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Management of Obesity in Patients with Diabetes Mellitus
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Abstract

Both obesity and diabetes impose not only individual health problems, but also large socioeconomic
burdens worldwide. Obesity is a major cause of insulin resistance and diabetes and is closely linked to
a series of microvascular and macrovascular complications that ultimately lead to increased morbidity
and mortality. According to recent national survey data in Korea, obesity affects about 50% of adults with
type 2 diabetes mellitus. Given the evidence that anti-obesity management has been beneficial in the
treatment for patients with type 2 diabetes mellitus and obesity, providers should establish a strategy for
weight loss for optimal, comprehensive patient management. Lifestyle intervention including diet and
exercise is the cornerstone of prevention and management for obesity and type 2 diabetes mellitus. Anti-
obesity drugs should be provided to those who do not respond appropriately to lifestyle intervention.
Emerging data support the superiority of metabolic surgery over lifestyle or medical management for the
management of type 2 diabetes associated with severe obesity. This article concisely reviews the current
recommendation for lifestyle intervention including diet and exercise and pharmacological and surgical
methods for obesity management in type 2 diabetic patients.

Keywords: Bariatric surgery, Diabetes mellitus, Diet therapy, Exercise, Obesity

Corresponding author: Sang Soo Kim

Division of Endocrinology and Metabolism, Department of Internal Medicine, Pusan National University Hospital, Pusan National University School of Medicine,
179 Gudeok-ro, Seo-gu, Busan 49241, Korea, E-mail: drsskim7@gmail.com

Received: Oct. 18, 2017; Accepted: Oct. 19, 2017

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright (© 2017 Korean Diabetes Association

The Journal of Korean Diabetes 229



Focused Issue

S EAtel Hiat 22|

T

RE

=l wiRke] FRES A Skl 9o, H =
o ZxAtol] W 20151 0l3= 32.4%0l Eali= A o' Bl
Skl AeH1]. EF s A28 B SajelA] dyto] H]
o= dHA (2], B X}Oﬂﬂl’ﬂ HRE ¥
SRS Rt i SAKCA 04741“4 Xﬂ Frcrgoll A Hlto]
SRS W, 3w vAE e ¢ %-‘Jr e g
HEo] SR8k Yot AbgE B3 SR

A, Aol FeS w7 A 03], v, ke e
A THA| B A2Y i oo s v

g 2hxke] el QoM thE o1

r d
ot
pay

ol
-

32
o
R=
0
2
ok
N
=)

o
o
(3 Hg:
o
L
©

o142 AT F 5 ULHA). AT Ei= vl A2
Gt B FEER ALH AF B HGS ),
A 0] s Fiog ople) A AES FolF
G SIEHE), AE e E AF 1wk, vk 5
WS AEUATYOR S8 719 1e) HEbAIE 715
2 BN AT Qo7 1% A28 Fin W] =

(7). 12} A 2 215 ellA Z‘E‘r?@‘r PP B
W WS FAlol vlEb . fefshy] Hols g 24
TL AR B f5ehs ko] k. Al29 Eaery kAt
o] argo|aL H# o] A gRlS Alssl] 71 Hlal Fargoll
SRR HIRES BE]shs Zlo] v Tagk el /S
S Zojrt. & dox= A28 G SR AN 2
olaL # o] #elE Alesly] 917k nivk dEHe Ao B
Tes T AZeR, o= B as AR SoR
Lol A R At gt
A]o]_g_tl}jl

SAE i VIR AR Al e A28 B
o WA oY Rt ok, Pige] 2wt el o)
oM Eaael WO R el gtk AF A A%

