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off 2ot oY ZHIE SEHEH, BdEe2 SN, a2, AF oL FEetol thsiM= et Xt
Of7} ULt S=FYNES2 2IAThH| CHREE S AFS0M RASIAQLE CHEt TISHFEALE MOFZFE0|=

(semaglutide)oliM EH A E0EAE(RZH], 1.75 [95% Cl, 1.10 to 2.78]) 3| EHo| 2Hs| sHE 22
off LIEFGHCHG5,76]. Ol ETZSHE TH|2H]| Z&sHA & AR LIEHE 4+ = $I40|H Diabetes Control and
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2lae ot R4 ALK KL HEHO] CHEH, CHete = Eete] S| Rat JLl o= TS thet
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0.70, 95% CI 0.55 to 0.89)2 MEMOZ oI5t 2l (&S 32%(HR 0.67, 95% Cl 0.52 to 0.87) ZAAIZICH108].
SGLT2M[H|S| MFH ofst 2 A4z it= TIMAUTESQ ATt 22Hgl0] LIEHRIOLL, datEstoZ 2l
ot AMLO[LE EE QIO Qlot Attol| Cist 0|52 MRES0| ZAE SHXHEF <45%)0i|lA] LIEHGCH109,110].
0|21t SGLT2AM|H|S| MEHo]| L 0|52 Yix'H [Tt A2tglo] MEX 2Xo) et A7 Z SEE|UCE 2
Y QFof Aelol 71E MEH(New York Heart Association class II, 1ll, or IV A8 H)o| QLo MaEg0| Z
AEIEF <40%) 4,74482| 2tXI0f| A Al&4El DAPA-HF(Dapagliflozin and Prevention of Adverse Outcomes in
Heart Failure)d7L0{| A CHIFZZ|EZ2T 10 mg2 Tt 18.27Ho| H717|ZtE0 MR ofst =2 MEmEso=
QISH AFURIHS 26% ZAAIZACHHR 0.74, 95% Cl 0.65 to 0.85, £<0.001). TH= SIXIL} B HO| Sl 2RI A
T H|XP ZTE BCH111)

EMPEROR-Reduced(Empagliflozin outcome trial in patients with chronic heart failure with reduced

ejection fraction) @S Sl ALIZ2IZ2F HA| Sixtd QT ARHeI0| ARFO| A= & class II, 1ll, or IV
HETI EF <40%)0lM TIHE|U=0], Bt 16712 H7|2HEQ YXBUTQI MYRESOZ oot AlY 52
HEH AotZ 0I5t Yol STUN WMo| AntF2|E2XK|ZZ0IM ItKIZ 0] HIsH 25% HACHHR 0.75,

95% Cl 0.65 to 0.86, £<0.001)[112]. At22|EZFIO| Z 1t HA| Bl RO AZHRI0| LIEFGC DAPA-HF ¢+
ot EMPEROR-Reduced H712| HEHE MMM E SGLT2A(F| X2 RE ISR Qlot AFLE 13%(pooled HR

0.87, 95% CI 0.77 to 0.98, P=0-018), MHZESIO 2 0I5t AFYAZ 14%(0.86, 0.76 to 0.98, P=0-027), MEH o}%}
=2 MYESO Z OISt AFLUQIES 26%(0.74, 0.68 to 0.82; P<0-0001) ZAA|ZHCH113].
HRWIIX| TIE DE SGLT2AMM|Q| Aot AHL0l|A A1 H0f| TSt 0|50] ZHE0| SGLT2YHIA|2| 7|

S o
Y 2xtoM= HEH o

Az H(class effect)Z MZIEICE AR ZAl0| U1 MAEE XSHEF <45%)7t Y=
x

siot gEEsto
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AAULE P18l SGLT2UMNHIE AHESH= 20| B2t 0|50| QT TEHEICE

3. 2lsH

SGLT24H|Kl= CHe 3! 0|2 QIok Hlir 2 QI3H SHXFOf|A| Labediet A| EHES Xelfd o~ UL SEo SEUFIL S

BH=|X| fO™ Efa T (RN, SHLUE Y| 2-H0| B71E = UCL WAV |4 EB 24Tl Ll 2[H2 37t

Al7]3, Fournier's gangrene®| SHAt|7F 2 E|0] QT ESX|2 S HAEASO| Uhd Q8 Sttt U

SRt M= k=0l Qo MSHA7t 2HI7F 2 = UCH CHE HYZONZE YEXHO0| Yot SXfol|M HEH
Aot E Bf7| I3l F7I5H= FR, 7I1E S| A ZHO| &H| O|FOX|X| foH MEH0| e o= Ut
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X ]
[=]

(2) GLP-1-~EHIZHEH|
GLP-1=EH|ZHEH| | 2o dof| 2510 oIl L AFE7HSTl 2|2t = REO| =, SCH2FEI0|=0F &= ZLY A
80| 7Hs351| 2 AR MDH2FERO|=0f| 2ot 3719] 0|SYWH FARIZZ AT E YIISHACE FARUZHT S

S 27z WIYoD 2 THLES PRI,

!"

0|5(mel)
1) SGLT22M|H| (% 11.2)

HYRLAHRIXIE Sttot 2 = At 7,020H0i|AH| SGLT22M|H|2! Ant 22| S 2XIS Foet FALCHEAT

o=

—_
_

-]
ot

(Empagliflozin Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Pa

Glucose, EMPA-REG OUTCOME trial)oflA] & 314 2t A] 9(2F20)| HisH MEztEeHAE ALY, HIX|EE A
TZME, HIX|HY = EF) LH0| 14% ZASIFCHSIEH| 0.86, 95% CI 0.74 to 0.99, P=0.04)[25]. O|F EMPA-
REG OUTCOME 1101 &0t OfA|Qt 2HXIDF 2 EMSH AWM E 3-8 FRF '%HAH_*B point major
cardiovascular adverse events, MACE)2| $|&lH|= 0.68(95% Cl, 0.48 to 0.95)2, ZE 2l2lof| o|st AtZto|Lt Al

atients-Removing Excess
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S0i| CHol MFQlut gAbet ZutE ERACH114]. 351,476H0| ZetEl, AL7(2H 2\ 0|42 57 RARAMAT SO
HIER2 M0l SGLT2 M7t =2l ald2tEet ShiS 20%, Z= J210)| /ot AFLE 33%, tiR Q= Qlot S
38% ZAAIZACH115].

47FX| SGLT2AM|R(0l| CHet 67H2| FEHR(HIE fIOfhE AT S HIERZHEH AT0AM SCLT2Y M= F2
A 2EEHLIRH] 0.90, 95% CI 0.85 to 0.95; Q statistic, £=0.27), MEHMOZ 0I5t i@} AMetazto = QIst

x|
=
TS| AT 7|A SdFAE TS 7
z =

Ar2H(@[&dH| 0.78, 95% CI 0.73 to 0.84; Q statistic, £=0.09)2
2o A2glo] SGLT2YAIA| X2E FAEBASE MEMOZ olst lelnt MHEIESIOZ oIt AFLO| 2/ ZF
A9 ZHHAE|0] AACH116]. e 2M0ll= & 46,969H2| 28T APt TSEQ T, T F 66.2%= SAZESHA

Yetaets JHX|1D AU, B LIO|= 63.7Ml, 65.9%7t EXE, 78.5%7t H10|ACE EMPA-REG OUTCOME trial,
Canagliflozin Cardiovascular Assessment Study (CANVAS), Dapagliflozin Effect on Cardiovascular Events-
Thrombolysis in Myocardial Infarction 58 (DECLARE-TIMI 58), Canagliflozin and Renal Events in Diabetes
with Established Nephropathy Clinical Evaluation (CREDENCE), Evaluation of Ertugliflozin Efficacy and
Safety Cardiovascular Outcomes Trial (VERTIS CV) €727} Zet|QICt

EMPA-REG OUTCOME trial, CANVAS, DECLARE-TIMI 58, CREDENCE & 4712| SGLT2X|A| CHA 2 At
Aol HEFZAMOME SGLT2AMM= el etEleto] Wl MHEpAeto 2 QIS A, BE AI0]| 2|5 A
YIS ED, 023t Fih= 7|N MIRESO|L HEMO| RRoF ARtelo] LIEHGCH117,118]. EMPA-REG
OUTCOME trial, CANVAS, DECLARE-TIMI 582 3747 E HIEH2 Mot 20N = 7|A sty arEeto] )
= SXHOI| M2 AR SR AT 2EEE|UCHE oM Cha XHO[ZL QX O] AN Al etast
OF Qlot AfYO|Lt HEHO 2 2lot AI0]| Chst
LIEFRCH119). 2t Fadetelgetaets SUist YintE SHXH0)AH|IAM SGLT2A || A

o
Hiot 20| FRAHPTS U A0 oIt A, RO QI3 ¢/

(2) GLP-14~8HIZHEH| (& 11.3)

GLP-1~8H|ZHE || Mo Mol et i a1 Ukt AP ST 30 FRAUERARA(3-point major
adverse cardiovascular event, MACE)2| 20|10 0| 37tX|= A& 2tAt 2 (cardiovascular death), H|X|ZHX
AMZZAMZ(nonfatal myocardial infarction), HIX|HX |EZF(nonfatal stroke)2 2[0St TItst 371X H-20f|
M CHA SIRES0IAIN 718 S4EstaldetEeto] St HIE0| Eat SZEH|A XHo[7F ARACE

@M LEADER(Liraglutide Effect and Action in Diabetes: Evaluation of CV Outcome Results) H7[27]=
Q1 2dEr BtX} 9,340E S CHMC = 222 TEIO|=2t fefES FAI9| HiFTH 0|15 WHAHTP=O TA| 2hxt

9| 81%+= 71N FHHBtYRES0| SHEO] AAD LIHX| 19%2| eiRt= 4Bt Eeto| IRttt



20 URACE Ukt AT ZHRI 3rH FRAUERAIAS| ZE2 (< ChH| 2|22 ELO|=0A 13% LHAMOH (]
0.87, 95% CI 0.78 to 0.97), MEZAL(RIZIH] 0.78, 95% ClI 0.66 to 0.93), RS A/H|X|HX/X|EH MZAMZ(P
&iH| 0.86, 95% C1 0.73 to 1.00), HIX|EX/X|HH =|ZF (/@] 0.89, 95% Cl 0.71 to 1.06)2| 2} RAE0| 7|0{s}

FCL RE Aol0f| o|$t AF2E (all-cause of mortality)2 9|2f CHH| 2|2H2REH0|=0iIA 15% ZiASHI=0(SIH
0.85,95% CI 0.74 t0 0.97) Ol= T2 &IEZAIL ZA0 7|15t Z0|UCE MEHO 2 0I5t A/US 2| ChH| 2[2t=
FEN|E0|M SAXLZ R2If Za= HOIX| 2EUTHSIRH] 0.87, 95% CI 0.73 to 1.05).

SUSTAIN-6(Trial to Evaluate CV and Other Long-term Outcomes With Semaglutide in Subjects With
T2D) E+[76]= LEADER H70llAet 22 TRt 7|E S AFEStR=D, 421 28tn Y BHX} 3207HS CHMC=
MIDISFEIO|=2} 2|2fS FAIQ(HNE S O|ZWHAH LA TA| 22| 72%= 7|N Fatdztaddetasto] Stte|of
UACE Xt AT FHRI 30 FRAIHLIAIZIC| o2 2|2 ChH| MIOFSREH|E01|M 26% ZAOH(RIEH| 0.74,
95% CI 0.58 t0 0.95), Zf QAHZE= AHETAL(IEH] 0.98, 95% CI 0.65 to 1.48), HIX|HE M2 ZMES(IEH]
0.74, 95% Cl 0.51 to 1.08), HIX|HA =EF(I&H| 0.61, 95% Cl 0.38 to 0.99)2 LIEFGLCE 9|2 CHH| MOFSZE}
O|E0|IA ZE §2l0]| o3t AFUER 2|&H|7H 1.05(95% Cl, 0.74 to 1.50)0|Lt MEHOZ Qlst (RI3H| HR 1.11,
95% CI 0.77 to 1.61)0llA SAXN Rolet A= HO|X| QAL

REWIND(Researching CV Events With a Weekly Incretin in Diabetes) H7[28]i= A9l 23 SixEetxt 9,901

TS Y22 ScIZFEIO|=0t flofS FAR|HiT e oS WHHATA=L, #lo & Set= el 71X FdEsty

HEHERH0| | HXtef 3192t SHtE|0] AAD R ZO| BXHS2 S0 UAX| SFUCE 2A AL =HRI 30 =
|2F CHH| S2F2TEH0|Z0f|A 12% ZASIR1(RI&H] 0.88, 95% CI 0.79 to 0.99). AIE2AIL
0.91, 95% CI 0.7 to 1.06), HIX|BX/X|EH A2 ZMES(QI&H| 0.96, 95% CI 0.79 to 1.15)2 SAHH 2|
O] AAUCL} HIX|HX/X|BH = EF -2 24% LASIVCHRIZIH] 0.76, 95% CI 0.62 to 0.94)2 LIEHLLL 0f2{%

T [m=]
FQABBAR U ZAE JIX SUZSHABETE SHoiseL AEIgl0] URE| LIEKTL ARHOE I8t o
L
—

-lo

AlgH A2 2IoF CHH| S2t=FEIO|E0A SAXMCE Rol3t ZAE HO[X| &
% D HT0IME 69%7t 71K FHaZSHA R ES0] SHHE|0] UX| &
2 Mol 29t SXI=D, O] R0 FRAYTAIA WS SUSH M 2 ZUAAZ7| HE0| S2H=FE0|E
RUCHSIEIH] 0.87, 95% Cl 0.74 to 1.02 for both, 2 for
o S 4R SHCIE iR 7
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¥ 11.3 Summary of CV outcome trials with GLP-1RA in type 2 diabetes

REWIND LEADER SUSTAIN-6
Patients enrolled 9,901 9,340 3,297
Drug Dulaglutide Liraglutide Semaglutide SC
1.8 mg or max tolerated
D 15 k 0.5 1 k
ose mg/wee dose/day mg or 1 mg/wee
Median duration of 54 38 21
follow up (years)
Mean baseline A1C
1.2 8.7 8.7
(%)
Mc.aan duration of 9.5 19.8 13.9
diabetes (yeras)
Baseline statin (%) 66.0 72.0 73.0
Baseline ASCVD /
31.0 81.0 72.0
HF (%)
Baseline HF (%) 9.0 18.0 24.0

Primary outcome”

0.88 (0.79-0.99)

0.87 (0.78-0.97)

0.74 (0.58-0.95)

CV death

0.91 (0.78-1.06)

0.78 (0.66-0.93)

0.98 (0.65-1.48)

Fatal/nonfatal MI?

0.96 (0.79-1.15)

0.86 (0.73-1.00)

0.74 (0.51-1.08)

Fatal/nonfatal stroke?

0.76 (0.62-0.94)

0.86 (0.71-1.06)

0.61 (0.38-0.99)

All-cause mortality

0.90 (0.80-1.01)

0.85 (0.74-0.97)

1.05 (0.74-1.50)

HF hospitalization”

0.93 (0.77-1.12)°

0.87 (0.73-1.05)

0.86 (0.48-1.55)

Renal composite
outcome”

0.85 (0.77-0.93)

0.78 (0.67-0.92)

0.64 (0.46-0.88)

1)Three*point MACE is a composite of CV death, MI, or stroke

The risk estimates and 95% Cls for SUSTAIN-6 is for nonfatal M (excluding fatal MI) or nonfatal stroke (excluding fatal stroke). The effect estimates for
the composite endpoints of fatal or nonfatal Ml and fatal or nonfatal stroke were not available in the primary manuscripts.

