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Figure 5. Prevalence of (A) obesity and (B) abdominal obesity in children and adolescents from 2012 to 2021.

For children and adolescents (n = 884 in 2021), obesity was defined by corresponding sex- and age-specific BMI percentile of 95th or greater based on 2017 Korean
National Growth Chart for Children and Adolescents.

Abdominal obesity among children and adolescents was defined as those with sex- and age-specific WC percentile of 90th or greater based on the 2007 Korean
National Growth Chart for Children and Adolescents.



« We suggest to use the Korean National Growth Charts body mass index (BMI) percentile to diagnose
overweight and obesity in children and adolescents over 2 years of age. (strength of evidence, level Ill; grade of
recommendation, C)

« We suggest to diagnose overweight when the BMI is above the 85th but less than the 95th percentile for age
and sex, and obesity when the BMI is above the 95th percentile in children and adolescents >2 years of age.

(strength of evidence, lll; grade of recommendation, C)
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In children and adolescents with
BMI = 85th percentile

l

= Through history takin
» Physical Examination
I [

normal abnormal
v +
* Evaluation for comorbidities: » Additonal evaluation
NAFLD, dyslipidemia, hypertension, for underlying diseases:
prediabetes and type 2 DM, endocrinopathy,
polycystic ovary syndrome, genetic diseases,
and sleep apnea and CNS disease/injury
| |
normal abnormal
v 4
* Lifestyle * Lifestyle
modification modification
* Treatment of
comorbidities

gradual weight loss continued weight gain for >6 months
+
Maintain lifestyle Consider additional
modification and treatment:

treatment of * pharmacotherapy
comorbidities

Fig. 1. Stepwise assessment and treatment strategies for overweight and
obesity children and adolescents. BMI, body mass index; CNS, central
nervous system; NAFLD, nonalcoholic fatty liver disease; DM, diabetes

mellitus.
Korean J Pediatr 2019;62(1):3-21



Lifestyle modification

Association of dietary habits with general and abdominal obesity in Korean children
and adolescents: cluster analysis of nationwide population survey data .

. Endocrinol. 15:1424761. (Kwon et al)
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TABLE 2 Results of the cluster-stratified linear regression analysis of BMI, WC, BMI Z-score, and WHR Z-score.

BMI, Coefficient (95% Cl) p-value WC, Coefficient (957% Cl)
Cluster 1 Ref Ref
Cluster 2 1.06 (0.70, 1.42) <0.001 341 (238,444) <0.001
BMI Z-score, Coefficient p-value WHER Z-score, Coefficient
(95% Cl) (95% CI)
Cluster 1 Ref Ref
Cluster 2 0.15 (0.06, 0.23) <0.001 115 (0.07,0.23) <0.001
BMI, body mass index; WC, waist circumference; WHR, waist-to-height ratio
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STEP TEENS

Semaglutide A LA AT (Weghuber et al,, NEJM 2022)




Trial design STEP TEENS: Randomised, double-blind, placebo-

controlled, multi-national trial

Trial design
STEP TEENS: Randomised, double-blind, placebo-controlled, multi-national
trial

Key inclusion criteria

+ 12 to <18 years

Lifestyle intervention*
+ Tanner stage 2-5

« BMI >95% percentile! OR

« BMI =85t percentile! with >1 Randomisation (2:1)
weight-related comorbidity:
hypertension, dyslipidaemia,
obstructive sleep apnoea

Off-
treatment
follow-up

Semaglutide 2.4 mg

or T2D Run in Dose escalation Maintenance period tregtfr:fr;znt
perio
« BMI criteria to be met at 1 1 1
randomisation Week -12 Week 0 Week 16 week  week 75

68
Trial endpoints
Primary: Percentage change in BMI
Confirmatory secondary endpoint: Achievement of of >5% weightloss

Key supportive secondary endpoints: Percentage change in body weight, absolute change in body weight (kg), absolute change in BMI,
percentage of the 95t percentile!, SDS?, improvement in weight category

*Lifestyle intervention comprised individualised counselling on healthy nutrition and physical activity, with a goal of 60 minutes/day of physical activity. Run-in period: 12 weeks off-drug lifestyle intervention
before randomisation (baseline). BMI, body mass index,; HbA,. glycated hemoglobin, s.c., subcutaneous; SDS, standard deviation score; T2D, type 2 diabetes.

