 2 2= A& «] 2
7HA @A (two tiers) 9] Aol Z3HEA] ok=H o]
ARG SA4 DA (Ist or 2nd tier) 9] kel W3] P fs}
7} o W) dgol A E S2 AR 4t
4 Az AoiA T g, 2t A4 @
Aol Al 2dg g o] 2 4 At

ofehe] L 80-00%6) 5ol vEHE Bkt vl
I frde] 3= 3& A2 7152 AAEN7] wigel of
3] wE ey gy Bt AFeE 2AAsE Selvel
oA 2-g-3}7] %’4 s d7E WA (modify)shes Zo] 2
a3t

1) Tier 1 : & 44 A )2 E(well-validated core
therapies)
o e BE BT $AT DHaer
Q

9 Jela 71 EahHol v g A 2

JW rlr
-

=

> ¥

bl
B

12
oo

[«
Az Ao 2 A 29 Pieol thRee) BAE AT F5)
&£ A Wl

(1) Step 1 : lifestyle intervention & metformin
F8o Wishs Az 2AE A 29 7
gt (o] 23 2 HE

Consensus+ A&+
=70 A GAR Alzts|okgt

535%}"117* 37}%] AAF wee we A% A
£710] o3 =84 Wolok o}, B QAT % A%, 23}

Z| zo] 9 ‘?l7‘°H°]E 3D ot 7, 8%, AES A
713 AT s ;‘43’—0}744 il’\?ﬂ AF 57+ Hot=
g Fao| Hste Al 23 BadE]E sk w3 AAE
A& M-St Folle 2UHR1 FA|(theme) 2 Fofol
Tk i},
vgto|u} AAF 3HA] 2 Al 28 = FAke] 10~20%
L Aol gwlel LA FE levele] W e— Bz 9% 3}
Auk SR ZL o) A5] T Z7]0] YukA o 2 T g s}

A 23 FE 7H tiE Aol A o] skt
WA HEE 24, frAlsked Adfste=tl, 2 o)+ Al
T a A, AF %ﬂ, T 2| 9] 7Y S AR
220E wiEeld

a322 ADA®L EASDoA] ghe]®  consensuse
metforming ek A A& F& wiste} 37 FAlol A2
ljofrt glrt= Zlolnt,

Metforming S£¥gt F7]A1e}o| gl 739, 3 it
24, AT ST AT Yor|A ¢dar, dubdog 7
Zpg-o] AL, ol Wrolso|aL, Hlw A A GO0 A ok
g2 -9t MetforminA 8+ 1~-270€ 24 A7}
A9 wheirtd FHare] aAAQl §Fo 2 2As|of gt
A&AQ] F23o] ghe aFo] EA AloA v A

©O:

fje
¢

r

KI

of

ai7lg e F7jslof A,
et $eute] B A ofds wugol 4
FREG AA S MERE A4 Bl A FE el
7139 397} 9lohd SUE Aok z ded 4 9&
Ao g A7tEY” 2 Jeong T5E T A2Y G
Aol Qg Buls A4 Aol e Y4 54
& ZAKE ATOIA B A28 Fadale wEtgo) v

vk o] v]3j A o1} 19903l of] B3l u]RkE o] 26 7}7k
o] Z7}5}QaL, ¢l&d Bu|5o] Aol 46.1%, 91&W A
] F717F 70.6%= YRt gkl A28 Fdate
T Welo] Ql&ad Fu| AT oA Ql&d A3Fo g niy o
7hL gtk Barsto] gl Al2Y FRIAA=
A A52 A1Z
3 2ot 2 Jeong £%2 g9l A28 F

lifestyle intervention®} metforming-

sfolz %
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(3) Step 3 : further adjustments

whek A& 5o Wl metformindt S,US} 714 Ql&d
o] BEUGS DA Rolchd the Bl A4 X

2 A7 A4 d Awg Aok B,

ded 289 Foh= A% g7 FAE #F2A717] 9
3 HE £34 32 &34 oads Aegol Ax A

R e RS

of Fojgitt 9d&d ARE AFE AelE SUY
glinide 22 ¢l& @ F-H|Z 24 (secretagogues) S T3}
v st Sasiof gt eivetd s A5 8t