3)Urgent HF visit or hospitalization for HF.

“The renal compsite outcome reported in a recnt meta-analysis was a composite of the development of macroalbuminuria doubling of serum
creatinine, a = 40% declin in eGFR, development of end-stage kidney disease, or death due to renal causes. For SUSTAIN-6, the renal composite

was presistent macroalbuminuria, persistent doubling of serum creatinine with an eGFR < 45mL/min/1.73m? need for continuous renal replacement

therapy.
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Ql&2l 2|ATZ (Lyumjev®) 28 12A12¢ ~4.6A|2t
QI&2! OFATIE (Fiasp®) 48 1-3AI2t 3-5A12
QI&2I OfATIE (NovoRapid®) 1-3AI2t 3-5A2
ol&2l 2|AZ 2 (Humalog®) 10-15% 12412t 3-5A12t
olazl 222|7 (Apidra®) 12412 2-4A12
Ch|zgelael
l22{Q1&2! (Humulin R®) 308 2-3AIZH 6.5A12t
b I
B7|58oss
NPHQIZ2! (Humulin N®) 13A12t 5-8AIZt 18AIZI7tX|
H7|xgolgel
ol&2l CE{H (Levemir®) 3-4AI2¢ 6-8AIZt pZNFdvIoN
ol&2l 2217 (Lantus®) 1.5A1Zt 24 X7
ol&2l oI 22| (Tresiba®) 12t gle 424|704
oIzl 224300 (Toujeo®) 6AIZH 24-36A12t
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Q. Azist IHE (A1C > 9.0%)2} S| DRSO oIt Algorithm 3
Z4 (CH3, Chix, XIZ 24 5)0] SHis|of =742 ZAH| = Ql&El
Q. 718 Weto = MRHY, ZAAs eI 22
BHdAIZHIgRI0| Stits|of Ik

TRIPLE (oPP4i)(_12D J(_su_)(6LP-1RA) (insulin
ch2bst

(+]
-
setr2i)(opp4i)(_1z0 J(CacGl su/Glin) (insulin) (s6Lr2i)(DPP-4i SU/Glin

@) SHALCH ESHSIHEIR

; DUAL  SGLT2i( T (T T\GLP-1RA E
H | | | | H
i | | H
' = [ | I
1 ) &1 !
f DPP-4i Lt L TZD Ay
! ] Metformin(_] ] 11 j@i .
: o - o MON0| i © e i
H = | | H
: 1/ L1/ —L 1L/ :
H (+] (+] () _
; Su ":‘ "T“ Glin® (T \aGl ’_}" Insulin !
! | | | | HEHs |
| | | | | | (T, !
! | | [ ] |
: o 1 I, ;
: o :

B K2 KX 71E A2 FY F2 EMIE ASE Y (2), EIAIE 22 F7H (3R 014)
Mg, 858, 3717t ds 3 A2 = FAHIE Zett X2 A2 Al Algorithm 3 &=

1 Particularly heart failure with reduced ejection fraction (HFrEF, clinical diagnosis of HF and LVEF < 40%).

2 A history of an acute coronary syndrome or myocardial infarction, stable or unstable angina, coronary heart disease with or without
revascularization, other arterial revascularization, stroke, or peripheral artery disease assumed to be atherosclerotic in origin.

3) eGFR < 60 mL/min/1.73 m2 or urine albumin creatinine ratio > 30 mg/g.

4 Glinide can be used as dual therapy with metformin, TZD, a-Gl, or insulin.
Glinide can be used as triple therapy with metformin and a-Gl, metformin and TZD or metformin and insulin.
a-Gl, alpha-glucosidase inhibitor; DPP-4i, dipeptidyl peptidase-4 inhibitor; Glin, glinide; GLP-1RA, glucagon-like peptide-1 receptor
agonist; SGLT2i, sodium-glucose cotransporter 2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione.

J112 HSQHOE SE LA EHX| 23 39 HELH(YDAS 2).
HEQUDIoR BUSEA|N EHob| of24S 29, NS JIH0| L2 £ Jix| 20| HERHS 12z oS NNl HHUSIRIHAS
o), XTI (B, HFHSH RS M MRfSt, 2t Brhel HOl= FUES, FYMS IITOE Moge 57 S YAE oln)
8. 2848 RHOR T YBtHMAT SHO| SHOK R F2 JIE 4B FHPILL 7IH0| (12 EPIY 222 WABILY 3N B8RS
Az, Of 22 A| MEHSTURMOlR} A BLSTE DUIERE. T 221t HUSH BIP7t WA A2 FAHS BIX D2fE. HERHY F
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GLP-1RA, glucagon-like peptide-1 receptor agonist ; OAD, oral anti-diabetic drug.
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Q. ($4%H ALC) - (R E ALC) > 1.5%
Z2A1C>7.5%7?

(S ALC) -

(BEALC) > 1.5%
Z2AI1C>7.5%7

Q. (S ALC) - (SE ALC)> 1.5%

SGLT2i* + Met

SGLT2i% + Other

SGLT2i% + Met

GLP-1RA® + Met

Z2A1C>7.5%7?

SGLT2i® + Met

GLP-1RA® + Met

=

Met + Other TZD" + Met Met + Other
L Other (TZD 271) J‘ Others (TZD 271) ’ Met + Other L Other ’ ‘ Others J
Others
—
R =g =3z
@) SH ALCH IR E=T? j
X2 7R SHEBHE @M A nsl= of2 F7HEE
MY, FH8, 27t AS R A2 2B 22377t R=EIE A2 FHEE

1 Particularly heart failure with reduced ejection fraction (HFrEF, clinical diagnosis of HF and LVEF < 40%).

2 A history of an acute coronary syndrome or myocardial infarction, stable or unstable angina, coronary heart disease with or without
revascularization, other arterial revascularization, stroke, or peripheral artery disease assumed to be atherosclerotic in origin.

3) eGFR < 60 mL/min/1.73 m2 or urine albumin creatinine ratio = 30 mg/g.

4 Dapagliflozin, empagliflozin, ertugliflozin.

%) Dapagliflozin, empagliflozin.

9 Dulaglutide, liraglutide, semaglutide.

7 Pioglitazone.

GLP-1RA, glucagon-like peptide-1 receptor agonist; Met, metformin; SGLT2i, sodium-glucose cotransporter 2 inhibitor; TZD, thiazolidinedione.

a3 114 HRH, ZYFpUERRE, (R UTRES SUkt 28 Y'Y #xto| FEXR(Y NS 4).
MRHS SUIsh 22 SCIT2MAIE Eafel X|RE M MetpHCin2e|Z27, An2e| 227, YE2e|Z2T). FEsEnmse §
WISt 22 SIS QYA HELDIS M At8SHD, WBRHO| WY 2L HEZEIO| SCLIT2AN (22| 227, Hnt22|Z 2Lt GLP-1
+EH|ZE (S22 TEO|S, 2(2H2REIO|E, MDIZRELO|S FAN)S M 48 SCLT22IKIHIL GLP- 184X 8HIS HEotK| R 3
2, MolojZ2|gicto|2(n| 222 |EHE) HES Nafel BHYNTTSS St 29, SCLT20MNIAIS Zest X|RE M Mefs(CinZe| 227,
An22|Z27). HIEZLID YERY Al SGLT2AHHIE ASSIX| R B2 GLP-1:-8HIZI8H| (S22 2E0|S, 2|22 2E(0|S, Mot2RE
Ol FAIH)) WS mafst. of W Al MSETIHMO|RSt IS 2SS DUIERIE. SCLT2MILE GLP-1:-8XIZH SR Mgpolel £
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eGFR CKD1-2 CKD3a CKD3b CKD4 m

Meglitinides
Repaglinide .
Mitiglinide ]
Nateglinide .
DPP-4 inhibitors
vildagliptin
Linagliptin L
cemigiptin | T .
Tencligiptin | 1.
Alogliptin _
Evogliptin 5mg
Anagliptin L ome |
SGLT2 inhibitors
Dapagliflozin B Al A= gle
Empagliflozin HBHE AL Xz gle
Ertugliflozin Xz gle
Ipragliflozin Az gle
Sulfonylureas

Alpha-glucosidase inhibitors

Thiazolidinediones
Pioglitazone

Lobeglitazone
GLP-1 receptor agonists
I s 2R
DeGFR = 50 mL/min/1.73m2 2% T 24Q,
2eGFR >45 mL/min/L73m2 8% XH £LQ,
3eGFR <25 mL/min/1.73 m2 2Xl.
CKD, chronic kidney disease ; ESKD, end-stage kindney disease.

J 115 MBSO M2 Y o8 8 £
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CKD, chronic kidney disease.
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133



11 26 Ho| o =K| =

DA

1.Weng J, Li Y, Xu W, et al. Effect of intensive insulin therapy on beta-cell function and glycaemic control in patients with newly diagnosed

type 2 diabetes: a multicentre randomised parallel-group trial. Lancet 2008;371:1753-60.

2. Kramer CK, Zinman B, Retnakaran R. Short-term intensive insulin therapy in type 2 diabetes mellitus: a systematic review and meta-

analysis. Lancet Diabetes Endocrinol 2013;1:28-34.

3. Lee BW, Kim JH, Ko SH, et al. Insulin therapy for adult patients with type 2 diabetes mellitus: a position statement of the Korean Diabetes

Association, 2017. Diabetes Metab J 2017,41:367-73.

4. Holman RR, Thorne Kl, Farmer AJ, et al. Addition of biphasic, prandial, or basal insulin to oral therapy in type 2 diabetes. N Engl J Med

2007,357-:1716-30.

5. Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment and risk of complications in patients

with type 2 diabetes (UKPDS 33). UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998;352:837-53.

6. Effect of intensive blood-glucose control with metformin on complications in overweight patients with type 2 diabetes (UKPDS 34). UK

Prospective Diabetes Study (UKPDS) Group. Lancet 1998;352:854-65.
7. Stratton IM, Adler Al, Neil HA, et al. Association of glycaemia with macrovascular and microvascular complications of type 2 diabetes (UKPDS
35): prospective observational study. BMJ 2000;321:405-12.

8. Cai X, Gao X, Yang W, et al. Efficacy and safety of initial combination therapy in treatment-naive type 2 diabetes patients: a systematic

review and meta-analysis. Diabetes Ther 2018;9:1995-2014.

9. Phung 0J, Sobieraj DM, Engel SS, et al. Early combination therapy for the treatment of type 2 diabetes mellitus: systematic review and

meta-analysis. Diabetes Obes Metab 2014;16:410-7.

10. Olansky L, Reasner C, Seck TL, et al. A treatment strategy implementing combination therapy with sitagliptin and metformin results in
superior glycaemic control versus metformin monotherapy due to a low rate of addition of antihyperglycaemic agents. Diabetes Obes
Metab 2011;13:841-9.

11. Hadjadj S, Rosenstock J, Meinicke T, et al. Initial combination of empagliflozin and metformin in patients with type 2 diabetes. Diabetes
Care 2016;39:1718-28.

12. Aroda VR, Gonzalez-Galvez G, Gron R, et al. Durability of insulin degludec plus liraglutide versus insulin glargine U100 as initial injectable
therapy in type 2 diabetes (DUAL VIII): a multicentre, open-label, phase 3b, randomised controlled trial. Lancet Diabetes Endocrinol
2019;7:596-605.

13. Abdul-Ghani MA, Puckett C, Triplitt C, et al. Initial combination therapy with metformin, pioglitazone and exenatide is more effective than
sequential add-on therapy in subjects with new-onset diabetes. Results from the Efficacy and Durability of Initial Combination Therapy for
Type 2 Diabetes (EDICT): a randomized trial. Diabetes Obes Metab 2015;17:268-75.

14. Matthews DR, Paldanius PM, Proot P, et al. Glycaemic durability of an early combination therapy with vildagliptin and metformin versus
sequential metformin monotherapy in newly diagnosed type 2 diabetes (VERIFY): a 5-year, multicentre, randomised, double-blind trial.
Lancet 2019;394:1519-29.

15. Laiteerapong N, Ham SA, Huang ES, et al. Response to comment on laiteerapong et al. the legacy effect in type 2 diabetes: impact of early
glycemic control on future complications (The Diabetes & Aging Study). Diabetes Care 2019;42:416-426. Diabetes Care 2019;42:e46-7.

16. Holman RR, Paul SK, Bethel MA, et al. 10-year follow-up of intensive glucose control in type 2 diabetes. N Engl J Med 2008;359:1577-89.

17. Matthews DR, Paldanius PM, Stumvoll M, et al. A pre-specified statistical analysis plan for the VERIFY study: Vildagliptin efficacy in
combination with metformin for early treatment of T2DM. Diabetes Obes Metab 2019;21:2240-7.

18. Milder TY, Stocker SL, Abdel Shaheed C, et al. Combination therapy with an SGLT2 inhibitor as initial treatment for type 2 diabetes: a
systematic review and meta-analysis. J Clin Med 2019;8:45.

19.Wu S, Gao L, Cipriani A, et al. The effects of incretin-based therapies on beta-cell function and insulin resistance in type 2 diabetes: a
systematic review and network meta-analysis combining 360 trials. Diabetes Obes Metab 2019;21:975-83.

20. Li J, Gong Y, Li C, et al. Long-term efficacy and safety of sodium-glucose cotransporter-2 inhibitors as add-on to metformin treatment in
the management of type 2 diabetes mellitus: a meta-analysis. Medicine (Baltimore) 2017;96:e7201.

21.Ji L, Chan JCN, Yu M, et al. Early combination versus initial metformin monotherapy in the management of newly diagnosed type 2
diabetes: an East Asian perspective. Diabetes Obes Metab 2021;23:3-17.

134



22. Rosenstock J, Vico M, Wei L, et al. Effects of dapagliflozin, an SGLT2 inhibitor, on HbA(1c), body weight, and hypoglycemia risk in patients
with type 2 diabetes inadequately controlled on pioglitazone monotherapy. Diabetes Care 2012;35:1473-8.

23. Lewin A, DeFronzo RA, Patel S, et al. Initial combination of empagliflozin and linagliptin in subjects with type 2 diabetes. Diabetes Care
2015,38:394-402.

24. Chin KL, Ofori-Asenso R, Si S, et al. Cost-effectiveness of first-line versus delayed use of combination dapagliflozin and metformin in
patients with type 2 diabetes. Sci Rep 2019;9:3256.

25.Zinman B, Wanner C, Lachin JM, et al. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. N Engl J Med
2015;373:2117-28.

26. Wiviott SD, Raz |, Bonaca MP, et al. Dapagliflozin and cardiovascular outcomes in type 2 diabetes. N Engl J Med 2019;380:347-57.

27. Marso SP, Daniels GH, Brown-Frandsen K, et al. Liraglutide and cardiovascular outcomes in type 2 diabetes. N Engl J Med 2016,375:311-22.

28. Gerstein HC, Colhoun HM, Dagenais GR, et al. Dulaglutide and cardiovascular outcomes in type 2 diabetes (REWIND): a double-blind,
randomised placebo-controlled trial. Lancet 2019;394:121-30.

29. Egede LE, Gebregziabher M, Echols C, et al. Longitudinal effects of medication nonadherence on glycemic control. Ann Pharmacother
2014,48:562-70.

30. Huber CA, Reich O. Medication adherence in patients with diabetes mellitus: does physician drug dispensing enhance quality of care?
Evidence from a large health claims database in Switzerland. Patient Prefer Adherence 2016;10:1803-9.