BIGUEAE 50

=

6@5‘7Z{L} ’6}7]-]] Al o]_g_lﬂé] o] &

230

o
N
-
2
>
E
=
2
of
1o
1
Q
Q
o
o
o W
O
flo
%)
ol cn
HE
2
[}
°

et A3 deks 7Hﬁ/\]71% Zom iz QlrH4). 7
T F i elslol mER AT s -‘Hﬁﬂ/‘i% sk & 2
222 A 500~T50 keal/dZ Zodok sk, 7jele] A
S sl wet xfel7k QAIRE, AT s f18iA
= o449 lojAl= 1,200~1,500 keal/d, Al AoiM=
1,500~1,800 keal/d 42| Z=e] HHE AslaL ArH4).
Tjriﬂ% T Ak 2128 B S-S tidew Al
d5TsAE T8 AT el A FEe] o183 A
”J%‘ﬂ] H|2= Geks ok ] 919k titie] A+-(Look
Action for Health in Diabetes [AHEAD] Trial)7} 1Atk
(8-10). AT FHES 23k [F4 B35 A (intensive
lifestyle intervention):= ”019} TEHS I s
wj Tl 2ol 2 TEo] gyh= o = glxnt 1
HEH o & 2= AFE 1.200~1.800 keal (H|Fe]
140 kg 7w+ wj 1,200~1,500kcal/d, 140 kg o]/
1,500~1,800 keal/d, A"2- & Z+=2a]o] 30% vwt, X3}
AP 10% PR = Algkakal, A7 Sk H A 1758 ©]

8-S A

d TR SAARN s %811 F23E 1%01°3e AT
e H3E sl of 10d Ao welM = IS
2 ARSATA 1ol A deat ArgE Frefsil
HEAZIAE AN, A AgSaaA 1ol
GoHow ATl 4.7% Q%= 3] AL, o] 19| oF

50%0NX= A5e] 5% oVd 34, 21%01M= A2 10%

ol #Hat HEAE T Bk ofyel JFH AEFUSA

k>

0

Joke] FHsk Pl met Hole] THE T 5

https://doi.org/10.4093/jkd.2017.18.4.229



iy g

(¢}

o A

ot A2
N FswellA AT 7t

“

off 7117

A

=~

J I'(d The Journal of Korean Diabetes
23

A7 AE 2

] 2 vlERE

AL

= )
=2 =

1

Xe)
il

et

1

9
w

AT 2078

S Alggcha A

5

o]
& = ATH11.12).
&

48 5

~
N

~

=0

A, A

M

[e)
L

Mol Eshsjolnd, 3717ke] 85

1
=

150-2 o () AHt==2] 70%

A7) 2 1] 50~70%¢)

i

=
RELe

[

1

Al Al
<t

=

f

9]

0.21)7} A%
Hl5s}7) 9

TH(-1.84 kg, P < 0.00D)ellA =LA e}

=

te] &

et 2]

e]
[e}

She AeH(-0.69 kg, P
bt o

AREE ARH-012%, P = 0.04), A2
AR ooy, o)t

o]

=
T~

1

A=A (very low calorie diet) a7l 800 keal

A
s

1

[e)
O
“
1=
=

2eH(-0.14%, P = 0.008), #|Z3l2] 21eH(—-0.47%, P <

0.001), 7232 a1k Aek(-0.28%, P < 0.001)elA =LA

9/]
epsie,
:Il

o,

#

o
T

o] ANE L Qe vl

s

E

H

Foll A

Pty X

A 1270 A8

o

112 37l vl

A2

3

Wl

1 H, Weight Watchers

=

AF
13 TR 3.8% ©)

A

=

o]591al, Jenny Craig ZEI18S tZ7 BT} 4.9% ©]
oJ

9]7} 9t} Foster 5(20)& H]

Aol Al 7+eF, Nutrisystem
Nutrisystem *Z=71

SIS W ot it Ao 2.6% olde] AT 7
f
FAt.

o

>
==
=

3
=

ARE-5
717} o
A)
el )
o) &
2 2]

Sk

=

[e)
I~
T

-

S

1%

o]
A et

5

==
=

A 717k

=
L

o

A
Al

=
T

Eds

L
2

3

. )

= ARt AR E

et @Ajel

Q3

SHAl Yebs7] o

S

=

°] 10~15%
Al

==
o

3l ¢

) A
014 7} o

o

o1, siafe] 7]

o

R

N
i

O

],
Q

*
o
a1

°

ot} MG

1
o

317]

ze)
g
Eﬁ_
I

Hr

o

S

_04

As 2
WSl AN A28 Py B Hivk Belo) o

T o
==

o

F A5 A A &

R

2]3]

=
=

1l

-

Ficg ] oyt

€]

A2

el

g,

R

3o} 3

SHow

al

X
I

=

U

w

o
o A
2]