1. Centers for Disease Control and Prevention. Percentile data files with LMS values. 2009. Available from. https.//www.cdc.gov/growthcharts/percentile data_files.htm [accessed October 2022]; 2. World
Health Organization. BMI-for-age (5-19 years). Available from: http://www.who.int/growthref/who2007 bmi for _age/en/ [accessed October 2022].

Weghuber et al. N Engl J Med 2022; 387(24).: 2245-2257.
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Demographics and baseline characteristics STEP TEENS STEP TEENS

Demographics and baseline characteristics

STEP TEENS
®| ® [ o000
Lk = M
Male/Female [ Mean age ] [ White/Black/Asian/Other#
38/ 62% 15.4 years 79/8/2/11%

Tanner Stage Mean [Mean body] [ Mean ][ Mean waist ]
2/3/4/5 HbA, * weight circumference

4/7/27/62% 5.4% 107.5 kg 37.0 kg/m? 110.4 cm

#Black refers to Black or African American,; Other refers to American Indian or Alaska Native or Others; *Without the 8 participants who had type 2 diabetes at screening
% : Proportion of participants of full analysis set.

Weghuber et al. N Engl J Med 2022; 387(24): 2245-2257
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Categorical weight loss STEP TEENS STEP TEENS

Categorical weight loss

STEP TEENS
100 -
30 - In-trial )
72.5 Weight loss >5%), >10%, >15% and >20% Analysis at week 68
618 at week 68 Sema 2.4 mg vs placebo OR 95% ClI P-value
60 - 2 534 >5% 14.02 [ 6.34; 31.02] <0.0001
43 >10% 23.04 [ 8.34; 63.67] <0.0001
)
40 - K=y >15% 25.78 [ 7.55; 88.01] <0.0001
3
Z >20% 19.99 [4.63; 86.30] <0.0001
20 - 5
H
Q
3
0 ) o

IV
o
>

>10% >15% >20%

B Semaglutide 2.4 mg Placebo

Data are observed proportions, in-trial, treatment policy. OR, odds ratio; CI, confidence interval; Sema, semaglutide.
Weghuber et al. N Engl J Med 2022; 387(24): 2245-2257
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IWQOL-Kids — &7 2| & X| 72| 7HM

STEP TEENS

Impact of Weight on Quality of Life-Kids (IWQOL-Kids) — STEP TEENS

ETD [95% Cl]

Body Esteem Score — = | 3.92 [-1.94; 9.77]
Family Relation Score —a— 3.42 [-0.26; 7.11]
Physical Comfort Score : L : 6.60 [1.99; 11.21]
Social Life Score I = I 3.08 [-1.76; 7.92]

Total Score ’ = ’ 4.27[0.23; 8.32]

Favours Favours

R

» Total Score S Physical Comfort ScoreO| A| Semaglutidew O| ¢/ CHH| R 2|2t &f

o WM B
o AKX HOtSH FAO A ZHEH ZH21SE JH M Z IHETD: 6.60, p=0.0050) 7} BHEHE| AL},

Ref: Weghuber et al. N Engl J Med 2022; 387(24): 2245-2257. IWQOL-Kids, Impact of Weight on Quality of Life-Kids; ETD, estimated treatment difference

p-value

0.1903

0.0684

0.0050

0.2124

0.0383

Mean baseline:

s

95.9

85.0

90.0

84.0



STEP TEENS

Adverse Events — STEP TEENS (On-treatment 7| ZH

AES, 1 (%) Semag{ | ::g:; }2.4 mg ‘ P(I::ie%o
Gastrointestinal disorders 82(61.7) 28 (41.8)
Infections and infestations 59 (44.4) 35(52.2)
Nervous system disorders 35(26.3) 16 (23.9)
Skin and subcutaneous tissue disorders 23(17.3) 6 (9.0)
General disorders and administration site conditions 20(15.0) 13(19.4)
Metabolism and nutrition disorders 13(9.8) 11 (16.4)
Psychiatric disorders 9(6.8) 10(14.9)
Hepatobiliary disorders 7(5.3) 0