31. Iglay K, Cartier SE, Rosen VM, et al. Meta-analysis of studies examining medication adherence, persistence, and discontinuation of oral
antihyperglycemic agents in type 2 diabetes. Curr Med Res Opin 2015;31:1283-96.

32. McGovern A, Tippu Z, Hinton W, et al. Systematic review of adherence rates by medication class in type 2 diabetes: a study protocol. BMJ
Open 2016,6:€010469.

33. Khunti K, Seidu S, Kunutsor S, et al. Association between adherence to pharmacotherapy and outcomes in type 2 diabetes: a meta-
analysis. Diabetes Care 2017,40:1588-96.

34. Polonsky WH, Henry RR. Poor medication adherence in type 2 diabetes: recognizing the scope of the problem and its key contributors.
Patient Prefer Adherence 2016,10:1299-307.

35. McGovern A, Tippu Z, Hinton W, et al. Comparison of medication adherence and persistence in type 2 diabetes: a systematic review and
meta-analysis. Diabetes Obes Metab 2018;20:1040-3.

36. Lasalvia P, Barahona-Correa JE, Romero-Alvernia DM, et al. Pen devices for insulin self-administration compared with needle and vial:
systematic review of the literature and meta-analysis. J Diabetes Sci Technol 2016;10:959-66.

37. American Diabetes Association. 3. Comprehensive medical evaluation and assessment of comorbidities: standards of medical care in
diabetes-2018. Diabetes Care 2018;41(Suppl 1):528-37.

38. Schectman JM, Nadkarni MM, Voss JD. The association between diabetes metabolic control and drug adherence in an indigent
population. Diabetes Care 2002;25:1015-21.

39. Pladevall M, Williams LK, Potts LA, et al. Clinical outcomes and adherence to medications measured by claims data in patients with
diabetes. Diabetes Care 2004,27:2800-5.

40. Capoccia K, Odegard PS, Letassy N. Medication adherence with diabetes medication: a systematic review of the literature. Diabetes Educ
2016,42:34-71.

41. Cheen MHH, Tan YZ, Oh LF, et al. Prevalence of and factors associated with primary medication non-adherence in chronic disease: A
systematic review and meta-analysis. Int J Clin Pract 2019;73:e13350.

42. Choi YJ, Smaldone AM. Factors associated with medication engagement among older adults with diabetes: systematic review and meta-
analysis. Diabetes Educ 2018;44:15-30.

43.Vignon Zomahoun HT, de Bruin M, Guillaumie L, et al. Effectiveness and content analysis of interventions to enhance oral antidiabetic
drug adherence in adults with type 2 diabetes: systematic review and meta-analysis. Value Health 2015;18:530-40.

44. Long H, Bartlett YK, Farmer AJ, et al. Identifying brief message content for interventions delivered via mobile devices to improve
medication adherence in people with type 2 diabetes mellitus: a rapid systematic review. J Med Internet Res 2019;21:e10421.

45. Farmer AJ, McSharry J, Rowbotham S, et al. Effects of interventions promoting monitoring of medication use and brief messaging on
medication adherence for people with type 2 diabetes: a systematic review of randomized trials. Diabet Med 2016;33:565-79.

135



11 26 Ho| o =K| =

46. Bennett WL, Maruthur NM, Singh S, et al. Comparative effectiveness and safety of medications for type 2 diabetes: an update including
new drugs and 2-drug combinations. Ann Intern Med 2011;154:602-13.

47. Maloney A, Rosenstock J, Fonseca V. a model-based meta-analysis of 24 antihyperglycemic drugs for type 2 diabetes: comparison of
treatment effects at therapeutic doses. Clin Pharmacol Ther 2019;105:1213-23.

48. Zaccardi F, Dhalwani NN, Dales J, et al. Comparison of glucose-lowering agents after dual therapy failure in type 2 diabetes: A systematic
review and network meta-analysis of randomized controlled trials. Diabetes Obes Metab 2018;20:985-97.

49. Lee CM, Woodward M, Colagiuri S. Triple therapy combinations for the treatment of type 2 diabetes: a network meta-analysis. Diabetes
Res Clin Pract 2016;116:149-58.

50. Lozano-Ortega G, Goring S, Bennett HA, et al. Network meta-analysis of treatments for type 2 diabetes mellitus following failure with
metformin plus sulfonylurea. Curr Med Res Opin 2016;32:807-16.

51. Qian D, Zhang T, Zheng P, et al. Comparison of oral antidiabetic drugs as add-on treatments in patients with type 2 diabetes uncontrolled
on Metformin: a network meta-analysis. Diabetes Ther 2018;9:1945-58.

52. Qaseem A, Barry MJ, Humphrey LL, et al. Oral Pharmacologic Treatment of Type 2 Diabetes mellitus: a clinical practice guideline update
from the American College of Physicians. Ann Intern Med 2017,166:279-90.

53. Kim MK, Suk JH, Kwon MJ, et al. Nateglinide and acarbose for postprandial glucose control after optimizing fasting glucose with insulin
glargine in patients with type 2 diabetes. Diabetes Res Clin Pract 2011;92:322-8.

54. Palmer SC, Mavridis D, Nicolucci A, et al. Comparison of clinical outcomes and adverse events associated with glucose-lowering drugs in
patients with type 2 diabetes: a meta-analysis. JAMA 2016;316:313-24.

55. American Diabetes Association. 9. pharmacologic approaches to glycemic treatment: standards of medical care in diabetes-2021. Diabetes
Care 2021;44(Suppl 1):S111-24.

56. Yoon KH, Shin JA, Kwon HS, et al. Comparison of the efficacy of glimepiride, metformin, and rosiglitazone monotherapy in korean drug-
naive type 2 diabetic patients: the practical evidence of antidiabetic monotherapy study. Diabetes Metab J 2011;35:26-33.

57. Maruthur NM, Tseng E, Hutfless S, et al. Diabetes medications as Monotherapy or Metformin-based combination therapy for type 2
diabetes: a systematic review and meta-analysis. Ann Intern Med 2016,164.740-51.

58. Davies MJ, D'Alessio DA, Fradkin J, et al. Management of hyperglycemia in type 2 diabetes, 2018. A consensus report by the American
Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD). Diabetes Care 2018;41:2669-701.

59. Zhang K, Yang W, Dai H, et al. Cardiovascular risk following metformin treatment in patients with type 2 diabetes mellitus: Results from
meta-analysis. Diabetes Res Clin Pract 2020;160:108001.

60. Bailey CJ, Turner RC. Metformin. N Engl J Med 1996;334.574-9.

61. Yang W, Cai X, Wu H, et al. Associations between metformin use and vitamin B12 levels, anemia, and neuropathy in patients with diabetes:
a meta-analysis. J Diabetes 2019;11:729-43.

62. Out M, Kooy A, Lehert P, et al. Long-term treatment with metformin in type 2 diabetes and methylmalonic acid: Post hoc analysis of a
randomized controlled 4.3year trial. J Diabetes Complications 2018;32:171-8.

63. U.S. Food and Drug Administration. FDA Drug Safety Communication: FDA revises warnings regarding use of the diabetes medicine
metformin in certain patients with reduced kidney function. Available from: https.//www.fda.gov/drugs/drug-safety-and-availability/fda-
drug-safety-communication-fda-revises-warnings-regarding-use-diabetes-medicine-metformin-certain (2017).

64. Ko SH, Hur KY, Rhee SY, et al. Antihyperglycemic agent therapy for adult patients with type 2 diabetes mellitus 2017: a position statement
of the Korean Diabetes Association. Diabetes Metab J 2017;41:337-48.

65. Tsapas A, Avgerinos |, Karagiannis T, et al. comparative effectiveness of glucose-lowering drugs for type 2 diabetes: a systematic review
and network meta-analysis. Ann Intern Med 2020;173:278-86.

66. Davies MJ, Donnelly R, Barnett AH, et al. Exenatide compared with long-acting insulin to achieve glycaemic control with minimal weight
gain in patients with type 2 diabetes: results of the Helping Evaluate Exenatide in patients with diabetes compared with Long-Acting insulin
(HEELA) study. Diabetes Obes Metab 2009;11:1153-62.

67. Heine RJ, Van Gaal LF, Johns D, et al. Exenatide versus insulin glargine in patients with suboptimally controlled type 2 diabetes: a
randomized trial. Ann Intern Med 2005;143:559-69.

68. Russell-Jones D, Vaag A, Schmitz O, et al. Liraglutide vs insulin glargine and placebo in combination with metformin and sulfonylurea
therapy in type 2 diabetes mellitus (LEAD-5 met+SU): a randomised controlled trial. Diabetologia 2009;52:2046-55.

136



69. D'Alessio D, Haring HU, Charbonnel B, et al. Comparison of insulin glargine and liraglutide added to oral agents in patients with poorly
controlled type 2 diabetes. Diabetes Obes Metab 2015;17:170-8.

70. Kivimaki M, Batty GD, Pentti J, et al. Modifications to residential neighbourhood characteristics and risk of 79 common health conditions: a
prospective cohort study. Lancet Public Health 2021;6:€396-407.

71. Gough SC, Bode BW, Woo VC, et al. One-year efficacy and safety of a fixed combination of insulin degludec and liraglutide in patients with
type 2 diabetes: results of a 26-week extension to a 26-week main trial. Diabetes Obes Metab 2015;17:965-73.

72. Araki E, Inagaki N, Tanizawa Y, et al. Efficacy and safety of once-weekly dulaglutide in combination with sulphonylurea and/or biguanide
compared with once-daily insulin glargine in Japanese patients with type 2 diabetes: a randomized, open-label, phase Ill, non-inferiority
study. Diabetes Obes Metab 2015;17:994-1002.

73.Blonde L, Jendle J, Gross J, et al. Once-weekly dulaglutide versus bedtime insulin glargine, both in combination with prandial insulin
lispro, in patients with type 2 diabetes (AWARD-4): a randomised, open-label, phase 3, non-inferiority study. Lancet 2015,385:2057-66.

74. Giorgino F, Benroubi M, Sun JH, et al. Efficacy and safety of once-weekly dulaglutide versus insulin glargine in patients with type 2
diabetes on metformin and glimepiride (AWARD-2). Diabetes Care 2015;38:2241-9.

75. Aroda VR, Bain SC, Cariou B, et al. Efficacy and safety of once-weekly semaglutide versus once-daily insulin glargine as add-on to
metformin (with or without sulfonylureas) in insulin-naive patients with type 2 diabetes (SUSTAIN 4): a randomised, open-label, parallel-
group, multicentre, multinational, phase 3a trial. Lancet Diabetes Endocrinol 2017;5:355-66.

76. Marso SP, Bain SC, Consoli A, et al. Semaglutide and cardiovascular outcomes in patients with type 2 diabetes. N Engl J Med
2016;375:1834-44.

7. Early worsening of diabetic retinopathy in the diabetes control and complications trial. Arch Ophthalmol 1998;116:874-86.

78. Turner RC, Cull CA, Frighi V, et al. Glycemic control with diet, sulfonylurea, metformin, or insulin in patients with type 2 diabetes mellitus:
progressive requirement for multiple therapies (UKPDS 49). UK Prospective Diabetes Study (UKPDS) Group. JAMA 1999;281:2005-12.

79. Yoo HJ, Park KY, Park KS, et al. Safety and efficacy of modern insulin analogues. Diabetes Metab J 2013;37:181-9.

80. Home P, Naggar NE, Khamseh M, et al. An observational non-interventional study of people with diabetes beginning or changed to insulin
analogue therapy in non-Western countries. the Alchieve study. Diabetes Res Clin Pract 2011;94:352-63.

81. Holman RR, Farmer AJ, Davies MJ, et al. Three-year efficacy of complex insulin regimens in type 2 diabetes. N Engl J Med 2009;361:1736-
47.

82. Riddle MC, Vlajnic A, Zhou R, et al. Baseline HbAlc predicts attainment of 7.0% HbA1c target with structured titration of insulin glargine in
type 2 diabetes: a patient-level analysis of 12 studies. Diabetes Obes Metab 2013;15:819-25.

83. DeVries JH, Bain SC, Rodbard HW, et al. Sequential intensification of metformin treatment in type 2 diabetes with liraglutide followed by
randomized addition of basal insulin prompted by A1C targets. Diabetes Care 2012;35:1446-54.

84. Aroda VR, Bailey TS, Cariou B, et al. Effect of adding insulin degludec to treatment in patients with type 2 diabetes inadequately
controlled with metformin and liraglutide: a double-blind randomized controlled trial (BEGIN: ADD TO GLP-1 Study). Diabetes Obes Metab
2016,18:663-70.

85. Rosenstock J, Aronson R, Grunberger G, et al. Benefits of lixilan, a titratable fixed-ratio combination of insulin glargine plus lixisenatide,
versus insulin glargine and lixisenatide monocomponents in type 2 diabetes inadequately controlled on oral agents: the LixiLan-O
randomized trial. Diabetes Care 2016,39:2026-35.

86. Blonde L, Rosenstock J, Del Prato S, et al. Switching to iGlarLixi versus continuing daily or weekly glp-1 ra in type 2 diabetes inadequately
controlled by GLP-1 RA and oral antihyperglycemic therapy: the LixiLan-G randomized clinical trial. Diabetes Care 2019;42:2108-16.

87. Linjawi S, Bode BW, Chaykin LB, et al. The efficacy of IDeglLira (Insulin Degludec/Liraglutide Combination) in adults with type 2 diabetes
inadequately controlled with a GLP-1 receptor agonist and oral therapy: DUAL Ill randomized clinical trial. Diabetes Ther 2017,8:101-14.

88. Buse JB, Bergenstal RM, Glass LC, et al. Use of twice-daily exenatide in Basal insulin-treated patients with type 2 diabetes: a randomized,
controlled trial. Ann Intern Med 2011;154:103-12.

89. Seino Y, Min KW, Niemoeller E, et al. Randomized, double-blind, placebo-controlled trial of the once-daily GLP-1 receptor agonist
lixisenatide in Asian patients with type 2 diabetes insufficiently controlled on basal insulin with or without a sulfonylurea (GetGoal-L-Asia).
Diabetes Obes Metab 2012;14:910-7.

90. Riddle MC, Aronson R, Home P, et al. Adding once-daily lixisenatide for type 2 diabetes inadequately controlled by established basal
insulin: a 24-week, randomized, placebo-controlled comparison (GetGoal-L). Diabetes Care 2013;36:2489-96.

137



11 26 Ho| o =K| =

91. Riddle MC, Forst T, Aronson R, et al. Adding once-daily lixisenatide for type 2 diabetes inadequately controlled with newly initiated and
continuously titrated basal insulin glargine: a 24-week, randomized, placebo-controlled study (GetGoal-Duo 1). Diabetes Care 2013,36:2497-
503.

92.Yang W, Min K, Zhou Z, et al. Efficacy and safety of lixisenatide in a predominantly Asian population with type 2 diabetes insufficiently
controlled with basal insulin: The GetGoal-L-C randomized trial. Diabetes Obes Metab 2018;20:335-43.

93. Ahmann A, Rodbard HW, Rosenstock J, et al. Efficacy and safety of liraglutide versus placebo added to basal insulin analogues (with or
without metformin) in patients with type 2 diabetes: a randomized, placebo-controlled trial. Diabetes Obes Metab 2015;17:1056-64-

94. Pozzilli P, Norwood P, Jodar E, et al. Placebo-controlled, randomized trial of the addition of once-weekly glucagon-like peptide-1 receptor
agonist dulaglutide to titrated daily insulin glargine in patients with type 2 diabetes (AWARD-9). Diabetes Obes Metab 2017;19:1024-31.