, oy

231

www.diabetes.or.kr



Focused Issue

S EAtel Hiat 22|

Z olyAellA] 500~750 kecalE of ghtial Aws)
%ﬁ‘r[ IS e HE ZﬂZﬁé Sy FApoll A
Q1 AL5asAE S drIkte] AT Al e
e, 1d o] A7IRE AT e A8k ] $1siA
T EZAR] w7 Fasi o= A ow Ales A

Aol AH A= AlRbeaL, 5 200~30022] 3=

A3kt 2}
o RS 5 BT POHA), MTE Pt DA
A% el BEE

(200~300 min/wk)& L7l YAV FELHLS 6
O Q15 1A (e] P, AT A%, FUiEYol) B
uhake] )2 SleheA S50 Q18 tAkA o)5e Ho)
819 4= 9= AT Pt oz o] Fol ok Fie.

ET}\)\L':]T :.1—

Rl

o
871tk AT et A3 ol IR oflEEs
Exenl oyl FACHA A4, sodium - glucose
cotransporter-2 <44, glucagon-like peptide-1 (GLP-1)
ZRGA, obdE T2 Al At dAvo] = ofAlelH, <l
=9 S, HolEgyuld, ¢led 5 Ale &
7o} Aol Q= oAlR e 4= luk wHA,| dipeptidyl

e
peptidase4 AA= AT T34} Fakeh o2 U4
ATk E3H Al ST U g e thE oAlE s
o] FAlel ol WAl ohd o]& HAslshA ThE oFA|

29) Al 5 QA Asher Bk AE 371 A
SRS EECRNE
=, A, BRI, FEA D G Sol
QITHA),

AAAG7E 27 kg o199 A2 P Bk 2

o], wE o Heol AT 7k

232

FA8jok Gk, Al Fol At
w7]elt}. ok= A5 A 71 5t H
< et "Jﬁ*é"ﬂ &k B7EE sljof gt} ke X5 370
o S0l %= 5% mnke] Al 7has 33’4% Ko7} oA ¥
2Rg-5 HeIThA | ofA] B8-S T8y HE AR

A AL arelsfor f?}'jr[éﬂ. U]j?“ F9J ok (U.S. Food
and Drug Administration)ol|4] AFE-S <13k gqt
sz F2 A28 Pl FAeA ] A} s o

0 _l

1. Orlistat

Orlistat (Xenical: Roche, Basel, Switzerland)-> =7
AFe)efaol A AT A4S ffsl A7IE AR ¢
2 3|7} w8 ofolt}, Pancreatic lipaseS Al o=
0] 30%5 HAAA =k 54D HIRE gl
A orlistat=- 433F] 2|7 713F S2t A)29 7
RES 31.3% HNA FATH22). AS
o A=A S AEES AAAATUS. v
€4 HIERI(A, D, E, K)9] €5 w7} stobx]7] wiie],
orlistat E5-8-317] 2A17F 5] o]ed 2|84 HIERI S BE

@ 8est et

BE A F

2. Phentermine/topiramate extended—release

Phentermine>- w717 2800 = dapalow A 8-5
TAAA FaL alarAlEel ool A= @] H5-8-(1277HA)
S 5183122 Ut} Phentermined- 285 &< 9oktiH] 3.8
kg (phentermines®, 5.3 kg: 9ok, 1.5 kg)o] A=F 144
= BoH23), 1 o] o] o 9= glo] IRk A
8ol i AEdA Aol Frwo] 9JA] ¥t 78

Agom olAelg, T, S ol W) % Ak F7}

https://doi.org/10.4093/jkd.2017.18.4.229



j I'(d The Journal of Korean Diabetes

Xe) . bl LU = | = (el = i, =

A 9= ALY B HETO] = B m7Iolt Aidel
A Fo e g Ae AP RS TR vk A2Y Ea
FAPNAM AT 249 it 245 oF7] S8, Age

N
Ir
2
o
o
]
o
facs
filo
S
9
o
—3

opiramatet= 7HAX|E
2 HFE ool AREE= A EA40|th. Phentermine
3} topiramate’= 7| AH 02 AJUX| Fpo} BAbg 7hAas
Eoll Z2F Aeiale WEn o 2o AT A
Hojgt), 3k Aol A phentermine 15 mg¥} topiramide
92 mgs 56 AHESIS W, 9.8%°] AT FHA(91okt,
1.2%)& BATH24). o] A7llA A28 D A4

