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Current Treatments on Obesity
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Recently, the number of obesity and diabetes mellitus have increased rapidly not only in Korea but also around
the world. It is even called the new pandemic of the 21st century. In Korea, the diabetes growth rate, which ex-
ceeds the obesity growth rate, is a bigger problem. Accordingly, the simultaneous treatment of diabetes and
obesity has become a global issue. In this article, we will review various obesity treatments to help diabetes re-
mission and take a look at meaningful previous study about dietary methods for obesity. This overview includes
the update of medications for obesity and the practical method for clinicians in field of obesity treatment in

Korea.
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Figure 1. Increasing prevalence of obesity from 2009 to 2015 in Korea.”
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Figure 2. Heavy misconceptions about obesity of all over the world.'”
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Figure 3. Remission of type 2 diabetes after primary care for weight management shown by DiRECT study.'® DIiRECT, Diabetes

Remission Clinical Trial; CI, confidence interval.
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Figure 4. Long-term effects of a novel continuous remote care intervention including nutritional ketosis for the management of type
2 diabetes shown by Low Carb High Fat (LCHF) study for 2 years.”) HbAlc, hemoglobin Alc.
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9] combo Aot triple A|FE= oo sfFE iAol
HO R 46% diabetes mellitus remission2 2 ¢l DIRECT
study™ gastric bypass®] Zujo]A ofo|t]jolE ARkl
3H 15%2 G Hold: A% w4 AIE KoL 7]
ool B A= Alokso] AA| el U dol 7t
7} ¥ o]foltisemaglutide 0.4 mg T|SFFEAF Al 10%,
15%, 20% ©]A} A% 7280 ZH2F 65%, 41%, 27%).%

S0 7t obie] HAL 9 AT Ak Uhe-S el
o BE 48 o] ok5e] $5Al 7He WEAR Al
F{(hypothalamus) ] arcuate nucleus (ARC)2] POMC/CART
(proopiomelanocortin/cocaine- and amphetamine-regulated
transcript) ©] ZTHES A= 2 NPY/AGRP] A8 £ 55
of oJAjZ Fal Ak ojoh 2 Aela Al Shomeostaic
appetite) 5A| ©]9], F7FA 08 A AL hedonic appetite)

GABAergic
neuron
A

Topiramate

9] 24| o E]= 2FE-2 phentermine, bupropion, liraglu-
tideo|t}. o5 22 nucleus accumbens 3 ventral tegretal
areaZ IR E+= Z31719] mesolimbic pathwayol 285107
FE LERY A FckFigure 7).

1) Phentermine

Food and Drug Administration (FDA) ©7] X2(370¢¥
o)z 5|71 o] o2 wlolA= riekR T8 vl
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(A&H 02 LGS 23} 3 T ARG T 3 T ARG o
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mg (1/2T)o A 212} 6.65% 2 7.38%2] A5 25, 91oF
(placebo) 2.t} 3.8%, 4.4%2] A5 H4 G35 242 BT
0]2]o|| i Qsymia®] OB-202 study* ol 4] 245 &, 4.6% |
= 4 AWNE 2T, AE|W/ canaglifozin (SGLT-2 drug)
o WEtaw 265 AFVAE AR BE Bk o
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Figure 7. Mechanism of anti-obesity medication about homeostatic appetite and hedonic appetite.gl) ARC, arcuate nucleus; GABA,

gamma-aminobutyric acid.



2] lorcaserin@}2] W3k ¥ AHPETAL study)ollA H3
] 91c} 59

201949 Obesity 3+3]4Jof) Al AE Y] A7|7F AHg-o]
oPdA] Wl FIMA(safety and effectiveness of longer-term
phentermine use)¥} 2reAsto] XPE o] W=, &
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2) Orlistat

oo A FUSHA A 717t orlistat A3 RE A<
oF 30%5 o2 WjEsl ootk ate} oFAL o]
1] XENDOS (Xenical in the Prevention of Diabetes in
Obese Subjects) trial” oA ZHE v|a QFst oko|ct.
eQlof A 7] ARgsh= 7-9-olls #1874 BlER AFHE 4
= W3k Aol ok Weir §70] B11g A7 Ate]
w2 F29] oxalate crystal deposition2 &3t acute kid-
ney injury”Z} 9539 & 2%°lA IAYSFIThAL W E Yl
weba] e T 750l ol Exfell A ARG wj=
OS5 s, 1 & gRjo| A ARG Alofle T 71E HAE
g a5t

AHof| 4 2013 Wl E cetlistat orlistat 2T} 0.6 kg |
ol o w1 gy /i mibe B Eh

3) Lorcaserin (Belviq)