95. Rodbard HW, Lingvay |, Reed J, et al. Semaglutide added to basal insulin in type 2 diabetes (SUSTAIN 5): a randomized, controlled trial. J
Clin Endocrinol Metab 2018;103:2291-301.

96. Aroda VR, Rosenstock J, Wysham C, et al. Efficacy and safety of lixilan, a titratable fixed-ratio combination of insulin glargine plus
lixisenatide in type 2 diabetes inadequately controlled on basal insulin and Metformin: the LixiLan-L randomized trial. Diabetes Care
2016;39:1972-80.

97. Rosenstock J, Diamant M, Aroda VR, et al. Efficacy and safety of lixilan, a titratable fixed-ratio combination of lixisenatide and insulin
glargine, versus insulin glargine in type 2 diabetes inadequately controlled on metformin monotherapy: the lixilan proof-of-concept
randomized trial. Diabetes Care 2016,39:1579-86.

98. Buse JB, Vilsboll T, Thurman J, et al. Contribution of liraglutide in the fixed-ratio combination of insulin degludec and liraglutide (IDegLira).
Diabetes Care 2014,37:2926-33.

99. Lingvay |, Perez Manghi F, Garcia-Hernandez P, et al. Effect of insulin glargine up-titration vs insulin degludec/liraglutide on glycated
hemoglobin levels in patients with uncontrolled type 2 diabetes: the DUAL V randomized clinical trial. JAMA 2016,315:898-907.

100. Owens DR, Luzio SD, Sert-Langeron C, et al. Effects of initiation and titration of a single pre-prandial dose of insulin glulisine while

continuing titrated insulin glargine in type 2 diabetes: a 6-month 'proof-of-concept’ study. Diabetes Obes Metab 2011;13:1020-7.

101. Lankisch MR, Ferlinz KC, Leahy JL, et al. Introducing a simplified approach to insulin therapy in type 2 diabetes: a comparison of two
single-dose regimens of insulin glulisine plus insulin glargine and oral antidiabetic drugs. Diabetes Obes Metab 2008;10:1178-85.

102. Leahy JL. Insulin therapy in type 2 diabetes mellitus. Endocrinol Metab Clin North Am 2012;41:119-44.

103. Giugliano D, Maiorino MI, Bellastella G, et al. Efficacy of insulin analogs in achieving the hemoglobin Alc target of <7% in type 2 diabetes:
meta-analysis of randomized controlled trials. Diabetes Care 2011,34:510-7.

104. Davidson MB, Raskin P, Tanenberg RJ, et al. A stepwise approach to insulin therapy in patients with type 2 diabetes mellitus and basal
insulin treatment failure. Endocr Pract 2011;17:395-403.

105. Aschner P, Sethi B, Gomez-Peralta F, et al. Insulin glargine compared with premixed insulin for management of insulin-naive type 2
diabetes patients uncontrolled on oral antidiabetic drugs: the open-label, randomized GALAPAGOS study. J Diabetes Complications
2015;29:838-45.

106. Lee YH, Lee BW, Chun SW, et al. Predictive characteristics of patients achieving glycaemic control with insulin after sulfonylurea failure. Int
J Clin Pract 2011;65:1076-84.

107. Cannon CP, Pratley R, Dagogo-Jack S, et al. Cardiovascular outcomes with ertugliflozin in type 2 diabetes. N Engl J Med 2020;383:1425-
35.

108. Radholm K, Figtree G, Perkovic V, et al. Canagliflozin and heart failure in type 2 diabetes mellitus: results from the CANVAS program.
Circulation 2018;138:458-68.

109. Kato ET, Silverman MG, Mosenzon O, et al. Effect of dapagliflozin on heart failure and mortality in type 2 diabetes mellitus. Circulation
2019;139:2528-36.

110. Buse JB, Wexler DJ, Tsapas A, et al. 2019 Update to: management of hyperglycemia in type 2 diabetes, 2018. A consensus report by the
American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD). Diabetes Care 2020,43:487-93.

111. McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in patients with heart failure and reduced ejection fraction. N Engl J Med
2019;381:1995-2008.

112. Packer M, Anker SD, Butler J, et al. Cardiovascular and renal outcomes with empagliflozin in heart failure. N Engl J Med 2020;383:1413-24.

138



113. Zannad F, Ferreira JP, Pocock SJ, et al. SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-analysis of
the EMPEROR-Reduced and DAPA-HF trials. Lancet 2020;396:819-29.

114. Kaku K, Lee J, Mattheus M, et al. Empagliflozin and cardiovascular outcomes in asian patients with type 2 diabetes and established
cardiovascular disease- results from EMPA-REG OUTCOME((R)). Circ J 2017,81:227-34.

115. Zhang XL, Zhu QQ, Chen YH, et al. Cardiovascular safety, long-term noncardiovascular safety, and efficacy of sodium-glucose
cotransporter 2 inhibitors in patients with type 2 diabetes mellitus: a systemic review and meta-analysis with trial sequential analysis. J
Am Heart Assoc 2018;7:e007165.

116. McGuire DK, Shih WJ, Cosentino F, et al. Association of SGLT2 inhibitors with cardiovascular and kidney outcomes in patients with type 2
diabetes: a meta-analysis. JAMA Cardiol 2021;6:148-58.

117. Arnott C, Li Q, Kang A, et al. Sodium-glucose cotransporter 2 inhibition for the prevention of cardiovascular events in patients with type 2
diabetes mellitus: a systematic review and meta-analysis. J Am Heart Assoc 2020;9:e014908.

118. Lo KB, Gul F, Ram P, et al. The effects of SGLT2 inhibitors on cardiovascular and renal outcomes in diabetic patients: a systematic review
and meta-analysis. Cardiorenal Med 2020;10:1-10.

119. Zelniker TA, Wiviott SD, Raz |, et al. SGLT2 inhibitors for primary and secondary prevention of cardiovascular and renal outcomes in type 2
diabetes: a systematic review and meta-analysis of cardiovascular outcome trials. Lancet 2019;393:31-9.

120. Menne J, Dumann E, Haller H, et al. Acute kidney injury and adverse renal events in patients receiving SGLT2-inhibitors: a systematic
review and meta-analysis. PLoS Med 2019;16:e1002983.

121. Miyashita S, Kuno T, Takagi H, et al. Risk of amputation associated with sodium-glucose co-transporter 2 inhibitors: A meta-analysis of
five randomized controlled trials. Diabetes Res Clin Pract 2020;163:108136.

122. Dicembrini I, Tomberli B, Nreu B, et al. Peripheral artery disease and amputations with Sodium-Glucose co-Transporter-2 (SGLT-2)
inhibitors: a meta-analysis of randomized controlled trials. Diabetes Res Clin Pract 2019;153:138-44.

123. Liu D, Jin B, Chen W, et al. Dipeptidyl peptidase 4 (DPP-4) inhibitors and cardiovascular outcomes in patients with type 2 diabetes
mellitus (T2DM): a systematic review and meta-analysis. BMC Pharmacol Toxicol 2019;20:15.

124. Alfayez OM, Almutairi AR, Aldosari A, et al. Update on cardiovascular safety of incretin-based therapy in adults with type 2 diabetes
mellitus: a meta-analysis of cardiovascular outcome trials. Can J Diabetes 2019;43:538-45 e2.

125. Wanner C, Inzucchi SE, Zinman B. Empagliflozin and progression of kidney disease in type 2 diabetes. N Engl J Med 2016,375:1801-2.

126. Heerspink HJL, Stefansson BV, Correa-Rotter R, et al. Dapagliflozin in patients with chronic kidney disease. N Engl J Med 2020;383:1436-
46.

127. Oh TJ, Moon JY, Hur KY, et al. Sodium-glucose cotransporter-2 inhibitor for renal function preservation in patients with type 2 diabetes
mellitus: a Korean Diabetes Association and Korean Society of Nephrology Consensus Statement. Diabetes Metab J 2020;44:489-97.

128. Kadowaki T, Nangaku M, Hantel S, et al. Empagliflozin and kidney outcomes in Asian patients with type 2 diabetes and established
cardiovascular disease: Results from the EMPA-REG OUTCOME((R)) trial. J Diabetes Investig 2019;10:760-70.

139



e

al
-

12 i

Bl

|oH=

= o
2xte

22t RXIBCL |

AF ZH2F
o

ostFARHIN RERHUCE HSS 5% Ol

iy
K
ol

o= |

|
=

CrFIE =7}

s
o

.

_I

fE St | X 22 A
of7| 2ldh == ™

C
o

£}

o

o
[o]

2

LH #IS 0] 5% O
el

3]

L=
=

o

F

St 374

t

X
At

HIZEHIS Al

[M27te|24, 7
4. HI=ZER|47} 30 kg/m? O]

Ho

—

—

o
[l

E[X| Zaf| 2lzH 2|
T2
Of 2f3Hofl 2tA

H

o
=

=

.
Ol

.I

thato = sto] 2740] |

of| 2ot FAFICHEHTLR! Look Action

| m—

=

Ht[1]et o]

for Health in Diabetes(Look AHEAD)[2,3] & Z &2 X|CHZ=H 221 Diabetes Remission Clinical Trial (DIRECT)

[4,5]0C. H|A

q

[

.
[}

=
==
d & PRS0 O|SWHO[ Al
9| SHAIFO| ACE DIRECT

pS|
50 2HLES DEICESAT, HDO| 0

I.

O

.

HA|A

—

.
o

3|

[==]

-
[e)

HHO|o{ A 2|

—

olst

117 FEF{CHZ=E 01| Ch

=

b

E
=

=
5|0} $E| DEQIHEATI} I

£l ol
T EREEQ of

Bl
1ol
o
KM

oF HAXE

S Hlw

70l TH=H, SX

5,145H9| H|ZZFX|4 25 kg/m?” O]

—

—

19 AEAIAN X2 ™ MBS0l 5% 0]
(intensive lifestyle intervention)zt gtat2|= (diabetes support and education)2 2 LI+, £[A$H 79 0|4

[1]. Look AHEAD 20| Af
Q| A

-
o

T

10

E2HFE 1200-1800 kcal= Aot

Ko

252 512

il =1 =2
Oo=

=
S

140



6%, 0.7%%1, H7 S2A|IFEN=

[c¢]

10% Ol MSHA

5% 0|4, 27%&

=
—

T MEHL= 4.7%1, CHEX2] 50%

Yol of Ao LAHYIIX|HL!

Z0

KIEYSIHC| AHE0] ZHAZICH2].

oo
T

CHARK|EE 7}
Look AHEAD =724 Zut x7| 197t H|IF0| SXI=|AHLt

Shst
| Ry

=z

A

I.

<0

J¥st 21 H| WS04, 10% O]

=
S

ujny
K
ol

o=

2,
HIXIZFR| 4 27-45 kg/m?2l 28

o] ¢l

AlSiT}EIS
Mo arElst

A7) MBS 25% 'He| o|uiel H2

L=
—

Look AHEAD &2} &2, DIRECT H70llM

=13
=

i

=

21X
CHAl A|ZfSHH

AL
ol=R

= /E712H0] 61 O|LiR

C
o

F

I.

|, 2857 EEOR AAE

C
T

0l

o
2MEH

2 Z= MelStAICt 3-5713 7t 825-853 keal2l AAMCH

15 kgOl

M 7|ZRZA Al B MBS 101 kg, MEZX|SE 35.1 kg/m? Lk 149 35 Alofl 15 kg O

2 SHZOIM 24% 0 S8 23S 2 46%RAUCt 23 =5 Alofl 15 kg 0|

UCH LXHHIIX|

OflA ZF2E 11%2t 2% 1(P=0.0023), Hits ZoHES 212t 36%2t 3% (P<0.0001)ACH4,5]. FHHT0)|A] 2147+

KHOflA| A

gt

O] RXIE E2 64%2

DIRECT HHIA SxH=2| 4%0IA

N3
S

HEICt

of RAl= 2l=H[E B7tel #{sh7t of

~
(S)

AT
= i

foil wf2

zta
(=<

Look AHEAD A0l M= HIZ

[8e] So|5t Z7H= UACH2]. DIRECT HTAAM L A

= O
T T

AFSERL, EXH0| et

™l

7h= AACH3]. 10

=
=)

Ct & 4= ALK

A

ol

Of Ol &=|i= ?IHE 2

,0|S

IXt7t FHH =

141



f = /X7t o[ ¢Ho|ct. Of

Zia
(=<

o M

Al
S

t

5% O|&9| MZHHS SHZ SHH, 7-10% O]

e
o

—
—

5. Chesst oiieh, XIE ALg Al Z2{At

iH]

EE= HE710i 2fsH o|F|xof

r

= Al

2 2P JQOMH, DPP-421H|A|

Z+
(=]

HE

—

—

Ct HIERZEI, SGLT2H|H|2t GLP-1+=EXZEX|

AN

ol

~
Klo
ojn

4= 720F 5 MOOFERICICIOI2 2 MS

| A
—y =

AL
Ql=R

| Qo).

x
=]

<18.5
18.5~22.9
23.0~24.9
25.0~29.9
30.0~34.9

= 35.0
2], H|gt ZIZX|E 2020 X|

atet

HZEXI$(kg/m?)

S
&t

IE{2Ia} 1235 0|4 E7|2H £047t 517l 2| AELE(HILIZE),

B2k CHA|

—

=1)
HES=Z, 3¢ H|

XHZ

3|

7oA, Mg D]

1547 gt
2647 gt
3547 biat
=o|ch,

F

HE
(2E2H=°), HEQl/E0|2HH 0| E(FA|D[0Le), 2|22 FEI0| = (AMICH)7}
Hiet

1

k=2
—

—

—

Ck [

AN

ShA0IA M HIZZFX|0f] ot
ol

l&/Ro =1
UM O 2 3-7%92| MIZ U 217} UCE J2iLt MZZX|S 25 kg/m?

4

ol
=

=L LRtz

E

121
1. 27HE
Lél-

142

—

—



28 SN S Ao 2 ot 7| SARUZHT S ATEH(TR 12.1), HETI/EL2HHO0|E 22 CONQUER
T HZX|S 27-45 kg/m*0|HAM 27H OfAfe| CHAFEEHS 7HEl SIRES 211120 HIEZE 9ot LY 13]2| H

E1E'J/EJIIE}D1IOIE(7.5/46.O mg), HE{Zl/ET|2}H0] E(15/92.0 mg)Z F&t[Hi&sto] 5657t TISSIFCE CHAXL

28t s SIX} HIE2 15.6%Ch it SHX} Chate| otelE A Znt (ot ChH| MIS A HED/ET|2H|

0|E 7.5/46.0 mg S-870ilA 4.9%% 11, 15/92.0 mg SEF0IME 6.9

YASHAICH10].

SCALE diabetes 7= 28YHS SHtoh X4 27 kg/m® 0|4kQ| £HX} 846 CHAOZ 5637t TIst
H10|Ct 2|22 FEIO|E 3.0 mg £ 2 U2 THH| 4%2| MBS AT 2 ap7F HUE|U, 5% 0|4 KIS L HE
Xto| H|E2 2|2t2REI0|= 3.0 mg FHT0IA 54.3%, 2IAF0IM 21.4%%F 10, 10% O|Al HIESZke! 8t
T 2|22 REL0|E 3.0 mg R0 25.2%, /TN 6.7%= F2lst k0| 7F ZQI=[ACH11].