= sk s 3E, B9 Al M B

m‘\m

3. Bupropion/naltrexone

Bupropion- =373} = 2oy o] A F5E oA
slo] A-gali= ¥ | naltrexineS- opioid S~&A0l 28-S
gl A8 ‘”Xﬂ"?}ﬂ NUAHALE o= A o= Yo

A QAeE 7 oFEs A AR RS W s BE T
e 5= lom(24], mlsrAEolofarell M e o] HetAle] A
&= A stk AT B HNkeE A28 B
2= ko 2 bupropion/naltrexone E3HA1E 56+ F
oAt W, AT 5.0% FArA F3 Al (f1ek,
1.8%), BT 0.6% THAAA FACH24), E5F -
Ao Q4 WH| g, FE B AF Fol JTH25).

4. 27M[2l(lorcaserin)

2T APFste] AR 84 5-HT,, =84

www.diabetes.or.kr

88 olshz 2o LA 3
~HTy 8711 21881 Al
AT o 7 Ao A d HE
, 5-HT,, &Ael B} ez ow 2-g-ghrhar o]
%‘4[26] ARk A2g P Al 27H4A- 10 mg
£ T I Sl o 5
*Zr‘}il(v% ok, 1.5%), 33t
28.4 mg/dL HA2AAFATH2T). &0 7}” SR A
olm, 9.4, )27 o] Bars|31 glont, webaste] iy
o} efteli= Gl fliz A= A 3l

4.5% FxAA]

i

5. 2|2}2E2E}o|=(liraglutide)

glebFEe] == GLP-1 -84 2F8A1=A, g 3
ol B A ook, At v Eee
HE AT 24e 93 opRe] Sols Wit A28 9

W SRl AA getEFEel= 1.2 mg¥ 1.8 mgo =
2.5 kgt 4 kg A5 Ao} A, GRS 0.48% <}
1.84% #2rA FATH28). H|vk A5 B0 mm= 8t
F 3 mge 18] Fo3leS 81al vt Satiety and Clinical
Adiposity — Liraglutide Evidence in non—diabetic and
diabetic individuals (SCALE) Diabetes <1714 565 &
Sk glgf=FERo] = 3.0 mg 6.0%2] AT aeHeloHr,
2.0%) tl=o] GtAMAE 1.3% FHAAIA FATH29). 5=
&k 2 gfElaFEel == Qﬁéﬂrﬁﬂ]@r ARgo] =2 g
ANAN Fo Ada Agke] WAs o8 Folw vt
ATH30]. wEpA] o5 FAR HIUPO}I’_ AP d3s
W 1913 A28 G St eekETEe| ==

;

= NI
Z2 Ael kA7) & 5= 9 AT

FEA 2 5(YAKESE, METABOLIC
SURGERY)

HgJolEE] AxpHon JE

H|WE S| AN AT AE 218 Al A5 T sh= Al

< (bariatric surgery)<-

233



Focused Issue

Frjo] gk, AR G BN = olF AT

of $M I /il EakE Holr, B3t Ties] 9] vy

A AT AuiHsitels " 24l 2HA0 G v
2= AT Adpso] o 9 o] Al2Y Y AR
£ A% T2 A5Wol 2 F Ad5S AAK FATH31. ©f
d ofuloll A diilreS daboR A2y B B 1%t
Ak AL GellE 253k 91el AlaE wielohEs] <
S It} B FAR AT 23 TSl A vk

g A7l giakEEe] AR i B oFE X
Fol vla] $-93he BHolFal ArH32). Bl Fake i
T7F opARE, o] B ATEolA Gy P vAE
e 2 didashEEe] WAAA Fal ot AlgE
S TAA FE& BHolFal QIrh33,34). o] ATolA 5
& F 30~63%<] T wElE Bkl Barskal glok

2). Azke] Aol whet A} Apsl= HEo] ST
ok s A8 B O] R Al o Flo) 2|

glo] =& 43 71 a3 HolFar AvH35,36]. # 1

>,
¢
ki

\
>
o
i
o,
l-v i
aft
ol
i,
2
)
i)
i

)
i,
EY
v

(33). == A Al B4 2 AT 22 AH SOl
T B WAShE AP 10%E 2Hehs 2 A <
Qlojt}, 5t F91e 7=, & H A, WA AU Sol = 7
S = otk i brEel wE e SHT] 2AE 9