5HT-2C receptor agonist] ZIFAIH2 A5 T4 &7}
7Je} Alopwict )k obAlat ofglo] H|:: CAMELLIA-
TIMI 61 (Cardiovascular and Metabolic Effects of
Lorcaserin in Overweight and Obese Patients—Thrombolysis
in Myocardial Infarction 61) study™™S E3]| t}A] ghH =
= AT 12,0007 A Bt 3.3E7F oS 218yt A
A& IA APA(major adverse cardiac events, MACE) 2] )
B EolA] rethe Aol S, St 47| (prediabetes)
2] Tty WAYo] 19% WA Uebdth B3 g 2
Ao A i z2ato] Blske] Wiy ¢hote] nlEo] ouf 3l
=L, fJoF Foftol| HIsto] HbAlerl 7M1 22 0.5%
#astqck 2|2 functional magnetic resonance imaging
(IMRD)E -E3ll X3t A+ Aul, A5 Alo]= limbic sys-
tem 50] 23 BAR A o] RS B0 =u, HAH
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Alo] 3 €l (emotional eating)S A B]WF BAlo A B &
TH2¢lo] FH = oiek”

4) Phentermine & Topiramate (Qsymia)

A7 SA1E ofE T 2L AT daegs Hole
ofez pejuetol= 20199 74 517 20200 1 SA] o2l
Kefolt), HEfIT} Eajeiulo]s W 22t ZJRR A% e
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5) Liraglutide (Saxenda): GLP-1 agonist

2018'd o]l SAI AR} AF2 21 Q1715 HofE lir-
aglutides= 3714 287142 Sl Als A4 9 dy A&7
AIE vEhdich A wAs dxolA P vliE oA 2R8-
= &0l F WA= AVISHREE 53 A2 Al 8(homeostatic
appetite) JAIE 53l, Al HAE= mesolimbic pathway§ =3t
F2H4 )& (hedonic appetite) A5 53l 283t} Wo|
185171 4]l physiologic) <ol HRFE Aol A
ro plele wiskoL), ) A B 9 Wl o) uld:
ool Zie7ke] = WAL Q= A AAo|Tk o] of2]
M A ke ergrolth Sk vl Wolof skt
AL ook A= 40%001 4 WSk 2otk UlAy
of St Al AT AS57Kyoyo) R Y Al &7} vk
a5k Zlo|tk ool X&A| o' ARgSh= Aol AlS A
et eoke] avba SHoA Frh
olFe] Tole Etstal 7Rt AlS e avH4riY
SCALE study: SCALE Obesity and Prediabetes,'™ SCALE
Maintenance,™ SCALE Diabetes,” SCALE Sleep Apnea'®)
4 LEADER (Liraglutide Effect and Action in Diabetes:
Evaluation of Cardiovascular Outcome Results) trial @ =3
ZiE A AME OAMACE 13% 24y, cardiovascular
death 2% 74, T X5 G7(HbALc 09% ) 5 T
AL S AR Aol A AR Wol AR Qlrk
(Figure 8).

20164, Fujioka 592 liralgutideo] ©J3 %7] A% 7+
a7F £ IFA ASAQ] AlS e 2t o £8
H7319ich 20151/‘1 International Journal of Obesity2]
Hof =2, A83H1.2 mg)Y] liraglutideZ 2W7F A%
227} 7]_5} 7,1% Zstk"Y Restraint typeo]t}
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rf; oot

) u}i r{r
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GLP-1 for Heart Failure Treatment) studyollA]= ejection
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U oAb 27l ok S0k ke molick SR lean
miceol| Al R A &fu] QA STt AHE Hof 29
7} gt Agbo|ch gt 20180l W HeElvlD) At
Aete] kol et ojezkel Q4 Ty A A
£ 2 HERZB4E)oNA 72%2] AF FAaS B, W
BT} AMICH W3k 0 91%2) A 7
A7t Yot Hetae] airl 37 g BolFh
AHAITte] geket 7172 oFA e SHA|of|A] =7to] Q1AL
ertel Tkt Az ke AFsieel s, B
of oo} AleFE(semaglutide, GLP-1+GIP+Glucagon )
o 2 2ANRE ATk e sl

F

l-lI

6) Naltrexone & Bupropion (Contrave)

&5 FAgfoR AHE bupropion2 ¢kl nor-
epinephrine dopamine reuptake inhibitor (NDRI)2] Ad+9]
3, T2 4l okE 2= X gA| 2 A9 H naltrexone2 mu-,
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Figure 8. Four large SCALE randomized multicenter phase III trial in liraglutide (SCALE Obesity and Prediabetes, SCALE Diabetes,

SCALE Sleep Apnea, and SCALE Maintenance).los'log)
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