HZEZFX|S 27 kg/m? O|Ate| 28Tt BHXt 505WS CHACZ 5637t TIdo| E[AE Contrave Obesity
Research-Diabetes(COR-DM) HFE AHEMH JEHA/HT 2|2 S0J20f|M W 5 % MS0| ZAEA1D, 5%
OAF HIZZZE SIXto| HIE2 HEHMA/RIZN2 F0Z0A 44.5%, I2AT0l|A 18.9%Ct Lot MA 79%0|
otofl = SiXtol HIZE HERA/FIZNR S0{F0|A 44.1%, Il 26.3%= F2lct X0|7F &QI=[ AT

7ol He, XIE Y elE x| Tz atE EACH12)

%Lt GetHMAE= FF M Bt 0.4%

rn

e

skxtol Hi

Mo

3. 2l

SYHQ F=0| BAEU F7IAI0 siEdts ffol7F ACEL SEIAEIES| L XU, SRWat 5l 2|, iHSIL,
HiHA S SOl 2AH80| S6ln, HEUA/RIZN|R= 79, HH|, =&, 11&, XY, 2, 1ZUX, AL 29, ¢
HEZ, 0|2, 22, 425 S5, HIOoR{A9HY, 01Y, 2224, 1Y, SRS, LS, AEatgly, g, 0
Zold, F2HE 2 BAE80| SHHE 4 Tt 22I2FEI0|== 719, FE, AL, HH|, AstEol, =28, S5t
Y, BT, fIMEYR, F3UX, I, MEY, FA 22 2@H 8l I3, T2, T2, o{X|3, 0|2Hs}, -HEol, B4,
gtz s/=L2dns &5 S B2 7Hs540| ACt. HED/EL2IH0|ES| F AZ0l4, DZfold, 7|=
o 3 sHFol, AX[FHol, HY EtMAH = HEFE Ko}, BH I|0tE|H Bt MMT S2| RA80| St
2= UCE

CONQUER 720i|A] HIE{2I/ET[2HHO|E F0{Q| J1E St BA82 AUUERT AZI0| 4, |, ojX|H, +H
ol SO 2Islf Z40| 2|2 ChH| S7FHICE HE{RI/EL|2HHIO|E F01ZO| 4-5%, I2hT2| 3-4%0 A 7|2 Zol
3 REF YMO| BEIZ0| LIEFGLCH10]. SCALE diabetes 710l M= 2|2H2FEHO|= F0{0f| 2ot 1, 7E, MAL
CHH| SYOLL, HE S L2 SII5HK| §ATHL1]. COR-DM HF0IM =

otz
LEA/SI2I|2 SOfR0ANS IO CH| 24, | W TE SO| S HIT v} E9UT, YEA/RT RIS Sof

143



12 H|orzkg|

T2 9.6%7t LR 2 FF AIEf £7(Ql 4F O] S HESIACE L2, XSS U MY Yol A0M= =

=t XHO| 7+ AACH12].

BBt B A 20| KA SFHNS TR Sof YBEl0f oLt
2,22 27.5 kg/m? OLALO|ZIA TEQY, S, OLAKI

HIEZR|a> 25.0 kg/m? O &Q1 2& S StXojA|A] HITIFEX|ZO| O|SHt 2Ioel &S WIIE 5 = 2HE

=l
> 0:_
ro
o
Ral
X
gt
o[
=
sl
4>
rg
40
fot
ot
oM O
o
o
rz
I
oy ©
40
Hu
rot
0%
i
i}

HetHolct.

HI2tFSKIZE AldSts FR, MSHZOILE ES 7ol ZHOIM eV [Zt MSHE2 207t H 712t MSY
g RA7HERSIH, O|Z fISHM = 2| Zutof| 7|00 F7I2H ALE Selg B2 of=2S M 1fst= A
Of HHEF&ISILt. oHH TRl REILIZIOME o[t 7|E 1t F=2| 517HAFZ0| MZ LH2Ct |7t 2fof A&ol|Af of
=2 FOot= ZR0l= SXtofA| oF 201 WhE 0|2 at £3Hof| Chall & 2HdtD SIS A2 = KAsHof it

HIE|2I/E O] 2tH| 0| E(FRAlD[0k®)

15/92
CONQUER /92me

B|2H2RE|S (AMILHR)
SCALE-Diabetes

LEA/HOR|2(RERH®R)
COR-Diabetes

32/360 mg

o
=
N
w
N
(6]
(<]
~
(o]
(o]
S

J2 121 28R BAE HOE S ANATOIM SH|THH| 12 HSLA Ul



GEXRE

2 HASIZLL

AlZHskn 370E L XIS 0] 5% o]

A1k 3, BBk
1 AHLE

= & Ok |
N < o = X 4o Ko 7T
= Ol Khu o) X0 m 0 = =
1 o K -, LIS T H
2 g & ol X = o3 B4
FUREN ol H ol 33 = oo
= Yol = = [ [H]
oF R0 = L o =
Bl ©l o B Kk B0 O ir &
Rl IH = ol fo <M B oF o} o
|_.lu_ Ko ol mo nd (=) H olo <k = 88
Bl T o KT Ko mo ou & mu s &
W 2oy x RN S %
£ g B 3 L L) KE R
® 2 2 o =g % < Al
o ¥ ol oF W Bl = Oof L ol
o o 0 = [=} - 4
S < KM Ko o &7 & x noE
m 5 WO = o Jo
2 = X oF Wk
T ENE ol oo O W mp N o =
B o W™ R O ol O &0 3T R ol
moe oo or o = ooy MoE oFl <0
Egs 1 8 Bpfsc i
gl O T ol Y 5 = K K = K
X om o 0 oRo= W U S
RT ol x0 U0 m 1o > I o 3 © T o
= - 11| 1 _ll_ —_ < N — o
2 - K ~ M & m =, Ol LH
= J =l ol 44 %0 X =
H 0l |n.U| T 0 o m_no ~ S od _M_.u S
Lnn.vng 82 A M 7l oF <« ol 3o m_ . OF
T 5 o4l . o- Ao oo & ™ E R
=82d Z gkDiT  §w
- H ®© ° i ol R o4 D i
Bl w T < 0 Ko 0 3 N0 _Mv_w I o
Mg 3 mw u 0 20w Ko KO ko Bl
£ % NI 5 giEZuw gho
=3RE 4. B SzZpRe Euwe
op v X RO L =~ KMo F W
pl X & o 1 0|M = H # =S % £ ._|_./0| M_ﬁ
R u o z KT nNEdT TR
~ = 1 ey = b K —_ o
o T g o B © El &%Mémo g T W
ow oo o = B 2o = MO AW@
= & our = 0 N BT 2 fF KX =Y
T R Tz e ¥y om Uk
& = o 5t Ko o0 o X g koo @ K 3 N
ol T o g = I = oF = O 1T = = N ol
H oF % m. B o i i ~ B o 4 P X
Im_._uxL B R = O o E kg oE jol au
._Amﬂ 0 = o =} IR = R =|=. of = Y Nl © 0 o|_“ ol
i ge Sz ®o SEeald TI
I e

FO
5=

L

=x| o
145

At
S

X|Z0] 4% o

—_
o

T

ASIRACE 2[2t3REO|EE 165 0

3% O| 4 H|Z0| ZAE|X|

.
[=]
T

Mol 2 125 AHE

3

.
[<]
=

Hlo|E =



71 30 kg/m? o0l 2HEH ! S} HISSA| 22 MIS Y Y HLxHof| Mnjst A2

o
HIZH S TRSICE [AIS|CHEAT, FSHEZ ]

rH

]

re

&

>
T
10

S

4>

O|S0f| 2het 37K RAFICHEHET14,15,16]2t 57 FAIQICHEHETLO CHE MAXZHHAT(17] I OFAJOFR! Ch
49| HIERZA[18]S WIISHICt FARIIZAFS2 +E XSl A7 S WHO| 27HSSHLE HEO|0A0] ChH
=eini HIEHZ A2 HIO|O{A 20| B2 FAIQIT =

A ESS Y= XAt 713X M8HAZ Soff L ZNE Sitsn 0|2 ol et HWotet EMS ZElSIILL
= o A 2=

| - oHd
IHAFE2 DRSINEAT, Anere] MEX|4 BHEH0| czt =2te| 0iKIE Dol HDS IS WHHHTE Y

THZE &2 AREO|A 0|52 YA X|He St 2o (ZotEMA 6.0% L= 6.5% 0|2HE M™SID, Ofxt
A0 X|E= MBS, CHARKIES| 74 8l oF= ST SO0i ol =IUCt,

The Surgical Treatment and Medications Potentially Eradicate Diabetes Efficiently(STAMPEDE) &710{|
M= 1502| HIZFSH 2T 2IXE S FA0|9IR2s, AL0HEH S, dEXEZLZE FAILHIH M X ZZICH
L HEYR|4E= 27-43 kg/m? B, CHARES] 37%= MIZZFX|4 35 kg/m? O[5t CHAIARS| 90%7} &% o
SE|UCE 5 FM2HE ATHOIIM SorE A 6.0% 0|2He| i 25l HIE 2 LXHED X|EE HIFet At F210|

LlR2=a2| 29%, IANEH =T 23%, AFSKZ2| 5%0M S 267t |FX|=|0| +=0M |2l 0]
O| &QIZ[QICE &M= Bt 2.1%2]| SatdMA ZHAE HY AEX| 272 0.3% A0 Hsl 45 L
BIHE BEYHOH, &7 MEYX|S 35 kg/m? 0|4kl 2t ofstel FojlA Hek7hM Zatolle {ol$t xto|7t
2 2210|912, fIAMMEMER, ASKZT0M 22 23%, 19%, 5% LAt {2t XH0|E 2

2}2} 35%), 34%, 13% LAGIRICE $& HE HB#HSH= HZZEXIS 35 kg/m? 0[5H21 F0i|A]
27t 35 kg/m? 0[5tQ1 2Ol M THETH HIFZZA 5l FAAE] ZEO| 2E0| ZIFSIX| AATH14].
CH2 FARICHEATOIM = HEZFX|S 35 kg/m? O|Ate] 23T SIXt 60T S HAC R 3t0 £2(9|23|E U

BH2E)n 42X TS H|WSIRCE 5 FHEHE AIT0IA 88%2| CHARIZE X 2z, fIR2lad

p'_l-

9.."

o

0B
IO $Q mx dn

O

HL 9

{0

Ct

[

9| 37%, FHeIET2l 63%0fA St A 6.5% 0[] SiE 27t FXI|ACE HHH ASK 2 M= S8
2H7E F712E FXIE AR UL =72 80% = et MA 7.0% 0TS RXISHACE Eot =0 M= T

146



NPNE: RS

CH15].

83

10

65.1%0|UCt FixE 2HE 2 6.7-78.6%= CHASHA| 2 E|UCE FixE

3

o|o

.
"
2
<1

—_

iAo =2 2etol9|
bt

o

o
T

C

4

o

-
[}

2

HA 6.5% 0|

20
4 A
="

-
[

of

o

=
1, 22|l /o] ch

=
[e]]
A

=

Xt
30-35 kg/m

2
QIE|RACE. X2 OFAJOIRI(E =,

A
o

Sto

oF A70]| mEH XIS LA E(%, excess weight loss)2 2102

| —

—

=y
=)

HIZIZEX|4 35 kg/m” O|SHRILCE. LHTHA |2

o

Ct
SAACH18].

128
Kz
o[t

—

51 X

—

20

Of ofl &+EICH19,20]. HIZt=

7H17.5, 95% Cl 4.28 to 71.35)5t oM, &t

=
=

T

=
S

felet xto

1537t S=8 M 7t540|
9| 0f

k

—

30-40 kg/m
7

—

—

PICHZ=H 04| A
bS|

tof F2t0]¢|2elz2 21t

A

T
Xt

Al

2

.
o
[

—

AN
ol T=,

)

o

MZEX|
HE-2 OFAIOFR! 29%, M2Q! 14% (P=0.39)R 1,

| 57%, A2kl 27% (P=0.08)Z F2|

—

—

bsflo] xH|= F2l5HA|

pnl
(el

)2 tae=z
A

7| 5 Al £7}

TOf|A

[mz]

HR[17]0f| A
o

I 607HEMK| =X 2HESIRACE THEA2| 43.3%

B2t WO =S MM S=E
A

HEH2A]
EShES

3

ot
SiIE2 OFAlOf

H

| 309, O|=¢! 41

A
e
—

(e]

b

—

of
83.4%, 2|04

=
[S)

—

21F9| xto|ofl mHE H|Ztaz= HXO| KO|E =

Kt 71 (CHE
0.1-0.5%%2,
2.0-6.0%Z E0=ICt 0

Cohen
HES EA0|2R2=20A MHXOZ =/UOLE &£ o=

TOflA
7|Z A=A T2H ofSK|2of HdH 20l S

Z#(dumping syndrome), &I

3. 2l
LHA|B=0] 01

A
=
o

—

Of RBHE LI = & ACE SEX|2H ORA[OFRI)|

et SEXOIAIA B

o

=
=

M YHFMO = H|Fk=0| O

H.ma
ol
Kio

i

= SXOAM Hle=H K22 MSHE R}, 27 2
147

Atol 28iE
C}

30-35 kg/m? O

A
e

FX|

=
[=]

X
=

|



o
H|Zte20| ZRE= Tatet ORM0| USE H#E SA|0 = Mol AR S S+AMH HHllL3lE/H0l
X

X|EFEHs gl 23501 2010|2|R3|50] AUCHE 12.3). 28 = XA ME QAEN S £2L0|P|R3]&0]
|H, 2 & F20|9|R2|&0| MSEICL 2lo|A HAZetH
HIZZEX|4= 35 kg/m” O[Sl CHAIXIO|AIA 2| atet OFH A Sl ofAlotRlol|A2| 45 HESZ0i| Chal OF%] =2te| oiX|
7h ALt 2011 IFSO-APC consensus statement0ilAi= OfA|O}RI9] B ATHEC = W2 MIEEX|F0|ME 2
S HIZS CHALRIEte| W Q¥ T T} EOFRICHE ®E D2{sto], MIZRZEX|S 35 kg/m? O[&40|7{LE, 30 kg/m?
OAO|HM ZHEX| gb= 28 Y HO|LE CHAIS R 22 SHHES0| A= ARE H|Pta20 MSTO=E HAIGHY

1[21], ZthollME= o] 71Z=S HME3stn QICt 2016'A Diabetes Surgery Summit(DSS-I1)0H|A]
K|S 712 S 25.0 kg/m® OStZ W3=0f HEst, MIEYX|4 27.5 kg/m® O|AY HL A
= 20| YYZTHO| otE Al H|PteEE Dol & 5 ACHD MA[SHICH22]. 2018 The American Society for
Metabolic and Bariatric Surgery(ASMBS) 10| 2, HZZX|4= 30-35 kg/m*Ql 2SS SIXIO|A|A |2t
&2 Z=5| nH=|0{of SHED HMAISHD QoL QIFZH| Xt0]o] CHeh A= HZE0] QUK 2CH23].