Semaglutide 2.4 mg (n = 133) Placebo (n = 67)
Event No. of No. of Events/100 L No. of No. of
participants (%) events person-yr participants (%) events i
Gastrointestinal disorders (OT) 82 (61.7) 385 211.8 28 (41.8) 96 106.2
Allergic reactions (OT) 12(9.0) 14 7.7 4 (6.0) 4 4.4
Cardiovascular disorders (IT) 10(7.5) 13 6.8 7(10.4) 7 7.4
Hepatic disorders™ (OT) 10(7.5) 13 7.2 1(1.5) 1 1.1
Psychiatric disorders (OT) 9 (6.8) 12 6.6 10(14.9) 12 13.3
Acute gallbladder disease (OT) 5(3.8) 6 3.3 0 - -
Injection site reactions (OT) 4(3.0) 5 2.8 3(4.5) 8 8.9
Acute renal failure (OT) 0 - - 0 - -
AL EE

e Semaglutide 2.4 mg2| ¢t d T2 MY Ol ATl FASIA O, 717 25t O| 4S8 2 T 2tAH S 0[ ALY,
o MM O = =8 Jtsot HHd 20U S AL

Ref: Weghuber et al. N Engl J Med 2022; 387(24): 2245-2257. ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyltransferase
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o Lexapro + Lipidwon B8 = Wegovy M A| &} (25H 5&)
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Ol AF A8 #2 — ADHD A &2 S HISH

Case #2 — Adolescent (M/13A]])

$hx} b7

—_

e ADHD 8%, 243t M& 57t (2 20 kg)
e TR A XN|SO| LT BO| L7t}

X = An}

s
Saxenda (Liraglutide) 0.6 >3.0mg 135 > 131 - 133 > 131 kg Hf 05 X[, 2 RAE X5
Wegovy (Semaglutide) 025> 1.7mg (B ) 131 - 126.5 > 126.5 > 124.3 kg EhAEE A =0 o X[

QAN A|AFH: LiraglutideOfl Al Semaglutide 22| HEH0

Ref: A &4t AL (Real-world case)






Why Both Weight Gain and Weight Loss Matter in the Elderly
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Fig. 1 Dose-response association between BMI change and mortality risk among participants aged = 65 years (A) and those aged < 65 years (B).

Ref: Association of weight change with all-cause and cause-specific mortality: an age-stratified analysis. BMIC Med. 2024 Oct 8;22:438
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Aging + Obesity = Accelerated Muscle Loss

Overeating «> Lack of exercise

T ( (— Protein intake ——>

— =22l H| 2t (Sarcopenic Obesity)2| 2t=2t
Obesity Insulin resistance W"_gczfmness —
=1 j — L3t} H| BHO| ZBE| B 2UAZO| JH&3tE| 0, 0| = 7|5 Ko,
LEAF Of & =7}
=y 1 1o Tlo o
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7
=1 | Mesenchymal - 5
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I Inflammation l:l_71| I]III 9-| LI -

Ectopic Teell j t ‘ | =
oo Intramyocellular » Muscle contractility
fat:

e [ EEE — Lipotoxicity - -Sh::‘schleesigmtein
* Pancreas
+ Heart o . . . o
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L Macrophage ~_ |, Adiponectin ——» Mitochondia ———————/ = 7|_
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2UAS Ny 283 24, XY ¥E 57 7|5 X, Qe Mgy ot
Fig. 1|. A proposed model of mechanisms leading to sarcopenic obesity.
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Ref: Nat Rev Endocrinol. 2018 Sep;14(9):513-537 / Rev Endocr Metab Disord. 2023 Oct;24(5):809-823
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Weight Management in Older Adults: Function First, Not Just

Weight Loss

Older Adult
with Obesity
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Ref: Benefit-to-Risk Balance of Weight Loss Interventions in Older Adults with Obesity. Curr Diab Rep. 2019 Nov 4;19(11):114
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Evidence-Based Strategies for Safe and Functional Weight Loss in

Older Adults

A o A4
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Ref: Weight loss, exercise, or both and physical function in obese older adults. N Engl J Med. 2011 Mar 31,;364(13):1218-29
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Evidence-Based Strategies for Safe and Functional Weight Loss in

Older Adults
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Ref: Effect of weight loss through dietary interventions on cardiometabolic health in older adults. Int J Obes (Lond). 2025 Dec;49(12):2503-2510
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Clinical Importance of Vitamin D in Frailty Prevention