(
il

AAZFA G o], FHksk o]3k A%k g
ATH38). = &

2AR Aol 1) 5

n oy

o
N
LI
i
rlo

(

=2
5
O
©
)
\
ol
i)
ox
ol
ﬂ‘r’
of
o2
i,
)
rlo
o

d0 o w2 ¢
tot
il

ez B EaA Bt i 5 &3 ¢
Afor= HER A, By, D, ofd, Hi, dleidl, Al
T Gk ol $TH39). whebA = Aol ol Aol 3=
A wle] FRletal Rk A2 WA A dad ¢ 3l
At = 5 A vl B0l S5 Ak Qlsl 4]

234

gk H1do] &a) Agitt JoF A9 A vgl, A
R I WA SO oetal WA = QIrh40). =
U] A dibre ¢ Alshs sl g A Q)
(41). AT FHAE A% 71AIAR] T2 5] 7hAe) Zheg
I HIEF D 59 nAlGeae] FAlsh A s Ere] |
3} 5ol FHEE Asle] YRle® oJAXI AT e
e 2% Aspr) Fot el i 249 754
Aol - AQA, 5 =4o] vt S7ksk=A
woll iAo 2 oA A et Tl e] Aol
w3 T IS ok e - AT O BEA(E
F80~100 )& W& {Astar, J A TS
BA RUEE A AeItH42). 3:A, A AX, &=
= 55, Tao B At TR sk ot 5
= TR A7) wliell, SVderbES ol el
FolE 7Y ot rH43).

A28 Dy AN BEsh= b o], trE

off theh = AIAQ o dA<= obA {1z Adelelnt. HA]
Al 507 ool B W= ok thAllo] ofaf %
% 2nd Diabetes Surgery Summit (DSS-II) Consensus
Conferencedl| Al A28 FizollA] thalgol tigk A
3 B QTH10). o] AaL ARl wiEd, d1 &

Aol dglo] Class I (A2 ZAS = 40 kg/m*) <+
H
I=]

o
ml
ko

Folstar glek, g A7 L FAA Az A wddo]
ek A AFAS7) 30,04 349 ke/m?2) A28 el
AN 548 Sele 5 ki st k. obAlelels

NAR= ADHEAF 715 2.5 kg/m'E 2phste] aelske

riot

https://doi.org/10.4093/jkd.2017.18.4.229



j kd The Journal of Korean Diabetes

o,

REFERENCES

1. Kim YH, Han K, Son JW, Lee SS, Oh SW, Kwon HS,
Shin SA, Kim YY, Lee WY, Yoo SJ; Taskforce Team of
the Obesity Fact Sheet of the Korean Society for the
Study of Obesity. Data analytic process of a nationwide
population-based study on obesity using the national
health information database presented by the national
health insurance service 2006-2015. J Obes Metab Syndr
2017;26:23-7.

2. Noh J, Han KD, Ko SH, Ko KS, Park CY. Trends in
the pervasiveness of type 2 diabetes, impaired fasting
glucose and co-morbidities during an 8-year-follow-up of
nationwide Korean population. Sci Rep 2017;7:46656.

3. Oldridge NB, Stump TE, Nothwehr FK, Clark DO.
Prevalence and outcomes of comorbid metabolic and
cardiovascular conditions in middle- and older-age adults.
J Clin Epidemiol 2001;54:928-34.

4. American Diabetes Association. 7. Obesity management
for the treatment of type 2 diabetes. Diabetes Care
2017;40(Suppl 1):S57-63.

S. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF,
Lachin JM, Walker EA, Nathan DM; Diabetes Prevention

Program Research Group. Reduction in the incidence of

www.diabetes.or.kr

type 2 diabetes with lifestyle intervention or metformin.
N Engl ] Med 2002;346:393-403.

6. Pastors JG, Warshaw H, Daly A, Franz M, Kulkarni K. The
evidence for the effectiveness of medical nutrition therapy
in diabetes management. Diabetes Care 2002;25:608-13.