A2 HIEZRIS 30 kg/m? 0|21 OfA[OFQI 28T SHXIOA|A] H|Zt&2| matE AOHET| (ol 4-3HE HIE}
SN0 W2H, 159 AI™l|A HEX| -0 SotEMATE 242 2.8 kg/m?, 2.3% ZASIZD 1 2| CHAIKIE 3! HIE

247}
MZ7 |50 FHUEIRACH24]. T2t A = S AEHTE HERZ A 0] H7= ZoE JHEAT S| 2

40
>
k1
=
1

)

of 20| 28 x| H|E1t BBHM =

rir

OtAlofRlo| B A|

A

Tutot
i)

2y 8l of=EK|

FZ0| &2 HEHHO| ALt FUoM = 71E taEK| = 3 HEHWYO 2 HIYEHO| £|X

&2
rir
b
I
o
A
4>
N
-
(6]

>

kg/m? 0|4, 30 kg/m? O|2tQl 2%t SEX}O]| CHSHA SIATHEK|ERt 22L0|2R3|22| ZL A 2T|SE TAlE]

o, MEZ0{| Chetol ElLt

SEUHD ASI0] T SAI7t0| Futet OPY o) chEt H|mHET = BEX| T MIEZK|S 40 kg/m? O[&H0|HLE
35 kg/m? 0| &H0|HA| ot 7H OAfe] SHHESH0| Qli= BIAHS CHAO R ANEKN|ST 2040]922]E2| HAHS H|W

4 T 2A2hof| fRelet xto|7t gl= Ao = =elw|Rl
210|2|R3I£ 0l A CHAPE S| 7HM0| HCt SFEistAOLE it 2SR R2let K10|7t QIRATH25]. MEHA|
A

_?_

35 kg/m? O[ste| RALINZAAES HEHRZ AT ZtojME Q|AER|IST 2oto|Ree7to| HSUE, &
=
|

4>

= 2ol 3 HEFE JHM0| U0 Kol xtol= §ARACH26]. T2Lt OFEIEX] FI|HQl o|Sat ffdHe| Zes Tt
g 5 U= 2 FAIHEATIH FF340] 71l H-17F 2Rt

& P 2SI, 2pH0fl= 18-65M= AHO| [HE FTHo| AUSLE Z[Zofl= HHof| Aets £ UAX|= &
Ch O HaEo| A= A4 2H4M| 0ld, S8T0| 2t O[XHETo| EoiEl 0| 0f| =&3h= 20| FHE|1 Y
Ch H|Z &2 LMo = QFHSLE &S A-SH=E QAL ST Bl 7[22] Al 240f| [z} 2fEE WHS0| Cf
£ o Ark= HS 124of SHCt

148



@ #1,0: 1

o

Fie ' 2Xto| H|

234

b elollM M= 2K =0 2

e
o
—

#12.2

S
m ® 0 O
Al
E
b | N
= <«
I o ® 0|0
Rio
nd | ™
K
3
a
Q
&.@@A
n
(o]
Woﬁm.na
R | <
md | O | <F
o or | =
wl | od | &
| T

30.0 kg/m’ O &0|HAf HISEH X2 K|

A
E R

I
A

40| 2t

B SERLOY| CHSH A2l & 7|& 2 TA|E[of, ME Z0{e| Cf

238t

20|
[

27.5-30.0 kg/m

TN

(EX: | gksts], bl gk ZI2X| A 2020 X|& 29H)

£

H 12.3 H[2IL=9 ER

<
o]
R4
3 B
= AN
MH_ N_. O_O N
= <+ < x
ﬁ_ foin ™
oF
KE
3o
S
1ol
oF B2 &
&0 jol S a
_m.._ r ~ D
1138
du
T Blog g
= ._OL o .
= = © [<2)
< B =
o
EXR=
1 | O &0 ol
X " N ds %
b T howggm
9
* e84
= 0/0 r_o

UHIRIZER|S: 25.0 kg/m? 7|EO R ATHEl KIS0 LA,

dl

A g0t

|, HI2F EIZX[E 2020 K|

stz

(EX: hEha| ok

149



HolCt 2

3

.
o
—

Horg += = AFHH
= oto| HTIMAIE

ofet

t

1 2HRE

SFIL.
C

1
03

ol

R

{C}, EE

Of HHZAL A MAHAIE A&SHA| |12, OfX}

Hilapzet

UL,

[e]]
101 27HE ZALR}

HIE2 6%, M$=9| HIE2 1.2%2 WA 2 DE|UCH27].
7tet

=

=)

|

o
—

Aol =, Crotx|
e

Aol ol z0lg Sl FHX H|E0]

F

3. 2l
=

k=l

Okl

{oF
=

Jol

(o] 1

3

=]
o

A &li= Zd0f| chst of

H|2t=0| K|
ks

=

=)

—

—

XX S &Rz

MEl=zo| ZH-SHt

b

.

.

o
with long-term cardiovascular disease outcomes in overweight or obese people with type 2 diabetes: a post-hoc analysis of the Look

diabetes: a systematic review and meta-analysis of randomized clinical trials. J Acad Nutr Diet 2015;115:1447-63.
2. Look AHEAD Research Group; Wing RR, Bolin P, et al. Cardiovascular effects of intensive lifestyle intervention in type 2 diabetes. N

71HQl BLEZ R 250| 7HS3ICt CetHITI= E S0l HIS2E = Tl HIS0

Engl J Med 2013;369:145-54.
3. Look AHEAD Research Group; Gregg EW, Jakicic JM, et al. Association of the magnitude of weight loss and changes in physical fitness

2|7t 7+S3tet. o

b

—

1. Franz MJ, Boucher JL, Rutten-Ramos S, et al. Lifestyle weight-loss intervention outcomes in overweight and obese adults with type 2

3
150



AHEAD randomised clinical trial. Lancet Diabetes Endocrinol 2016;4:913-21.

4. Lean ME, Leslie WS, Barnes AC, et al. Primary care-led weight management for remission of type 2 diabetes (DIRECT): an open-label,

cluster-randomised trial. Lancet 2018;391:541-51.

5.Lean MEJ, Leslie WS, Barnes AC, et al. Durability of a primary care-led weight-management intervention for remission of type 2

diabetes: 2-year results of the DIRECT open-label, cluster-randomised trial. Lancet Diabetes Endocrinol 2019;7:344-55.

6. Look AHEAD Research Group. Eight-year weight losses with an intensive lifestyle intervention: the look AHEAD study. Obesity (Silver

Spring) 2014;22:5-13.

7. Berger SE, Huggins GS, McCaffery JM, et al. Change in cardiometabolic risk factors associated with magnitude of weight regain 3 years

after a 1-year intensive lifestyle intervention in type 2 diabetes mellitus: the Look AHEAD Trial. J Am Heart Assoc 2019;,8:e010951.

8. Espeland MA, Glick HA, Bertoni A, et al. Impact of an intensive lifestyle intervention on use and cost of medical services among

overweight and obese adults with type 2 diabetes: the action for health in diabetes. Diabetes Care 2014,37:2548-56.

9. Cgtd|gkels| ZIZX|EQ| 2. H|SH ZIZX|E 2020. TR AS: CHEH|TFeES]; 2020.

10. Gadde KM, Allison DB, Ryan DH, et al. Effects of low-dose, controlled-release, phentermine plus topiramate combination on weight
and associated comorbidities in overweight and obese adults (CONQUER): a randomised, placebo-controlled, phase 3 trial. Lancet
2011,377-1341-52.

11. Davies MJ, Bergenstal R, Bode B, et al. Efficacy of liraglutide for weight loss among patients with type 2 diabetes: the SCALE Diabetes
Randomized Clinical Trial. JAMA 2015;314:687-99.

12. Hollander P, Gupta AK, Plodkowski R, et al. Effects of naltrexone sustained-release/bupropion sustained-release combination therapy
on body weight and glycemic parameters in overweight and obese patients with type 2 diabetes. Diabetes Care 2013;36.4022-9.

13. Yanovski SZ, Yanovski JA. Long-term drug treatment for obesity: a systematic and clinical review. JAMA 2014;311:74-86.

14. Schauer PR, Bhatt DL, Kirwan JP, et al. Bariatric surgery versus intensive medical therapy for diabetes - 5-year outcomes. N Engl J
Med 2017,376.641-51.

15. Mingrone G, Panunzi S, De Gaetano A, et al. Bariatric-metabolic surgery versus conventional medical treatment in obese patients
with type 2 diabetes: 5 year follow-up of an open-label, single-centre, randomised controlled trial. Lancet 2015;386:964-73.

16. Chong K, Ikramuddin S, Lee WJ, et al. National differences in remission of type 2 diabetes mellitus after roux-en-y gastric bypass
surgery-subgroup analysis of 2-year results of the diabetes surgery study comparing taiwanese with Americans with Mild Obesity (BMI
30-35 kg/m(2)). Obes Surg 2017;27:1189-95.

17. Cohen R, Le Roux CW, Junqueira S, et al. Roux-En-Y gastric bypass in type 2 diabetes patients with mild obesity: a systematic review
and meta-analysis. Obes Surg 2017,27:2733-9.

18.Yeo D, Yeo C, Low TY, et al. Outcomes AFTER METABOLIC SURGery in Asians-a meta-analysis. Obes Surg 2019,29:114-26.

19. Aminian A, Zajichek A, Arterburn DE, et al. Association of metabolic surgery with major adverse cardiovascular outcomes in patients
with type 2 diabetes and obesity. JAMA 2019,322:1271-82.

20. Billeter AT, Scheurlen KM, Probst P, et al. Meta-analysis of metabolic surgery versus medical treatment for microvascular
complications in patients with type 2 diabetes mellitus. Br J Surg 2018;105:168-81.

21. Kasama K, Mui W, Lee WJ, et al. IFSO-APC consensus statements 2011. Obes Surg 2012;22:677-84.

22. Rubino F, Nathan DM, Eckel RH, et al. Metabolic surgery in the treatment algorithm for type 2 diabetes: a joint statement by
international diabetes organizations. Diabetes Care 2016,39:861-77.

23. Aminian A, Chang J, Brethauer SA, et al. ASMBS updated position statement on bariatric surgery in class | obesity (BMI 30-35 kg/
m(2)). Surg Obes Relat Dis 2018;14:1071-87.

24. Ji G, Li P, Li W, et al. The Effect of bariatric surgery on asian patients with type 2 diabetes mellitus and body mass index < 30 kg/m(2):
a systematic review and meta-analysis. Obes Surg 2019;29:2492-502.

25. Salminen P, Helmio M, Ovaska J, et al. Effect of laparoscopic sleeve gastrectomy vs laparoscopic Roux-en-Y gastric bypass on weight
loss at 5 years among patients with morbid obesity: the SLEEVEPASS Randomized Clinical Trial. JAMA 2018;319:241-54.

26.Sha Y, Huang X, Ke P, et al. Laparoscopic Roux-en-Y gastric bypass versus sleeve gastrectomy for type 2 diabetes mellitus in
nonseverely obese patients: a systematic review and meta-analysis of randomized controlled trials. Obes Surg 2020;30:1660-70.

27. Bullen NL, Parmar J, Gilbert J, et al. How Effective is the multidisciplinary team approach in bariatric surgery? Obes Surg
2019;29:3232-8.

151



2ICH

Ct. [
1]

L|

.I

S
A

o
2t

)

PN
A

140 mm Hg O|2to|C, [FARCHEH T

85 mm Hg O|2to|Ct. [

—

=
—

—

25
=F S

~
=
pS|
=

|'9_| x

[ex [e]
=-
EHEES

RO AIM =27

3
=

£
w8 SOl AH| A 2HE |

20| 120/80 mm Hg 0|

a3

}.

ez |
=
C

=]
C}
<]

2.
4,

S 130/80 mm Hg 0|

10}

XA E 2

Sotst it

ol

—_

-
oEd

Alsd
D=1

5.
6

tCE, CHEE QFX[2

bNIe
—

14 SHIAIEHRIS 2 ost
o

A
U7l

E

FX| QE
EECER]

(o]
=

H=EMAIHE

A
el

5

]

2 717l orse

X[

o
=y

HIH|LF

ol

1= EHMIAHEH|

A
ey

E

1

M2 2t 2

11. €210] 160/100 mm Hg

steadd

.l

X
(i

Al
—

E

ofA, Ml

it

H MEFE 2K Ol¢e| EERH

S

i

S22 304 0| &of|A

At
, XI=, o= H7toi| Lof

=

A= A= LIEPRLCE 82

Sta1, Ofof] ot

=1 3o
o

FHS o

ol 0l £R3ICH1]. 20201 CHetE x5S 9| Diabetes Fact Sheet0f| [2H L2|LIE} 30M| O] AF S SHXtO

A
—

=EF,

Xt}

ZE SHO| S| X|=5t= 20| i1 SR6HH,

.

74.3%0f| &dt=
=)

—

—

I.

siok
=-

FHEE2 61.3%0|H, 65M| O AH0f| H|A]
54.4%, 65A| O|AtOl| A 63.3%2 OFE! 1/3 MEQ

o

b
s{o}
=-d
152



o 37| i=ofl #&

M
S

goj w2t tHES

M7t 71=20| &

Aol S 2t

2+0] 120/80 mm Hg 0|

=T
|

#H1et2

0| 2t2} 120 mm Hg®t 80 mm Hg 0|2t

10}

.
o
=-d

A3t 2|

tCt.

.
[e]

S 9/ HEA TR

Hagets Zatot 2hxtol|A| ofl

17| = ol

10
s

[¥]

q

7+ E

o{z|= =t 2o

i |
=

=1
=

ol
Bl

At e

£ OiAL|

44, ot

[l xiEE B 4

S

=
=

t

il
13]. =8

=

IX}7t & 2t0] 120/80 mm Hg O|AHO| ALt 20

3
—_

140 mm Hg O|2to|c}, [

to| XM 2HE

sio
=4

=8 BXLIAIN 57

C}
o

#a0t 4,

ol
0

1o
i

ojn

i

E|ACt 2010

of Zl

__I.I.

HX|of CHot
Action to Control Cardiovascular Risk in Diabetes(ACCORD) 7= St SEXIO| 47|

oF
=]

K
Totl

)

<
ot

=2 2

K

HH
[Lm

FACH14]. 22{Lt 2015 Systolic Blood Pressure Intervention

Trial(SPRINT) 70l M S HO|LL HEF S HIQlE

82 Z7MZ

HARAZ 120 mm Hg O|TtO 2 Ho{E2|= 22 140 mm Hg O|2te 2 RX|St= ZR00| H|sH £E

E]

&:

S 120 mm Hg 0|2t

JOF.

gzl
H(endpoint)2 SHAI7|= Zt

EXHOl AN =257

=)
=t

of tig ool =2

Ho,

SPRINT &712| &0d 7

oz SX|st AL

=
=

O ZHst 20 140 mm Hg O[Tt = =

=
e

Hofgt etxtE2

A 717t E|ACH15]. &3t ACCORD &H720f|

L
—

t

F 2O M =

120 mm Hg 0O}

i1
=

t

MS
-

Off et CHAl JH 2

153



o
P

ACH16]. 0lof| 2017 American College of Cardiology2t American Heart Association2| #1

A

ol

130/80 mm Hg O]

=
TR ESHE

F

o
=]

o

[
ol

-

ol

140 mm Hg 0O

—

140 mm Hg 0|2t 2 @

=H

=
pS|
=

=
S

=25
=-d

-
[s

O}
=g
40

tXHOIA 7]

—

-

| Sty SXIOIAA $257[2S 130

I&o
ehe el

Qld

=
txtel 427

[

L a2qLf
e &
g

| HAl Ol2{et ZHE HiEC = Si'H
85 mm Hg O|2tojct, [

o

Ct
T= 9| giCtk UK Prospective Diabetes Study(UKPDS)

0] 82 mm Hgo|

-

—_

fex (o]
=-

130 mm Hg7tX| == 2240 giCHH 130 mm Hg O|2tez =3
7|2

o

| H319t0f| A
Xt

[

o| XM 2X
b |

5t &}

=

=

=8
HE]
0k
=2-
CH
=

-
O:

ot}
7|

40
(=]
6t=[, 120 mm Hg O|Be 2= WX
3t
oM =

3

-
2
.
o
—

2018 MEA| 7h
st
H

E
KHollA| A

k

o

—

—

3|

3

o

C
[o] =X
s &

E
o

b

e
o
—

!
4

&

t

2 otots|ofl M
1[18] CH
5. &

o
—

-
[

t
Hxn

[C2tA OFEITIX|

mm Hg 0]
Cheto

1

ol =X

-

ToIr

X
o

Z|ACH19]. Hypertension Optimal Treatment(HOT) H71Q| ot M0fAf=

0

=0, Y

SH
PN

90, 85, 80 mm Hg, 3= L# H|u

k

Ct.

b

-
o
—

=

i

A=

sk
=

85 mm Hg 0|2t = A
=

EX

o

£ 130/80 mm Hg O|gt

SiOF.
=d

Cl.

b

.
o
—

&

KHollA M=

st
Ae

F

L

7telA, Hiet=A 0]

F
bakal
=22

OO 2 &

3

u]

=
i

4

X
(]

[

130/80 mm Hg 0|

3

Ei2(15-18,20] CH
130/80 mm Hg O|2toZ O

—

—

81 mm HgO|RACH20]. O]
y

M

154



Z7|Eet 130-139 mm Hg)2 2 LE+0] B| w8t L] %

A
o

f

$Z718e 130 mm Hg 0|2

O & AFLEOIL} HIX|

stel

7/ 110 mm Hg 0f3t, 2&7]%2 60 mm Hg O

tCH21]. St 2t

|ofet

ol

HH
—_

|24 Lt
=

.
[¢]

10| @

StCt.