‘ | Ultraviolet
rays

% 7-Dehydrocholesterol
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(vitamin D3) b - .
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Ref: Vitamin D Deficiency and Sarcopenia in Older Persons. Nutrients 2019, 11(12), 2861
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Role of Omega-3 in Preventing Sarcopenic Obesity and Frailty
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Hydration and Frailty in Older Adults with Obesity

Table 2
Sex-specific recommendations by national and international organizations for EF A ol =
total daily water and fluid intake. _ll: ?_I 0'" A-I E|.T2-| TI on.l *C;
Organizations Daily water Daily drink
intake (food + intake (L) . - —
ne: olo 7= = EFA O = EFA
fluids) (L) L RI2 E45 40| =2tk B f0| =0t H= I
Women Men Women Men
- -
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Figure 3. Hydration and major health outcomes in older people.




Impact of Semaglutide on fat mass, lean mass and muscle function in patients with obesity:

The SEMALEAN study

Study Design

SEMALEAN: prospective, longitudinal, real-world cohort

Key inclusion criteria

e Grade 3 of obesity, BMI: 240 kg/m? and 21 comorbidity (such
as obstructive sleep apnea syndrome, hypertension,
dyslipidemia, or cardiovascular disease) Dose escalation

@ Importantly, although real-world study, all patients were escalated to and

maintained on the recommended 2.4 mg dose.

* Documented failure of lifestyle interventions

Key exclusion criteria N=106

® Active cancer

* History of pancreatitis

Month MO Week 16 M7 mM1i2
® Premature discontinuation of treatment before the Baseline End of dose escalation End of trial
7t month
® |ncomplete follow-up data
Study objectives Data Collections at MO, M7 and M12
* To evaluate impact of Semaglutide on lean mass, muscle function, and * Body weight, waist circumference
metabolic adaptation * Body composition DXA

* Muscle function
* Energy expenditure

Ref: Nutrients 2019, 11, 1857
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VA

O

. Type 2
Male/Female Mean age Sarcopenia Diabetes
31/69% 52.2 years 49% 38%
| B8
Mean- body Mean BMI .Mean waist Fat Mass Lean Mass
weight circumference
127.2 kg 46.3 kg/m? 130.9 cm 65.5 kg (51.8%) 51.8 kg




Weight loss was significant, consistent with RCT findings showing meaningful efficacy
in populations including patients with type 2 diabetes.

Effects of Semaglutide treatment over 12 ch in bod ioht (% Percentage of patients
months on body weight ange in body weight (%] who met weight loss goals

140 b 0 1007 93
ook o ok *k
- = 80
130 127.2kg S
—— L]
2 ) i —
= 1204 15.6kg £ £ 60- >
) S 2
g g 10 :
110 0 # =
] g 5 40+
8 2 -9.8%
= 26
100- ? 154 #
@ -12.7% 20-
807
EEE E S
0 T T T -20 T T 0-
0 7 12 7 12 25 210 215
months months % of body weight loss

#4 5 <0.01 **** p <0.0001, 38% of Patients had type 2 diabetes



Lean mass decreased from baseline to M7, in absolute terms (~3.0 kg),
The proportion of lean mass relative to total body mass increased significantly

Effects of Semaglutide on lean mass in kg, in % and on appendicular skeletal muscle mass (ASMM)?!

65- dokok ok 55+ Tl 30 ook ok
ELE S * %k *E EEE S 3
327 9.65kg
g0 82E g, 327ke 507 l-l.?Skg
2 | 2 -
2 2 = -
2 557 g 457 =
: : 3
et 9 <
50- 40— _
40 30 201
0 T T T O‘J_. ‘ 0 T T T
0 7 12 0 7 12 0 7 12
months months months

* p<0.05; **, p<0.01; ***, p<0.001; ****, p <0.0001.

@ Lean mass loss does not necessarily indicate muscle loss, as DXA-derived lean mass includes the fat-

free component of adipose tissue.?



Handgrip strength increased significantly both at M7 (+3.7 kg) and M12 (+4.1 kg).
Patients with sarcopenic obesity decreased significantly from baseline (49%) to M12(33%).