7. Rothberg AE, McEwen LN, Kraftson AT, Fowler CE,
Herman WH. Very-low-energy diet for type 2 diabetes:
an underutilized therapy? J Diabetes Complications
2014;28:506-10.

8. Look AHEAD Research Group, Wing RR, Bolin P,
Brancati FL, Bray GA, Clark JM, Coday M, Crow RS,
Curtis JM, Egan CM, Espeland MA, Evans M, Foreyt JP,
Ghazarian S, Gregg EW, Harrison B, Hazuda HP, Hill JO,
Horton ES, Hubbard VS, Jakicic JM, Jeffery RW, Johnson
KC, Kahn SE, Kitabchi AE, Knowler WC, Lewis CE,
Maschak-Carey BJ, Montez MG, Murillo A, Nathan DM,
Patricio J, Peters A, Pi-Sunyer X, Pownall H, Reboussin
D, Regensteiner JG, Rickman AD, Ryan DH, Safford M,
Wadden TA, Wagenknecht LE, West DS, Williamson
DF, Yanovski SZ. Cardiovascular effects of intensive
lifestyle intervention in type 2 diabetes. N Engl J] Med
2013;369:145-54.

9. Look AHEAD Research Group. Eight-year weight losses

with an intensive lifestyle intervention: the look AHEAD
study. Obesity (Silver Spring) 2014;22:5-13.

10. Look AHEAD Research Group, Gregg EW, Jakicic JM,
Blackburn G, Bloomquist P, Bray GA, Clark JM, Coday
M, Curtis JM, Egan C, Evans M, Foreyt ], Foster G,
Hazuda HP, Hill JO, Horton ES, Hubbard VS, Jeffery RW,
Johnson KC, Kitabchi AE, Knowler WC, Kriska A, Lang
W, Lewis CE, Montez MG, Nathan DM, Neiberg RH,
Patricio J, Peters A, Pi-Sunyer X, Pownall H, Redmon
B, Regensteiner J, Rejeski J, Ribis] PM, Safford M,
Stewart K, Trence D, Wadden TA, Wing RR, Yanovski

SZ. Association of the magnitude of weight loss and

235



Focused Issue

S EAtel Hiat 22|

changes in physical fitness with long-term cardiovascular
disease outcomes in overweight or obese people with
type 2 diabetes: a post-hoc analysis of the Look AHEAD
randomised clinical trial. Lancet Diabetes Endocrinol
2016;4:913-21.

11. Sacks FM, Bray GA, Carey VJ, Smith SR, Ryan DH, Anton
SD, McManus K, Champagne CM, Bishop LM, Laranjo
N, Leboff MS, Rood JC, de Jonge L, Greenway FL,
Loria CM, Obarzanek E, Williamson DA. Comparison
of weight-loss diets with different compositions of fat,
protein, and carbohydrates. N Engl ] Med 2009;360:859-
73.

12.Johnston BC, Kanters S, Bandayrel K, Wu P, Naji F,
Siemieniuk RA, Ball GD, Busse JW, Thorlund K, Guyatt
G, Jansen JP, Mills EJ. Comparison of weight loss among
named diet programs in overweight and obese adults: a
meta-analysis. JAMA 2014;312:923-33.

13. Ajala O, English P, Pinkney J. Systematic review and meta-
analysis of different dietary approaches to the management
of type 2 diabetes. Am J Clin Nutr 2013;97:505-16.

14. Tsai AG, Wadden TA. The evolution of very-low-calorie
diets: an update and meta-analysis. Obesity (Silver
Spring) 2006;14:1283-93.

1S.Johansson K, Neovius M, Hemmingsson E. Effects of
anti-obesity drugs, diet, and exercise on weight-loss
maintenance after a very-low-calorie diet or low-calorie
diet: a systematic review and meta-analysis of randomized
controlled trials. Am ] Clin Nutr 2014;99:14-23.

16. Boulé NG, Haddad E, Kenny GP, Wells GA, Sigal RJ.
Effects of exercise on glycemic control and body mass
in type 2 diabetes mellitus: a meta-analysis of controlled
clinical trials. JAMA 2001;286:1218-27.