= 128l JHEtoHoF

1]

=1

-
ﬁoo

o= i

1= 81| XHEH

|A
il

]

E:

HIx|, K|

Al AT ek A9

|

PRI 1B Al A

[=x[e)
=g

Kol A|IM
|, HIEHKHEER], Z2&S2AHEH), O=H|7t ACH, k=] SR w2t

e 3

CH
=]

e

=
B2EY

$HCH22,23].

M}O[OFRIO|= O A=

]
e

|

K2 X2

oll

ok

4t x|

-
[
=20

= Ae 8= K|z AIEF 270E Liof| 2L

50| 5.5 mEq/L 0|4 B7I5HK|

d 3|OtE|EIO[Lt

Sk
=2°

=

IR =N IPN

|A
i

]

E:

2 AAKHL}F QKR

SO &

E{2I0] E L3I}, 2|OtE|I0] 7| A{X] CHH]| 30% O[LH=

CH3,17].
¢t UKPDS81 21t HH, S S0i

HoF et

"
O]

2
(<)

oS A At

Xt=

—

2iCt. =32{|0FE|I0] 3.0 mg/dL 0|4kl £

—
—

Ki
ol
o
10

S
2

UKPDSOflM &

K4
ol
o

F

KHoflAIM &

L

= d=8

O|F0| 72| At2tF{CH24]. o] Zxt

2ol=

AE|AOLE S

Zt
(=]

FOfL|2} X|&R

HHQO
Ly

2 X7

~
=

£ H%iCt [HIFE

SHXHEEH|

A
T

ALl

E

K| QEILIFSE AAHH|L} 2HK]|2

SQIXH e, Al

tH, o4710fl= 2l

.
[e]

1=~ SR XK 7F

|A
i

1

MLt QEX| 2

o
Sa)

155



iz SHXHERIE

E|A
—

|

HIm|Lt etx|

oo
24

<

Ch. [Pl

-
A

L

SHR| S

o

xt
O 2 Z=He|X| ¢t[14], 7|T0| M= Tt

Hi=ZXIXI el 'HE2 A

Al
=

]

Hix|et etx|2

g4

k

2,

i

X
(L

—_

llI==EMAHHHIE
A

X| 2l

A
o]
—

k

E:

]

ACCORD A70llM E2I Hiet

MLt 2EK|2

|

MZ Ct

1%
—

£ oLy, ot

|9|
=

A

t

7
Klo
o

L]
o

=]
o

StLY, Of
-2 = AR ZA A

[RLy

—

S

o| 7}

He
[SXS)
|A

E:

]

I-Q_l
H XS5FE 24| o]&e]

t

o
a

HEA ZH=sE| ol MSEE] 28| 049

FX| @sCt. 2f|'l-2HK| 2

o

wganaEy

Kol
540t}
===

o

g

X
=

=~
4

HEOIA O

pr
il

Kol
X, Z& S2AIEHH), O|A| S0IM = 7HX] oF

ot

Xo
2t0] 160/100 mm HgE x1}st= AR

CAHEAANKE ZES2AH R S8 [ 0| = X2t Z&3H= FREL 2
&t
x|
o =

2/0] 160/100 mm HgE

#ok11
156

=
x|
=



N )
b
I
£
£
o
(=)
-
Al
31
™ a &l
™
P e Lo
E g
s E E
wmEl @9
Rl H o= %
mog Vv K_
B3 ogp b
RO 50y < o g aﬂ_,_ 3
KIr Tz R £ =
= 51 E g <+ £ =
ol B 5 IR a1 g o
o o el S 7l e [ v]
.wH_ = Zo VAR H Al <
joll =< RO mﬁ Hr &1 =
~ OH W___ I N T 20 iou E
=0 Kr KO a0 g g ~ Ho
= < W B g Kir
= w5 E <F
My s
Y M
Pl K =5 ©
B @
o~ =
¥ KO o0
<k o T
£
J J o
(o]
Lo |
Al
31
il
(Y
Kir
<+
\__/

157

Al &7t

F

t

EtA|




13 ngot aig|

HuEd

1. Adler Al, Stratton IM, Neil HA, et al. Association of systolic blood pressure with macrovascular and microvascular complications of
type 2 diabetes (UKPDS 36): prospective observational study. BMJ 2000;321:412-9.

2. Korean Diabetes Association. Diabetes fact sheets in Korea 2020. Seoul: Korean Diabetes Association; 2020.

3. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for
the prevention, detection, evaluation, and management of high blood pressure in adults: a report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Hypertension 2018;71:e13-e115.

4. Lonn EM, Bosch J, Lopez-Jaramillo P, et al. Blood-pressure lowering in intermediate-risk persons without cardiovascular disease.
N Engl J Med 2016;374:2009-20.

5. Zanchetti A, Grassi G, Mancia G. When should antihypertensive drug treatment be initiated and to what levels should systolic
blood pressure be lowered? A critical reappraisal. J Hypertens 2009;27:923-34.

6. Elmer PJ, Obarzanek E, Vollmer WM, et al. Effects of comprehensive lifestyle modification on diet, weight, physical fitness, and
blood pressure control: 18-month results of a randomized trial. Ann Intern Med 2006,144:485-95.

7. Mozaffarian D, Fahimi S, Singh GM, et al. Global sodium consumption and death from cardiovascular causes. N Engl J Med
2014,371:624-34.

8. Cook NR, Cutler JA, Obarzanek E, et al. Long term effects of dietary sodium reduction on cardiovascular disease outcomes:
observational follow-up of the trials of hypertension prevention (TOHP). BMJ 2007,334:885-8.

9. Sacks FM, Svetkey LP, Vollmer WM, et al. Effects on blood pressure of reduced dietary sodium and the Dietary Approaches to
Stop Hypertension (DASH) diet. DASH-Sodium Collaborative Research Group. N Engl J Med 2001;344:3-10.

10. Neter JE, Stam BE, Kok FJ, et al. Influence of weight reduction on blood pressure: a meta-analysis of randomized controlled

trials. Hypertension 2003;42:878-84.

11. Graudal NA, Hubeck-Graudal T, Jurgens G. Effects of low-sodium diet vs. high-sodium diet on blood pressure, renin, aldosterone,
catecholamines, cholesterol, and triglyceride (Cochrane Review). Am J Hypertens 2012;25:1-15.

12. He FJ, Burnier M, Macgregor GA. Nutrition in cardiovascular disease: salt in hypertension and heart failure. Eur Heart J
2011;32:3073-80.

13. Bibbins-Domingo K, Chertow GM, Coxson PG, et al. Projected effect of dietary salt reductions on future cardiovascular disease. N
Engl J Med 2010;362:590-9.

14. ACCORD Study Group; Cushman WC, Evans GW, et al. Effects of intensive blood-pressure control in type 2 diabetes mellitus. N
Engl J Med 2010;362:1575-85.

15. SPRINT Research Group; Wright JT Jr., Williamson JD, et al. A randomized trial of intensive versus standard blood-pressure
control. N Engl J Med 2015;373:2103-16.

16. Buckley LF, Dixon DL, Wohlford GFt, et al. Intensive versus standard blood pressure control in SPRINT-Eligible participants of
ACCORD-BP. Diabetes Care 2017;40:1733-8.

17. Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension: The Task Force
for the management of arterial hypertension of the European Society of Cardiology and the European Society of Hypertension:
The Task Force for the management of arterial hypertension of the European Society of Cardiology and the European Society of
Hypertension. J Hypertens 2018;36:1953-2041.

18. Cist I efsts| XEX|EAHE L 2. 2018 TE TEX|E. M it ngets]; 2018.

19. Tight blood pressure control and risk of macrovascular and microvascular complications in type 2 diabetes: UKPDS 38. UK
Prospective Diabetes Study Group. BMJ 1998;317:703-13.

20. Hansson L, Zanchetti A, Carruthers SG, et al. Effects of intensive blood-pressure lowering and low-dose aspirin in patients
with hypertension: principal results of the Hypertension Optimal Treatment (HOT) randomised trial. HOT Study Group. Lancet
1998;351:1755-62.

21. Bakris GL, Gaxiola E, Messerli FH, et al. Clinical outcomes in the diabetes cohort of the INternational VErapamil SR-Trandolapril
study. Hypertension 2004;44.637-42.

158



22. Turnbull F, Neal B, Algert C, et al. Effects of different blood pressure-lowering regimens on major cardiovascular events in
individuals with and without diabetes mellitus: results of prospectively designed overviews of randomized trials. Arch Intern
Med 2005;165:1410-9.

23. Bangalore S, Fakheri R, Toklu B, et al. Diabetes mellitus as a compelling indication for use of renin angiotensin system blockers:
systematic review and meta-analysis of randomized trials. BMJ 2016,352:i438.

24. Holman RR, Paul SK, Bethel MA, et al. Long-term follow-up after tight control of blood pressure in type 2 diabetes. N Engl J Med
2008;359:1565-76.

25. Lindholm LH, Ibsen H, Dahlof B, et al. Cardiovascular morbidity and mortality in patients with diabetes in the Losartan
Intervention For Endpoint reduction in hypertension study (LIFE): a randomised trial against atenolol. Lancet 2002;359:1004-10.

26. Berl T, Hunsicker LG, Lewis JB, et al. Cardiovascular outcomes in the Irbesartan Diabetic Nephropathy Trial of patients with type
2 diabetes and overt nephropathy. Ann Intern Med 2003;138:542-9.

27. Palmer SC, Mavridis D, Navarese E, et al. Comparative efficacy and safety of blood pressure-lowering agents in adults with
diabetes and kidney disease: a network meta-analysis. Lancet 2015;385:2047-56.

28. Effects of ramipril on cardiovascular and microvascular outcomes in people with diabetes mellitus: results of the HOPE study
and MICRO-HOPE substudy. Heart Outcomes Prevention Evaluation Study Investigators. Lancet 2000;355:253-9.

29. Arnold SV, Bhatt DL, Barsness GW, et al. Clinical management of stable coronary artery disease in patients with type 2 diabetes
mellitus: a scientific statement from the American Heart Association. Circulation 2020;141:e779-e806.

30. Telmisartan Randomised AssessmeNt Study in ACE iNtolerant subjects with cardiovascular Disease (TRANSCEND) Investigators;
Yusuf S, Teo K, et al. Effects of the angiotensin-receptor blocker telmisartan on cardiovascular events in high-risk patients
intolerant to angiotensin-converting enzyme inhibitors: a randomised controlled trial. Lancet 2008;372:1174-83.

31. Wald DS, Law M, Morris JK, et al. Combination therapy versus monotherapy in reducing blood pressure: meta-analysis on 11,000
participants from 42 trials. Am J Med 2009;122:290-300.

32. Weber MA, Bakris GL, Jamerson K, et al. Cardiovascular events during differing hypertension therapies in patients with diabetes.
J Am Coll Cardiol 2010;56:77-85.

33. Investigators O, Yusuf S, Teo KK, et al. Telmisartan, ramipril, or both in patients at high risk for vascular events. N Engl J Med
2008;358:1547-59.

34. Fried LF, Emanuele N, Zhang JH, et al. Combined angiotensin inhibition for the treatment of diabetic nephropathy. N Engl J Med
2013;369:1892-903.

35. Makani H, Bangalore S, Desouza KA, et al. Efficacy and safety of dual blockade of the renin-angiotensin system: meta-analysis of
randomised trials. BMJ 2013;346:f360.

36. Bakris GL, Weir MR, Study of H, et al. Achieving goal blood pressure in patients with type 2 diabetes: conventional versus fixed-
dose combination approaches. J Clin Hypertens (Greenwich) 2003;5:202-9.

37. Feldman RD, Zou GY, Vandervoort MK, et al. A simplified approach to the treatment of uncomplicated hypertension: a cluster
randomized, controlled trial. Hypertension 2009;53:646-53.

38. Webster R, Salam A, de Silva HA, et al. fixed low-dose triple combination antihypertensive medication vs usual care for blood
pressure control in patients with mild to moderate hypertension in Sri Lanka: a randomized clinical trial. JAMA 2018;320:566-79.

159



(=]
—

LDLZg|A

OtX| Zet B AEf

CH
=

A

)& it |
100 mg/dL O|gto|ct. [
70 mg/dL O|gto|Ct. [

=
=

=
=
=
—

2| AH|

=
=
=

~
=

150 mg/dL O|gto|Ct. [H]
‘Xt 40 mg/dL, 4K} 50 mg/dL Zato|Ct. [H]

—

2 AHIES =

ERFOlIAIM OIRE|D|2E 715 20| = SEX[0| =

=
=

=)
1

—

1 ZCth
LDLEAHIES =E SH#
s

£ Qots57| 2l
g=E

2| AH|IE, E2tO|Z2|MI2I0|E, LDL
=32 DL

|'6‘-I
[

Bol Xz2= 3 Al

=
=

H}IS4
o=

1=, HDL
4-2) X|cLiF22H(maximum tolerable dose)2| AEIEIO Z S HX|of| =ESIX| 23t HL Of|H|E|0|E2| =

EHIZS 70 mg/dL O|2to 2 &=
2-4) EEIO|22|MZI0|ES =E =217
2-5) HDLEY|AHIES| =& 21

4-1) LDLE 2| AH|
1 PCSK9 M| | 2|

AE

4. LDLEH|AH|ES| SEX| =HE SUAISIL, =S|

5. 1FMX|

Z(500 mg/dL x1})2| AL H|=It0| 23|0|E, 2m|7|-3X|At SO

6. &itt nEIX|Y

]

ot =38%

ot &l

£ ot1 X|=0f| Che

XEAA

£

1.02X24-12F %

160



Bokoto| 218k

R X 1
AHESYIAHIE, HDLE|AH|IE, E2to|Z22|M20|E, LDLEZ|AES)

2

3

21

1. 2HeE

Y XEAAL] A7t sl0f| Chet 2A|CHEAT = Uk 2Lt

o
1ol
oF

i

o7

249

SIS ol
HhEl st 2l

KoM S

cly

k=1

[1]e2 gz

o
Lol

IXto| CHES A

s
=

CLss

off S=8 X0l A Ol &R

|
L

7| mj

3
I

b AFZO] 2-4HH

| X|ZCHANO| EICH2]. UK Prospective Diabetes Study (UKPDS)M|A =

ol
—

talsto =

S
O

el of2{ 9|
2 2AE|9l=, LDL

&
7F5h= A= LIERHTH3]. gt

PN |

E]

N
.
SRS

Al

=
=

k=1
=

St

2| AH|IZ0] 2

QIXt = LDLE
Z|IAEIZ0| 39 mg/dLX S7t

=
[S)

60%

o

St
=

=H5I3|9| Diabetes Fact Sheet 202001 2|stH 22|Li2t 28 2HXI9| 72.0%7F D=2 AH|

1, 3 % 53.3%2t0| LDLE|AHZ0| ZHEX|(100 mg/dL 0|2 Li2

S AHIE, E2f

=
=

d XIZZAHE S AHIE, HDL

EPS
S

.
[
=

o
=i

= HILE ffoi e

ez ]
=

Lo

I.