2| ¢47] wiEolt},

HE #39] AT GAAIE 2718l AL E3 %i}
A4 A7 BR 77 WA < 8.0%) AT 5
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2) Tier 2: 9 Y58 N8 E(less well-validated therap-
ies)

Aol oA} AA oA 2nd tier algorithmg &S
=t &3 quo] AR o] H B-elle(el: 8% A
A dsh= FAEA) exenatidet} pioglitazoneS
gl 4= 9lt}, Rosiglitazone& FH A Gt}

nhek AF ol Fa arejrdol L B3t M A X7t
Ex A 77k w(< 8.0%)F exenatide7} AEjA}E}o]
o}, qhof o]gh WhHo] i PN A £ THhE
2]

E

o

32

Rl o

ﬂﬁl r_|_, ﬂ

w3}Aolx] ZaAt ATA EEtha s U] 3712 1
Qe T e 25ble] A2 Fosa 714

7. EQSo| 25} ok SS MEHSH= 0|2X A

50] FRpel Alzko] Ao whek & 74A) o)l
okAI7F dasict, Al AES st AL a4
=9 93733 Aot v SHE 7128 o|Foxof g
THTable 2). T2t F HA Q”ﬂﬂﬂlf“ F7F Alelle &
Wk B3] s A48 v A As 52 Lol
st

ko2 N2 e 47188 7H FPAeAE AL
& A o] A 28-S 7HAAL i

2% 579] &9} metformine] & A3HA7]aL &
"oz AF T7he Ashe anEel wolth” w
S.Ugt e BdAas A97Y HES TVHITIE
Aoz 2 dez7] T oll, FoE 230,

o|sha-g-& TRk A3k A EA| L (e, T HE
Bol 250 mg/dL, F2+9] EF-E 30001, FIHE A
10%0] ol Avt -2 AEF (ketosis)o] AU, the, T
a3 Agaat e 5’6% } ‘%}31)01]‘—1 ‘3%} %4&94
3



162 Hanyang Medical Reviews Vol 29 No, 2, 2009

= — .
ae e AR Bl ER P A59A B
53} BAL 717 o|B2e FS ANl A =2

v 5 083 AEd Y /‘}Oloﬂ Aol 9&‘:} 3heizt

= 995 Wele Aol Ads %‘if\lﬂﬁ}—t‘ e =

ol 7R AR S 7&'51' ] % ﬂ* , 1Z} ”Q
& Aol ti3t outcomeol] et o] YrEfA] Xt
slon, 38l B2 RS A 7hd a9
A Aol tid B2 A g A8d g A
%% %%l T °]‘ﬂr A& sasfof gt

Z4 B sl AdE Aske] 9
011}*‘4 7 T_:L?i ASA, B¢txA, aAEF 24, A
olaH, 57} A2¥ B 7 BE $49] A5l 5
T2 sfopet gt

O OF
o =

1) 53 (certain) Fx= Q17+l gt 7iEstE 58

AT T £3) AZFo] WSk BAtelA @ B3}
B8R
@ w2 AYAAET AFEBL 7] DHLT Ao

el A, 53] A4 eAgE 1T v F4 33
12 702 $A5H= Ao] Ak, ACCORD AT
A FE regimen®] ¥} S1559] 371, of] OFE class
o] Mg 719} 45 SUMAelE AR g kol
LA 7ol EAgTHE AE Sars)of gt