17. Kirwan JP, Sacks J, Nieuwoudt S. The essential role of
exercise in the management of type 2 diabetes. Cleve Clin

J Med 2017;84(7 Suppl 1):S15-21.

236

18. American Diabetes Association. 4. Lifestyle management.
Diabetes Care 2017;40(Suppl 1):S33-43.

19. Gudzune KA, Doshi RS, Mehta AK, Chaudhry ZW,
Jacobs DK, Vakil RM, Lee CJ, Bleich SN, Clark JM.
Efficacy of commercial weight-loss programs: an updated
systematic review. Ann Intern Med 2015;162:501-12.

20. Foster GD, Borradaile KE, Vander Veur SS, Leh Shantz
K, Dilks R], Goldbacher EM, Oliver TL, Lagrotte
CA, Homko C, Satz W. The effects of a commercially
available weight loss program among obese patients
with type 2 diabetes: a randomized study. Postgrad Med
2009;121:113-8.

21.National Institutes of Health. The practical guide:
identification, evaluation, and treatment of overweight
and obesity in adults. Bethesda (MD): National Institutes
of Health; 2000.

22. Torgerson JS, Hauptman J, Boldrin MN, Sjéstréom L.
XENical in the prevention of diabetes in obese subjects
(XENDOS) study: a randomized study of orlistat as an
adjunct to lifestyle changes for the prevention of type 2
diabetes in obese patients. Diabetes Care 2004;27:155-61.

23. Aronne L], Wadden TA, Peterson C, Winslow D, Odeh
S, Gadde KM. Evaluation of phentermine and topiramate
versus phentermine/topiramate extended-release in obese
adults. Obesity (Silver Spring) 2013;21:2163-71.

24. Gadde KM, Allison DB, Ryan DH, Peterson CA, Troupin
B, Schwiers ML, Day WW. 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.

2S. Hollander P, Gupta AK, Plodkowski R, Greenway F, Bays
H, Burns C, Klassen P, Fujioka K; COR-Diabetes Study
Group. Effects of naltrexone sustained-release/bupropion

sustained-release combination therapy on body weight

https://doi.org/10.4093/jkd.2017.18.4.229



j kd The Journal of Korean Diabetes

and glycemic parameters in overweight and obese patients

with type 2 diabetes. Diabetes Care 2013;36:4022-9.

26. Thomsen WJ, Grottick AJ, Menzaghi F, Reyes-Saldana

H, Espitia S, Yuskin D, Whelan K, Martin M, Morgan
M, Chen W, Al-Shamma H, Smith B, Chalmers
D, Behan D. Lorcaserin, a novel selective human
5-hydroxytryptamine2C agonist: in vitro and in vivo
pharmacological characterization. ] Pharmacol Exp Ther

2008;325:577-87.

27. O'Neil PM, Smith SR, Weissman NJ, Fidler MC, Sanchez

28.

29.

30.

31.

M, Zhang J, Raether B, Anderson CM, Shanahan WR.
Randomized placebo-controlled clinical trial of lorcaserin
for weight loss in type 2 diabetes mellitus: the BLOOM-
DM study. Obesity (Silver Spring) 2012;20:1426-36.
Blonde L, Russell-Jones D. The safety and efficacy of
liraglutide with or without oral antidiabetic drug therapy
in type 2 diabetes: an overview of the LEAD 1-5 studies.
Diabetes Obes Metab 2009;11 Suppl 3:26-34.

Davies MJ, Bergenstal R, Bode B, Kushner RF, Lewin
A, Skjoth TV, Andreasen AH, Jensen CB, DeFronzo
RA; NN8022-1922 Study Group. Efficacy of liraglutide
for weight loss among patients with type 2 diabetes:
the SCALE diabetes randomized clinical trial. JAMA
2015;314:687-99.

Marso SP, Daniels GH, Brown-Frandsen K, Kristensen
P, Mann JF, Nauck MA, Nissen SE, Pocock S, Poulter
NR, Ravn LS, Steinberg WM, Stockner M, Zinman
B, Bergenstal RM, Buse JB; LEADER Steering
Committee; LEADER Trial Investigators. Liraglutide and
cardiovascular outcomes in type 2 diabetes. N Engl ] Med
2016;375:311-22.