O|22|M2}0|= & LDLEZ|IAHIZS]

0|

s
g

Chet, X1 AHZ Al D2{At

4, st

S AEIERBO|CE 3717 2 M|

&2t MHDLZ

]

H}'S:
o=

LSO

=
=)

161



14 O|AX|AHZE 21|

E(very low density lipoprotein)2| 440| Z7tstHA, LDLEAHIES| sE&= =X| ZO0tT LU=It Z2(small
dense) LDL X7t ZOFX| 1T, OFEB (apoB)2| =7t B7tst= SRS EOICh hata] ety XIZZAL 0|2|of| = H]
]. 0

HDLE2|AE|SO0[L} OIXBE ZMol| Yix's O|MXITES S HWote 4 QUCHT bl AEHOIlA] ZAtst &
2 LDLEZ||AHELCt HHDLEZ|AHIE(Z 22| AHS-HDLE|AHIZ)Z XIZMEE Tt & JACHe].
A2, X|He| Z7'E SHE £33 2Lt
2-1) MgaEsto| gl 22 LDLEAHIES| X SHE 100 mg/dL 0|22 $trf, [FEL|CH=H
7, U]
2-2) MEzES 0| Q= AL LDLEY|AHIES| =X SHE 70 mg/dL 0|2t 2 $irt, [FAk|C =
7, YurHAN]
2-3) BYTT|&AHLR0y, SR MESHEHALIAH|03HE 60 mL/min/1.73 m® 0|2H], Yakdx) 1
et S9, pArsaEsto| Zx7|Wt Jt=2 (LR} 554 0|2, ofxt 654 0|2 S| fI&QIXLE 8tLt o]
A X1 A= Z? LDLEH|IAHES 70 mg/dL 0|22 ZHEIC [FEFICHEHS, HISHE 2 1]
2-4) Ealo|22|M|2to|=2| = 2 HE 150 mg/dL O|2Ho|Ct, [H|SEQICHZEH T, LHrE A1)
2-5) HDLEHIAE|E2| ZH SHE= LA} 40 mg/dL, Xt 50 mg/dL X210|c}, [H|REQ|CEHT,
s Eonl|

[
TH
X
0 >
M4

St BROIAIM Ae/HETso| 220 U2 LDLEAH|E| M SEE o2 S 28 Akt Y 0fxt A
SEsolwol chet SAPIHEAHTST U 1 APS0| HERAT I HARZHT0| IHS E6f el

12], ZLhel TEX|Ee| Y 2iXto| LDLEH|AHIE 2H SHE A0St QUCh

NelHpiEst 920) 02 LDLEAHIE TH SHO| IH4+F2 PALINEAT, Aol 0S0] lshol Hich 2
90l YOO HNSTS UMD HIISIACHI0-12]. NBESS QXD Clorst HREY| A4 e MHE
Mt SIHIIRIE Suidt Tty BiXfo| LDLBR|AEE T SHO| T LEL PALINEAT} HEH2AZ} 2

Ano| 0|S0| BE HL0| HBEX| YOO HDSJLS RHHATZ WIFSIKCHS 9],

obxi7}x| Eafo|22|M2t0|= 9t HDLE|AR| S| ZH =

Ljelo| AR XIAS 7|90 HNOHS AAMSIHO DAHAZL bIPEISIHE T, S Sl TR0 AUHEOE
o 2

g 9onz AnsEa #1012 HWILSIRACH13,14].
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2. 0|5(mo
Heart Protection Study (HPS)S S3t0{ Sixd IXI07|IA 2t MEztEeto] R 2ot AHel0] AEIEI AR S
£t LDLE|AHIE X|=27t 9|2FFat Hwst Aeto| IAUEE 22% HAAI7|= Zapot YHEUCH

HPS F7H2ME Solf MEataeto| gl Yt 2ixte| LDLE|AHIES| ZH ZHX|(100 mg/dL 0|2Het AEd2Ha

2
I
kO
gt
r.tJ.

=
$to| A= i BXIO| LDLEHAHIE ZH FHX|(70 mg/dL 0|2 ZHE SHESIUCE 0| AEIEIS ALESH 2

=T HEREA S MAXMESH T LDLE|AHES| SEX|0| K2} ZHESH= e ldetEet 240

==
NHPELS GOt HOINIE SHIS Hhint Bixjo] ZR0| LDLBAAEISS O &4 037} SOt ofet
20| QU0f, FHFT| ANl SR

SHAFAIO42HE 60 mL/min/L.73 m” 0|2, AahH=] gdor =
H

oo

el

FI['

E

=
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= 0|
r||'

F|0

T n
r

=l

4]

HaEetol 2ERIXt B stLtats o AHO| 2AlS rEH17 18]. E2to|22|M2t0|EE E3| TS, HITh LHASEE I
St SEXtO AN S7HE|H, 2001 ATP Il IEX|EOA CHAHSZ 2| TIT7|IEC 2 M ERto|Z2|M2H0|E= 150
mg/dL O|&& Hetsti T, Eato|22|M[2t0|=2| HAHLIE 150 mg/dL O|2te 2 #sto] 0| 7|1&E Eato|22]
Mlzto|=o| =X EEXE T%HCH19).

HDLE|AEIE 50| 7| MEHESO R QlIst AlUEO| HATITH HTLE 7|8EO2[20], 2001 ATP Il X|
XoflAl HDLE|AHIE0| S2(40 mg/dL O|2h ZS MEaEso| FRIXIZ FHstn ASZ RS TTteAZ
ToE|QIC HDLEZAHIZC XIZ2E ASH2 EME|X| 94X|2 MHDLE|AHIZ
AURAZNO| 5EE LXIO|H M= 40 mg/dL, XIOAIM = 5
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3. Sl
IR0l MEATDHO| S E2OH YTh HIAXO MUATDHES 9IS HASHE DS DM HESp|
E21E D01, XHel Y WAt 27t TRt
4. 0|52t Slshe| 28
HIFQ! MHATDHO| BBNVSTES M| D, AHBELS oBicts 20| SAAUEATE Sof & 5
€1 240] el 1 9o SESOHR| T WRhM OIAKITEES SHIs Tt BRIOIAIN HIHO ML DY
71 01S0| SIS BEFS| YA HOE WEHEIC

ATt 4. LDLEAAEIES| SEA| EHE SMAISHD, ELSHX| 23t B2 ABAIEE Bt

4-1. LDLBHAHIES $57| 2o AEIEIS UNOABE ALSSICL [PEILINZHT, Lubx2T]

=
rot
MO
e
£
2t
S

1

BEMof| Zetel ds PRI EAHTED10,12,24] Kearney S0| 7|&$t 1471 REH|C=HT0f
K 2 £ 1,466HO| 13T BRI} 17,220H2| 28 SIXIS CHAIO 2 Bt 1471 2

EQICHEH NS SIS0 DASI D, CHFet H|O|E{H|0|A S 08510 ZE3| M|AXQl ZAHo| 0|F 0Tl He=

HO|H, MEY|ES AP HASIOLE, FHEA TS| H[2of CHSt THeto|LE od520f| ZekE! JHEA | HEO|oA &0

IS &t 2HrE2 FAIth=AT, 2112| 0|S0| lohof HIs LeBt2= 2

)

S SIXHS CHAC R St A0l AELE X2 MYt eto| AXto|Ynt ofxtolle R0 oot 217t UACE
2t SIXIOf| A A AELEIZ 0|28t X0 A2 = Collaborative Atorvastatin Diabetes Study (CARDS)7t
CHEXoO|CH24]. Algztalst 2EQIXLE 171 oAl SHtst 40-75M| 28E ety SIS CHAOZ OFEHIAELE] 10 mg
S Fofst Zuf, W LDLEHAHIZ0| 72 mg/dLZ 7|X CHH| 39% ZAStFHOH, Al
2

ZASIACE e atEeto] H0| Qli= 28T nE SRl A|M AEFEIX|Z 2| O|XIo|Y 20tE ST CHEXRI H7=

et

2hEzto| 2l QA2 37%
Treating to New Targets (TNT) % Pravastatin or Atorvastatin Evaluation and Infection Trial (PROVE-IT)O|CL.
0| A0l A OFEHFAELEI 80 mgS F245t0] LDLEH|AHIZES 57-77 mg/dLE |X[ot AR MEY AEIEIO= 81-
99 mg/dLE RX|3t Z20] H|sh Aeataiet 2ido] 2O|QUA| ZAEIACH10,12]. HIEHZ AT S SEXI0]AH| A
AEHE X|2= 7|X LDLEAEIZE =XILt 2HXte| 0] 2tAI210] LDLEIAEIZES 1 mmol/L (38 mg/dL) ZAA|
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14 O|AX|AHZE 21|

2) AEIEIDN} Q0|73 BE= IHO| 20| E HEX|E
OIFIE[D|E 2lof| AEFEIDF Q0|7H-329] HEX|=, AEHEINL MHO|E|0|E HEX|E H-S0| A2H, 0|5 HEX|ES
2 Fefot 0|52 HO|X|= QUCL 20|73 X[2ake] AlHerast oz ntE Xt ot A5l it

94Tt Reduction of Cardiovascular Events With EPA-Intervention Trial (REDUCE-IT) H20flAl= AEIEID} @
H7H-3 XAt F2 SLtel Oto| R AHHIEHI M (eicosapentaenoic acid)2| HEX| 27t AlE2tAS oY H IS HRCt
[38]. O] HF0M= AEHEIE 58 2 DFHX|LES 2AXI0f|7| 4 g2l icosapent ethylE F7tot Aot AELEl ths
F0o{z20] HoH g atAeto| 9(&0] 25% AASIUCE S SHXITH M2 FAMot 20| ME ST 27} AUUCE
J2iLt S SRS 70% E &S Outcomes Study to Assess STatin Residual Risk Reduction With EpaNova
in HiGh CV Risk PatienTs With Hypertriglyceridemia (STRENGTH) S0 M = AEIEID} SH2 4 go| 2m|7-3

X|dhit HEX| 27t A etast ool 22HE HO|X| UUCH39). 28 tE SIXFOf|AIM AEFEITL THO|EZ|0|EE S
gdll, E20|Z2|MI2I0|=5 W11 HDLEHAHIES S2l= A0| £20| =|l=X| =2H0| UL} Action to Control
Cardiovascular Risk in Diabetes (ACCORD) H720{lA| AEtEID} IO|E2|0|EQ| HEX|R 7} AEHEI THEX| =0 H]
of AlgtEeto] WM 3e W =mle MmstCt 2Lt stelZ 2 A0 HEEQI i o|AXIEHEE(EEL0|
Z2|M2I0|= 204 mg/dL O|A40|FHA HDLEHAEIZ 34 mg/dL 0|2H0| e ZoIME MEEEE| ofdt JHsM
S AAFe HE ACHA40].

3. 2l
AELEIL ORIE|D|E EEX| =2 2lli= SFSI0HK| G4t FAI(CHEATSO|A AEHE! BHEX| =29 H| Wwdto] AEFEIT}
OIM|E|D|E o] HEX|=0M 2715014, 223 Y, SiHo| Ll Sit 22 O|4HIZ2 Xt0|7} AUCH33-37]. AEHE

Y, ol &
It O RE|0|2 9| HEKX| 2= AELE THEX|=0f| HIsH HIE0| S7tetCt.

HEREES JIX1 A= S BXOAIM 2B HEX2 2 SHX|0| SHOHX| §42 22 FEDE HEX|=

=
o MEEES ot O[S0 REINZHTE Sof QUL HHETLI0| G Tl BRIOAIN AEFEI EHEK]
£ Bgott 200 SEA| THO| TS SYHYT, 0= HHpE

5. Crefot ool XIE AF2 Al T2{Argt
AELE HHEAMECZ L DLEYAHIE SHX|0| K| 2 B2 HI82| &50] M2 ofHE(D|E H&S HA 1

StCt.
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A0k 4-3, Mg ErEe = Y SXIIAHAM HFIE|DIEE FIt8 20| = SHX|o| =ESIK] 22t 3 AE
Elat PCSK9AA|K[| \HES na{$ict, [FE9ICHEHT, HSHH A ]

1. 2HRE
AEFEID PCSKORIN| HEX| 20| MYUREEH0| tiet 2atE 2M0f| Zetel A= HEetEes JiK| 2 = &Kt

2. 0|5(m)

AEIEIS ZCHLHSEHO R AN Q= AE2ES 2[|0| £2 SRt =2 282 2HXtof|A| PCSK9 AX|A|2!
2232 (evolocumab) & L2|Z2FRE (alirocumab)2 F7tst 22 LDLEY|AH|IZE0]| 36-59% O ZASHECt
[46-48). 27,564H2| AlH At 2IXHE CHAQ Z $F Further Cardiovascular Outcomes Research With PCSK9
Inhibition in Subjects With Elevated Risk (FOURIER) H70lA= AEIEI| 2222 2715 Z0|M LDLE
HIAHIEO0| 59% HAMCOH, 2.2 A7t St MHERESO| MTHIYET}F 15% LASIACHAL]. o] Ao

M 11,03182] =8 XS U2 o SHRIZ 2 MM E RARRE ZtE ERUCHA3]. 18,924F2| |2 S-d2tet

0

SUS20| JAHA LIRSS A S 2 Bt Evaluation of Cardiovascular Outcomes After an Acute Coronary
Syndrome During Treatment With Alirocumab (ODYSSEY OUTCOMES) H0f|lAl= AELEl| 22|28
FIet 2ol 2.81H9| H7|7H S0t lEetESo| 2[&0| 15% 20|UA| ZAastRn[42], Hix SXIE o=
ot SIRIZ R AMOIME RAFSE 2THE ECH26). & 66,478TS EE
PCSKOAM|M|Z0| CHZEZOf| H|wSHO] TA| AFUE2 KIO[7t QIRICOLE, A2 EME, LEF, 2ASUMINE 52 9

0| 20|RUA| HRATHAS].

3. 2lsH

AEFEID PCSKOAM|H| HEX|=Z 0| 2ldHi= SFEI6H| QL. FARICHEET SO AEHE HHEX|Z ot H|wstod 747]
SO01d, 2|3 Y, HEURY|S, D' Ul Sut 22 0|eHS2 X107} SRACHA1,42,45]. AEFEIDH PCSKOAH|H|
HEX| 2= AEIE HHEX|=0i| H[SH HIE0| F7t5t1, 3| AEIEIn of|HE|D|E HE0t HWStK] H|E2| Z7t7+ &N
3ct.
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