2) 7% @A BE (A1 < 7.0%)2] D37 £

3) A &3] W3l metformin® & 7] A&

4) HE N2 FFe
sAIZIT L AE SR e TRl 3
2 gl A 74 AA o] Al E ﬂ%ﬁ}% s

A& @A AY frAlsk=d Asfsta “:} IYeg &
# 89 TAE 24 AU fA &

AE F7FAY M 28 regimen o 2 A%

5) 8% & A4 &Y ote A=A ded A
EE 27| 7}

6) Wid A28 A23 T o](m|= 80uk, g 10009

Z 5~69") wEtiE A wEe 12} odH(primary

2 FAse 9 deolct”

0]:]1]94_ Ul_‘%
H

prevention)©] 2

References

1, Sinha R, Fisch G, Teague B, Tamborlane WV, Banyas
B, Allen K, Savoye M, Rieger V, Taksali S, Barbetta G,
Sherwin RS, Caprio S, Prevalence of impaired glucose
tolerance among children and adolescents with marked
obesity, N Engl J Med 2002;346:802-10,

2. Harris MI, Klein R, Welborn TA, Knuiman MW Onset of
NIDDM occurs at least 4-7 yr before clinical diagnosis,
Diabetes Care 1992;15:815-9,

3. UK Prospective Diabetes Study 6. Complications in
newly diagnosed type 2 diabetic patients and their
association with different clinical and biochemical risk
factors, Diabetes Res 1990;13:1-11,

4, The relationship of glycemic exposure (HbA1c) to the
risk of development and progression of retinopathy in
the Diabetes Control and Complications Trial, Diabetes
1995;44:968-83,

5, Stratton IM, Adler Al, Neil HA, Matthews DR, Manley
SE, Cull CA, Hadden D, Turner RC, Holman RR, As-
sociation of glycaemia with macrovascular and micro-
vascular complications of type 2 diabetes (UKPDS 35):
prospective observational study, BMJ 2000;321:405-
12,

6. Kannel WB, McGee DL, Diabetes and cardiovascular
disease: the Framingham Study, JAMA 1979;241:2035-
38,



10.

11,

12,

13,

14,

15,

16.

. Panzram G, Mortality and survival in type 2 (non-in-

sulin-dependent) diabetes mellitus, Diabetologia 1987;
30:123-31,

. Coutinho M, Gerstein HC, Wang Y, Yusuf S, The re-

lationship between glucose and incident cardiovas-
cular events: a metaregression analysis of published
data from 20 studies of 95,783 individuals followed for
12.4 years, Diabetes Care 1999;22:233-40,

. Nathan DM, Meigs J, Singer DE, The epidemiology of

cardiovascular disease in type 2 diabetes mellitus: how
sweet itis .. oris it? Lancet 1997;350:Suppl 1:SI4-SI9,
Haffner SM, Lehto S, Ronnemaa T, Pyorala K, Laakso
M. Mortality from coronary heart disease in subjects
with type 2 diabetes and in nondiabetic subjects with
and without prior myocardial infarction, N Engl J Med
1998;339: 229-34,

American Diabetes Association: Standards of medical
care in diabetes - 2008 (Position Statement), Diabetes
Care 2008;31(Suppl, 1):512-554,

Diabetes Control and Complications Trial Research
Group: The effect of intensive diabetes treatment on
the development and progression of long-term com-
plications in insulin- dependent diabetes mellitus: the
Diabetes Control and Complications Trial, N Engl J
Med 1993;329:978-86,

UK Prospective Diabetes Study (UKPDS) Group, In-
tensive blood glucose control with sulfonylureas or
insulin compared with conventional treatment and risk
of complication in patients with type 2 diabetes
(UKPDS 33), Lancet 1998;1352:837-53

Diabetes Control and Complications Trial/Epidemiolo-
gy of Diabetes Interventions and Complications Re-
search Group: Intensive diabetes therapy and carotid
intima-media thickness in type 1 diabetes, N Engl J
Med 2003;348:2294-303,

The Action to Control Cardiovascular Risk in Diabetes
Study Group, Effects of intensive glucose lowering in
type 2 diabetes, N Engl J Med 200;358:2545-59,
Nathan DM, Buse JB, Davidson MB, Ferrannini E,
Holman RR, Sherwin R, Zinman B, Medical mana-