Rubino F, Marescaux J. Effect of duodenal-jejunal
exclusion in a non-obese animal model of type 2
diabetes: a new perspective for an old disease. Ann Surg

2004;239:1-11.

www.diabetes.or.kr

32.Rubino F, Nathan DM, Eckel RH, Schauer PR, Alberti

33.

34.

KG, Zimmet PZ, Del Prato S, Ji L, Sadikot SM, Herman
WH, Amiel SA, Kaplan LM, Taroncher-Oldenburg G,
Cummings DE; Delegates of the 2nd Diabetes Surgery
Summit. Metabolic surgery in the treatment algorithm for
type 2 diabetes: a joint statement by international diabetes
organizations. Diabetes Care 2016;39:861-77.

Sjostrom L, Lindroos AK, Peltonen M, Torgerson J,
Bouchard C, Carlsson B, Dahlgren S, Larsson B, Narbro
K, Sjostrom CD, Sullivan M, Wedel H; Swedish Obese
Subjects Study Scientific Group. Lifestyle, diabetes, and
cardiovascular risk factors 10 years after bariatric surgery.
N Engl ] Med 2004;351:2683-93.

Sjostrom L, Peltonen M, Jacobson P, Ahlin S, Andersson-
Assarsson J, Anveden A, Bouchard C, Carlsson B, Karason
K, Lonroth H, Nislund I, Sjostrom E, Taube M, Wedel
H, Svensson PA, Sjoholm K, Carlsson LM. Association
of bariatric surgery with long-term remission of type
2 diabetes and with microvascular and macrovascular

complications. JAMA 2014;311:2297-304.

3S.Arterburn DE, Bogart A, Sherwood NE, Sidney S,

36.

37.

Coleman KJ, Haneuse S, O'Connor PJ, Theis MK,
Campos GM, McCulloch D, Selby J. A multisite study
of long-term remission and relapse of type 2 diabetes
mellitus following gastric bypass. Obes Surg 2013;23:93-
102.

Mingrone G, Panunzi S, De Gaetano A, Guidone C,
Taconelli A, Nanni G, Castagneto M, Bornstein S, Rubino
F. Bariatric-metabolic surgery versus conventional medical
treatment in obese patients with type 2 diabetes: S year
follow-up of an open-label, single-centre, randomised
controlled trial. Lancet 2015;386:964-73.

Schauer PR, Bhatt DL, Kirwan JP, Wolski K, Brethauer
SA, Navaneethan SD, Aminian A, Pothier CE, Kim ES,
Nissen SE, Kashyap SR; STAMPEDE Investigators.

237



Focused Issue

S EAtel Hiat 22|

Bariatric surgery versus intensive medical therapy for
diabetes--3-year outcomes. N Engl ] Med 2014;370:2002-
13.

38. Longitudinal Assessment of Bariatric Surgery (LABS)
Consortium, Flum DR, Belle SH, King WC, Wahed AS,
Berk P, Chapman W, Pories W, Courcoulas A, McCloskey
C, Mitchell J, Patterson E, Pomp A, Staten MA, Yanovski
SZ, Thirlby R, Wolfe B. Perioperative safety in the
longitudinal assessment of bariatric surgery. N Engl ] Med
2009;361:445-54.

39. Shankar P, Boylan M, Sriram K. Micronutrient deficiencies
after bariatric surgery. Nutrition 2010;26:1031-7.

40. Gong K, Gagner M, Pomp A, Almahmeed T, Bardaro

238

SJ. Micronutrient deficiencies after laparoscopic gastric
bypass: recommendations. Obes Surg 2008;18:1062-6.
41.Scibora LM. Skeletal effects of bariatric surgery:
examining bone loss, potential mechanisms and clinical

relevance. Diabetes Obes Metab 2014;16:1204-13.

42. Baptista V, Wassef W. Bariatric procedures: an update
on techniques, outcomes and complications. Curr Opin
Gastroenterol 2013;29:684-93.

43. Mitchell JE, Crosby R, de Zwaan M, Engel S, Roerig J,
Steffen K, Gordon KH, Karr T, Lavender J, Wonderlich
S. Possible risk factors for increased suicide following

bariatric surgery. Obesity (Silver Spring) 2013;21:665-72.

https://doi.org/10.4093/jkd.2017.18.4.229