The change in handgrip strength The percentage of patients with sarcopenic
obesity
6 100
+4.1kg
#
+3.7kg

4 #
B SO
I No SO

507

Handgrip strength changes (kg)
% of patients

0 12
months months



REE decreased significantly at M7 and then increased significantly at M12(+140 Kcal/24 h) compared to M7.
REE normalized to lean mass increased significantly from M7 to M12
(33.48 £ 4.50 Kcal/kg/24 h vs. 36.14 + 5.13 Kcal/kg/24 h, p <0.05).

REE normalized to lean mass

Change in resting energy expenditure
(kcal/24 h/kg LM)

(REE, kcal/24 h)

40 *
36.14 Kcal/24hT

2149 Kcal/24h
2250 +140 Kcal/24h 33.48 Kcal/24h
35 ‘
-244 Kcal/24h
2000

2500 * o o ok *

1750

REE (kcal/24h)
REE (kcal/24h/kg of LM)
w
T

1500- 25—

1000 20-

— . .

0 7 12 0 7 12
months months *, p<0.05; **** p<0.0001.
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Ref: A &4t AL (Real-world case)



ALl #1 SMART Aging M &

Practical Strategies and Real-World Cases in Managing Obesity in Older Adults

SMART X 2F ME L

S — Sufficient Water Intake EH:1.5-2L/day. Z2EI Q|E|.2 8 SR HZE B0t 5 0| 2. A8 F 7} KTt

M — Mediterranean Diet OtE: Al2t+ RQHE + 0t / H A CHEA 8EX 2 F / X Y. 3';}?2'5! CHA HM/F 82 7|8 X So A SE|EYU XA S &
(]

A — Adequate Vitamins & Minerals H| E}2I D: 1,000-2,000 IU / Z&: 600-800 mg / 20| 7}-3: 1-1.5 g / F2l-BCAA S 2|

R - Regular Exercise RE ST T 2F: TE F3-43],15-20= (T3 25, 4N 25 FH)

T — Total Protein S H:1.2 g/kg/day -> 80-96 g/day. Of AlA} CHEHE 25 30 825 A] Z2EI 40|73 12| HF

Expected Outcomes RE ST UL->ESTE T/ 2 =4 X405 QM H|F 24 /AL AZ WM(ES X 2. S5 4L)/7Is &

& a2l E(QoL) B7t

Ref: A &4t AL (Real-world case)



At Al8| #2 — copD, cAoODZ} A= 724 04/ H| 2t =X}

CASE 2: COPD, CAODZ} U= H|2HZ2 FA 2 L 25t 70C o4 EHX}

21X} "H 5 (F/72M]) — From cm K= A1t AU A=l

. SHIASE copD, Al HFrEF(EF 38%) with T 223, CAOD(1VD), s/p PCl at p- - A= gt N -
cesT - ' - Liraglutide 0.6 mg > oHE 7t4 1.8 mglltX| &

mLAD(2024.1), O| & X|AEHZ - M= H3}: 68.7 > 66 > 65 kg

IAS AH2 £E . X2 A 2.

o MH| HZ: 7] 149.6 cm, M|E 69.6 kg - Semaglutide 2 ™ &t
Al m = L= x Al L HI} X :L -:LO:I I|EH:|~::>

« MO| I H: =2 X FO0f| BtFSIHM AAL HH0ll= B =5

AT 7]5 DEi R 25

—

-—

EERELEEL

|

s & M2} coppt M EH

Ref: A &4t AL (Real-world case)
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Ate{| #2 SMART Aging - — coPD-

Practical Strategies and Real-World Cases in Managing Obesity in Older Adults

/day (

H:1.5-21L

=l
=

S — Sufficient Water Intake

M — Mediterranean Diet

H| E}21 p: 1,000-2,000 1U/day / Z&: 600-800 mg / M| 7}-3(EPA+DHA): 1-1.5 g/day >

A — Adequate Vitamins & Minerals

]!
ol

fo[n

g-

(SX0tN 5=

m____

R — Regular Exercise

H25-30g. £F A Z2EI 0|13 HE

FHH

| Ab CE

/kg/day -> 80-85 g/day. Ol 4]

=H:1.2¢g

T — Total Protein

eh
jom
iof

Expected Outcomes

Ref: A &4t AL (Real-world case)
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