17,

18,

20,

21,

22,

23,

24,

25,

26,

27,

H2E St of2SA X2 M2 163

gement of hyperglycemia in type 2 diabetes, A con-
sensus algorithm for the initiation & adjustment of
therapy, Diabetes care 2009;32:193-203,

Nathan DM, Initial management of glycemia in type 2
diabetes mellitus, N Engl J Med 2002;347:1342-9,

U. K, Prospective Diabetes Study 16, Overview of 6
years' therapy of type Il diabetes: a progressive dis-
ease, Diabetes 1995;44:1249-58,

. Nathan DM Insulin treatment of non-insulin dependent

diabetes mellitus, In: Porte D, Sherwin R, eds, Elle-
nberg and Rifkin's diabetes mellitus, 6th ed, New York:
McGraw-Hill, 2002:515-22,

Ilkova H, Glaser B, Tunckale A, Bagriacik N, Cerasi E,
Induction of long-term glycemic control in newly di-
agnosed type 2 diabetic patients by transient intensive
insulin treatment, Diabetes Care 1997;20:1353-6,
Dluhy RG, McMahon GT, Intensive glycemic control in
the ACCORD and ADVANCE trials, N Engl J Med 2008;
358:2630-3,

UK Prospective Diabetes Study (UKPDS) Group, Effect
of intensive blood glucose control with metformin on
complication in overweight patients with type 2 di-
abetes (UKPDS 34), Lancet 1998;352:854-65,

Nathan DM, Cleary PA, Backlund JY, Genuth SM,
Lachin JM, Orchard TJ, Raskin P, Zinman B, Intensive
diabetes treatment and cardiovascular disease in pa-
tients with type 1 diabetes, N Engl J Med 2005;353:
2643-53,

The ADVANCE Collaborative Group. Intensive blood
glucose control and vascular outcomes in patients with
type 2 diabetes, N Engl J Med 2008;358:2560-72,
Gaede P, Lund-Andersen H, Parving HH, Pedersen O,
Effect of a multifactorial intervention on mortality in
type 2 diabetes, N Engl J Med 2008;358:580-91,

Klein R, Klein BE, Moss SE, Davis MD, DeMets DL,
Glycosylated hemoglobin predicts the incidence and
progression of diabetic retinopathy, JAMA 1988;260:
2864-71,

Chase HP, Jackson WE, Hoops SL, Cockerham RS,
Archer PG, O'Brien D, Glucose control and the renal



164 Hanyang Medical Reviews Vol 29 No, 2, 2009

28,

29,

30.

31,

32,

33,

34,

35,

36.

37,

and retinal complications of insulin-dependent di-
abetes, JAMA 1989;261:1155-60.

Oh JY, Treatment guideline for diabetes, The Korean
Journal of Internal Medicine 2008;75:249,

Little RR, Rohlfing CL, Wiedmeyer HM, Myers GL,
Sacks DB, Goldstein DE; NGSP Steering Committee,
The National Glycohemoglobin Standardization Pro-
gram (NGSP): a five year progress report, Clin Chem
2001;47:1985-92,

Abraira C, Duckworth WC, Moritz T, Glycaemic se-
paration and risk factor control in the Veterans Affairs
Diabetes Trial: an interim report, 2009 Feb;11(2):150-6.
DCCT Research Group, The association between gly-
cemic exposure and longterm diabetic complications
in the Diabetes Control and Complications Trial, Di-
abetes 1995;44:968-83.

Colagiuri S, Cull CA, Holman RR, Are lower fasting
plasma glucose levels at diagnosis of type 2 diabetes
associated with improved outcomes? U K, Prospective
Diabetes Study 61, Diabetes Care 2002;25:1410-7,
Pories WJ, Swanson MS, MacDonald KG, Long SB,
Morris PG, Brown BM, Barakat HA, deRamon RA,
Israel G, Dolezal JM, Who would have thought it? An
operation proves to be the most effective therapy for
adult-onset diabetes mellitus, Ann Surg 1995;222: 339-
50,

Peters AL, Davidson MB, Maximal dose glyburide in
markedly symptomatic patients with type 2 diabetes: a
new use for an old friend, J Clin Endocrinol Metab
1996;81:2423,

Bailey CJ, Turner RC, Metformin, N Engl J Med 1996;
334:574-83,

Diabetes Prevention Program Research Group, Re-
duction in incidence of type 2 diabetes with lifestyle
intervention or metformin, N Engl J Med 2002;346:
393-403,

Park IB, Kim DC, Kim JY, Kim HY, Min KW, Park SW,
Park JH, Son HS, An CW, O JY, SH Lee, Lee IB, Lee
JY, Jung CH, Choi IJ, Choi GM, SH Beak, Report of
Domestic diabetes epidemiologic study, Korean Di-

38.

39.

40,

41,

42,

43,

44,

45,

46.

47,

abetes Asocciation-Health Insurance Review & Asse-
ssment Service joint research — 2004~2007, Clinical
diabetes 2007;356-60,

Shaw JS, Wilmot RL, Kilpatrick ES, Establishing prag-
matic estimated GFR thresholds to guide metformin
prescribing, Diabet Med 2007;24:1160-3,

Kooy A, de Jager J, Lehert P, Bets D, Wulffele MG,
Donker AJ, Stehouwer CD, Long-term effects of met-
formin on metabolism and microvascular and macro-
vascular disease in patients with type 2 diabetes
mellitus,, Arch Intern Med 2009;169:616-25,

Groop L, Sulfonylureas in NIDDM, Diabetes Care 1992;
15:737-47.

Holstein A, Plaschke A, Egberts EH, Lower incidence of
severe hypoglycemia in patients with type 2 diabetes
treated with glimepiride versus glibenclamide, Diabetes
Metab Res Rev 2001;17:467-73,

Kahn SE, Haffner SM, Heise MA, Herman WH, Holman
RR, Jones NP, Kravitz BG, Lachin JM, O'Neill MC,
Zinman B, Viberti G, Glycemic durability of rosiglita-
zone, metformin, or glyburide monotherapy, N Engl J
Med 2006;355:2427-43,

Meinert CL, Knatterud GL, Prout TE, Klimt CR, The
University Group Diabetes Program: a study of the
effect of hypoglycemic agents on vascular complica-
tions in patients with adult- onset diabetes, I, Mortality
results, Diabetes 1971;9 (Suppl. 1):789-830,

Malaisse WJ, Pharmacology of the meglitinide analogs:
new treatment options for type 2 diabetes mellitus,
Treat Endocrinol 2003;2:401-14,

Gerich J, Raskin P, Jean-Louis L, Purkayastha D,
Baron MA, PRESERVE-beta: two year efficacy and
safety of initial combination therapy with nateglinide or
glyburide plus metformin, Diabetes Care 2005;28:
2093-9,

Van de Laar FA, Lucassen PL, Akkermans RP, Van de
Lisdonk EH, Rutten GE, Van Weel C, Alpha-gluco-
sidase inhibitors for type 2 diabetes mellitus, Cochrane
Database Syst Rev 2005;2:CD003639,

Chiasson JL, Josse RG, Gomis R, Hanefeld M, Karasik



48,

49,

50,

51,

52,

53.

54,

55,

A, Laakso M, Acarbose treatment and the risk of car-
diovascular disease and hypertension in patients with
impaired glucose tolerance: the STOP-NIDDM Trial,
JAMA 2003;290:486-94

Yki-Jarvinen H, Drug therapy: thiazolidinediones, N
Engl J Med 2004;351:1106,

Home PD, Pocock SJ, Beck-Nielsen H, Gomis R,
Hanefeld M, Jones NP, Komajda M, McMurray JJ,
Rosiglitazone evaluated for cardiovascular outcomes-
an interim analysis, N Engl J Med 2007,357:28-38,
Goldberg RB, Kendall DM, Deeg MA, Buse JB, Zagar
AJ, Pinaire JA, Tan MH, Khan MA, Perez AT, Jacober
SJ. A comparison of lipid and glycemic effects of
pioglitazone and rosiglitazone in patients with type 2
diabetes and dyslipidemia, Diabetes Care 2005;28:
1547-54,

Nissen SE, Wolski K, Effect of rosiglitazone on the risk
of myocardial infarction and death from cardiovascular
causes, N Engl J Med 2007;356:2457-71,

Dormandy JA, Charbonnel B, Eckland DJ, Erdmann E,
Massi-Benedetti M, Moules IK, Skene AM, Tan MH,
Lefebvre PJ, Murray GD, Standl E, Wilcox RG, Wilhelm-
sen L, Betteridge J, Birkeland K, Golay A, Heine RJ,
Koranyi L, Laakso M, Mokan M, Norkus A, Pirags V,
Podar T, Scheen A, Scherbaum W, Schernthaner G,
Schmitz O, Skrha J, Smith U, Taton J, Secondary pre-
vention of macrovascular events in patients with type 2
diabetes in the PROactive (PROspective pioglitAzone
Clinical Trial in macrovascular Events): a randomized
controlled trial, Lancet 2005;366:1279-89.

Lincoff AM, Wolski K, Nicholls SJ, Pioglitazone and risk
of cardiovascular events in patients with type 2 di-
abetes mellitus: a meta-analysis of randomized trials,
JAMA 2007;298:1180-8,

Horvath K, Jeitler K, Berghold A, Ebrahim SH, Gratzer
TW, Plank J, Kaiser T, Pieber TR, Siebenhofer A, Long-
acting insulin analogues versus NPH insulin (human
isophane insulin) for type 2 diabetes mellitus, Cochrane
Database Syst Rev 2007;2:CD005613,

Zammitt NN, Frier BM, Hypoglycemia in type 2

56,

57,

58.

59,

60.

61,

62,

63.

64,

H28 St of2SA X2 M2 165

diabetes, Diabetes Care 2005;28:2948-61.

Drucker DJ, Biologic actions and therapeutic potential
of the proglucagon derived peptides, Nature Endo-
crinol Metab 2005;1:22-31,

Kendall DM, Riddle MC, Rosenstock J, Zhuang D, Kim
DD, Fineman MS, Baron AD, Effects of exenatide (ex-
endin-4) on glycemic control and weight over 30 weeks
in patients with type 2 diabetes treated with metformin
and a sulfonylurea, Diabetes Care 2005;28:1083-91,
Schmitz O, Brock B, Rungby J, Amylin agonists: a
novel approach in the treatment of diabetes, Diabetes
2004;53(Suppl 3):5233-5238,

Riddle M, Frias J, Zhang B, Maier H, Brown C, Lutz K,
Kolterman O, Pramlintide improved glycemic control
and reduced weight in patients with type 2 diabetes
using basal insulin, Diabetes Care 2007;30:2794-9,
Richter B, Bandeira-Echtler E, Bergerhoff K, Lerch CL,
Dipeptidyl peptidase-4 (DPP-4) inhibitors for type 2
diabetes mellitus, Cochrane Database Syst Rev 2008;
2:CD006739,

Goldstein BJ, Feinglos MN, Lunceford JK, Johnson J,
Williams-Herman DE, Effect of initial combination the-
rapy with sitagliptin, a dipeptidyl peptidase-4 inhibitor,
and metformin on glycemic control in patients with
type 2 diabetes, Diabetes Care 2007;30:1979-87
Welschen LM, Bloemendal E, Nijpels G, Dekker JM,
Heine RJ, Stalman WA, Bouter LM, Self-monitoring of
blood glucose in patients with type 2 diabetes who are
not using insulin: a systematic review, Diabetes Care
2005;28:1510-7.

Farmer A, Wade A, Goyder E, Yudkin P, French D,
Craven A, Holman R, Kinmonth AL, Neil A, Impact of
self monitoring of blood glucose in the management of
patients with noninsulin treated diabetes: open parallel
group randomised trial, BMJ 200;35:132,

Weng J, Li Y, Xu W, ShiL, Zhang Q, Zhu D, Hu Y, Zhou
Z, Yan X, Tian H, Ran X, Luo Z, Xian J, Yan L, Li F,
Zeng L, Chen Y, Yang L, Yan S, Liu J, Li M, Fu Z,
Cheng H, Effect of intensive insulin therapy on beta-
cell function and glycemic control in patients with



166 Hanyang Medical Reviews Vol 29 No, 2, 2009

65.

66.

67.

68.

69.

70,

",

72,

73.

74,

newly diagnosed type 2 diabetes: a multicentre ran-
domized parallel-group trial, Lancet 2008;371:1753-60,
Hirsch 1B, Bergenstal RM, Parkin CG, A real-world
approach to insulin therapy in primary care practice,
Clinical Diabetes 2005;23:78-86,

Schwartz S, Sievers R, Strange P, Lyness WH, Holl-
ander P, Insulin 70/30 mix plus metformin versus triple
oral therapy in the treatment of type 2 diabetes after
failure of two oral drugs, Diabetes Care 2003;26:2238-
43,

Yki-Jarvinen H, Ryysy L, Nikkila K, Tulokas T, Vanamo
R, Heikkila M, Comparison of bedtime insulin regimens
in patients with type 2 diabetes mellitus, Ann Int Med
1999;130:389-96,

Jeong HW, Kim YM, Kim DJ, Nam JH, An CU, Cha BS,
Song YD, Im SG, Kim GL, Lee HC, Heo GB, Develop-
ment of standardized therapeutic model in Korea type
2 diabetic patients, The Korean Journal of Internal
Medicine 2003;64:655-63,

Park SW. Current Treatment Guideline for type 2
diabetes, The Korean Journal of Internal medicine
2008;74:472-5,

Chobanian AV, Bakris GL, Black HR, Cushman WC,
Green LA, lIzzo JL Jr, Jones DW, Materson BJ, Oparil
S, Wright JT Jr, Roccella EJ, The Seventh Peport of the
Joint national Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure: the
JNC 7 report, JAMA 2003;89:260-72,

Executive Summary of the Third Report of the National
Cholesterol Education Program (NCEP) Expert Panel
on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel Ill),, JAMA
2001;285:2486-97.

Management of dyslipidemia in adults with diabetes,
Diabetes Care 2002;25 Suppl 1:S74-S77

American Diabetes Association & National institute of
Diabetes & Digestive & Kidney disease, The prevention
of delay of type 2 diabetes, Diabetes Care 2002;25:
742-9,

Robert GD, Graham TM. Intensive glycemic control in

75,

76.

7,

78,

79,

80.

81,

82,

83.

84,

the ACCORD & ADVANCE trials editorials, NEJM
2008;358:2630-3.

William TC, Glycemic targets and cardiovascular dis-
ease editorials, NEJM 2008;358: 2633-5,

Standards of Medical Care in Diabetes-2009 Ameri-
can Diabetes Association Diabetes Care 2009;32:513-
S61

Grundy SM, Cleeman JI, Merz CN, Brewer HB Jr, Clark
LT, Hunninghake DB, Pasternak RC, Smith SC Jr,
Stone NJ. Implications of recent clinical trials for the
National Cholesterol Education Program Adult Treat-
ment Panel Il guidelines, Circulation 2004;110:227-39,
Abraham EJ, Leech CA, Lin JC, Zulewski H, Habener
JF. Insulinotropic hormone glucagon-like peptide-1
differentiation of human pancreatic islet-derived pro-
genitor cells into insulin-producing cells, Endocrinology
2002;143:3152-61,

www fta gov/metwatch/safety/2007/safety07 htm#
byetta Accessed 2007;0ct, 17,

Mannucci E, Ognibene A, Cremasco F, Bardini G,
Mencucci A, Pierazzuoli E, Giani S, Messeri G, Rotella
CM, Effect of metformin of GLP-1 & leptin levels in
obese nondiabetic subjects, Diabetes Care 2001;24:
489-94,

Bergman AJ, Cote J, Yi B, Marbury T, Swan SK, Smith
W, Gottesdiener K, Wagner J, Herman GA, Effect of
renal insufficiency on the pharmacokinetics of sitaglip-
tin, Diabetes Care 2007;30:1862-4,

Polonsky KS, Given BD, Van Cauter El, Twenty-four-
hour profile & pulsatile patterns of insulin secretion in
normal and obese subjects, Clin Invest 1988;81:442-8
Rosenstock J, Schwartz SL, Clark CM Jr, Park GD,
Donley DW, Edwards MB, Basal insulin therapy in type
2 diabetes: 28-week comparision of insulin glargine
(HDE 901) and NPH insulin, Diabetes Care 2001;24:
631-6,

Henry RR, Gumbiner B, Ditzler T, Wallace P, Lyon R,
Glauber HS, Intensive, conventional insulin therapy for
type 2 diabetes: metabolic effects during a 6-month
outpatient trial, Diabetes Care 1993;16:21-31,



85,

86.

87,

88.

89,

90,

Leslie RD, Elliott RB, Early environmental events as a
cause of IDDM: Evidence & Implication, Daibetes Care
1994;43:843

Song KE, Kim DJ, Park JW, Clinical Characteristics of
Korean Type 2 Diabetes Patients According to Insulin
Secretion and Insulin Resistance, Korean Diabetes
Association 20007;31:123-9,

Shorr RI, Ray WA, Daugherty JR, Griffin MR, individual
sulfonylurea and secretion hypoglycemia in older
people, J Am Geriatric SOC 1996;44:751-5,

Bell DS, Do sulfonylurea drugs increase the risk of
cardiac events, CMAJ 2006;174:185-6,

Wilde A, Janse MJ, Electrophysiological effects of ATP
sensitive potassium channel modulation: implications
for arrythmogenesis, Cardiovasc Res 1994;28:16-24,
Johnson KH, O'Brien TD, Hayden DW, Jordan K,
Ghobrial HK, Mahoney WC, Westermark P, Immunolo-
calization of islet amyloid polypeptide (IAPP) in pan-
creatic beta cells by means of peroxidase-antiperoxi-
dase (PAP) and protein A-gold techniques, Am J Pathol
1988;130:1-8,

91,

92,

93.

94,

H2E St t9 of2SA X2 M2 167

Buse JB, Weyer C, Maggs DG, Amylin replacement with
pramlintide in type 1 and type 2 diabetes: a phy-
siological approach to overcome barriers, Clinical
Diabetes 2002;20:137-42,

Kolterman OG, Schwartz S, Corder C, Levy B, Klaff L,
Peterson J, Gottlieb A, Effect of 14 days' subcu-
taneous admisistration of the human amylin analogue,
pramlintide (AC137); an intra venous insulin challenge
and response to a standard liquid meal in patients with
IDDM, Diabetologia 1996;39:492-9,

Riddle MC, Rosenstock J, Gerich J, The treat-to-target
trial : randomized addition of glargine or human NPH
insulin to oral therapy of type 2 diabetic patients,
Diabetes Care 2003;26:3080-6,

Rosenstock J, Davies M, Home PD, Larsen J, Koenen
C, Schernthaner G, A randomised, 52-week, treat-to-
target trial comparing insulin detemir with insulin glar-
gine when administred as add-on to glucose-lowering
drugs in insulin-naive people with type 2 diabetes,
Diabetologia 2008;51:408-16,



