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Impact of Obesity on Health in elderly population




.Changes in Body composition with AG

AGE1? = body weightt, Height| > BMI1{

» BMIZF KX LS 08 Thoveresimaion D = A (58] DH Q| O 0f| Af)
o8 HTE 0= XX 2 doN= TH Ol =2 37t
HMX|Ze MEx: T2 SRUE), Z2sU, WAL= Ex
H|X| 2k (Fat free mass; =, & 7|, L8, t])Q] ZkA: 40~50CH £ E A& |10 40%77HK| ZH 4.
TS| ZA: Of=f 400 O| = 2 E LASH 70CH7kX| Of 10 OCH 8% &4, 1 0| 2+ 0Of 104
OFCF 15%77FX] 22 (53] 81, 3] fast-twitch type 2 muscle fiber)

oM 23] ZtA : 7oL 7kX| Of 10F OFCt 10~15%%! Md, 1 O|=2+= O 10 OiCt 25~40% ZF2

Obes Facts 2012;5:460-483.
The ageing muscle. Clin Physiol 1983;3:209-18.
J Gerontol A Biol Sci Med Sci 2001;56:B209-17.
Frontiers in Endocrinology 2020;10:00861.
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Phase of Growth

* Predominance of
osteogenesis and myogenesis

= Adipogenesis at basal level

» Bone formation surpasses
bone resorption

Phase of Maintenance

= Osteogenesis and myogenesis
at basal level

= Adipogenesis at basal levels

= Bone formation and resorption
in balance

Zas 4ol

LBM

* Decline of osteogenesis and

= Adipogenesis predominates
* Bone formation lower than

EERE

Phase of Decline

myogenesis

bone resorption

»

Inflarmmation

30 60 Years of Age
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(A) Age (years) (B) Age (years)

BMI, body mass index; PBF, percent body fat; FM, fat mass; FFM, fat-free mass
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Serum testosterone

Leptin resistance?

Responsiveness to thyroid hormone |
Mitochondrial volume |

Oxidative capacity|

BMRU » Lean mass U & Body fat it

In Older adults 47| 7|H 2| F71Hc 2

amino acid availability |, muscle perfusion
and uptake |, digestive capacity|

> ®» Anabolic resistance 1, BMRUU

Weight redistribution centrally

Height|, Kyphosis?

Endocrinology of Aging, Clinical Aspects in Diagrams and Images, 2021, Pages 467-499. Curr Diab Rep. 2019;19(11):114



Pathophysiology of - =% . ili/:/j
sarcopenic obesity -

Ectopic fat deposion #  Physicatactvity  §

° CO m pIeX mech anism Insulin resistance L Anabolic hormons #

: . L . . _Sarcopenic Obesity | l
« Aging, unhealthy diet, physical inactivity, endocrine -

changes (insulin, leptin, corticosteroid, testosterone/estrogen, A el &
IGF-1, vitamin D), Immunological changes (proinflammatory ™ e S B, Moache
cytokines, oxidative stress, mitochondrial dysfunction, apoptosis R
pathways), istatcty ..} o 41 o cenmts
- Skeletal muscle mass ¥, Fat mass A, redistribution of fat mass o i R e S
(visceral fatt, fat deposition in liver and muscle)
>lnsulin resistance A> SMMY FMA ->- Vicious cycle g R '
> Proinflammatory cytokines A , oxidative stress A t ettt (B ome g
T -'.‘v Cancer 4
->CVD, DM, Metabolic syndrome, Cancer, Fracture, Disability, . '&']; osszon
Frailty, Poor QoL... N 7 — ¢ I =S

b /-
e

®
e 9 Fraitty 4
Frontiers in Endocrinology 2023.vol 14.1185221. J Obes Metab Syndr 2018; 27(2): 84-92 '



mpact of obesity on overall health in
older adults

On the Body

« Disability and Decreased physical functioning

- Obesity - disabilityt, ADL |*, physical function| (esp. mobility)

* U2 A0 M BMIZE ADL A E “U” shape, “J” shapeL 2 g

* Mortality risk: “U” or “J” shape
* Chronic disease

- Obesity & CV risk1, T2DM 1, metabolic syndrome 1, OSA1

- HTN?1: BMI2} “U” shape association

- Cancer?t: esp. CRC, breast cancer, prostate cancer

- OAT = paint, physical function, activity| > Weightt—=> OA severityt, poor surglcal
outcome
« Geriatric syndrome

- Obesity - pro-inflammatory state - muscle losst - sarcopenia

—> disability?, overall mortality?t

- Obesity = pro-inflammatory state - production of beta-amyloidt - senile plaque

accumulation = Alzheimer’s disease?

Gallbladder problems.

Rev Clin Gerontol. 2012 Feb 1; 22(1): 10-34. Journal of Global Health Reports. 2019;3:2019045. JEEN: https://www.heaIthIine.com/heaIth/obesity/how-obesity-aﬁects-body‘em healthline




“Obesity paradox” in older adults?

7|82 22 EF SHHES0| paradox?| 7tsd £
% 287 A0 A BMI = 25 kg/m?2 Of| A longer survival rate 211
=, AMI, ™S §), 82 I EEHAF, T2DM, COPD, CHF, CKD &)

« Overall mortality: 9| =
- OEf=4 A1 587 A+
- w5d7 2o E, ser

« Controversialities of the “obesity paradox” theory
- BMI paradox? : BMI can not reflect ‘body adiposity’ or ‘body composition’. (esp. in advancing age)
- Real paradox? : ‘good adipose tissues’ in elderly subjects have cardioprotective effects and

positive influence on prothrombic factors. (esp. in CHF)

Nutrients. 2023 Apr; 15(7): 1780. Ageing Research Reviews, 2024; 93: 102164. Eat Weight Disord 26, 27-35 (2021).
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Characteristics of Obesity in the Elderly
and Sarcopenic Obesity




|, B2t
V¥ Muscle mass AVisceral FAT
V¥ Muscle power l

A Adipokines

'

tInflammation (1 TNF-a, 1IL-6)
tInsulin resistance
tMitochondrial dysfunction
1Oxidative stress
LIL-15
| FFA oxidation

| Anti-inflammatory effects
1 Arterial stiffness
| Glucose uptake
| Lipolysis
| Hepatic gluconeogenesis

T

CardioMetabolic disease

istry, 2018, 25, 2401-2415
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ol A BDNF  Myonectin
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\/‘\/ IL6 crsB BAIBA/FGF21
IL-7
Irisin Follistatin
Mternl
Adiponectin IGF1 LIF IL-7 s
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FGF2 IL-15
Irisin IL6
CXCL10
CX3CL1 Musclin
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Myonectin

J Cellular Physiology 2021; 236(4), 2393-2412
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FM (Fat-muscle-ratio) « AHTN, DM, Metabolic syndrome!
MF (muscle-fat ratio) o« WCKD (£ 1tX| &, H| 2t 2HX}O)| Af)2
PBF (percent body fat) « ACVD?3

Muscle mass index o Longevity*°in older adults

. 1. PL0S ONE 14(4): e0214994. 2. J Cachexia Sarcopenia Muscle 2020 Jun;11(3):726-734. 3. Braz J Med Biol Res. 2012 Jul; 45(7): 591-600.
4. Am J Med. 2014 June ; 127(6): 547-553. 5. Scientific Reports | (2019) 9:2420
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0.6

0.4

Survival Probability
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| Muscle mass index quartile categories:

Figure 1.

+ Censored

a) Muscle mass index
Muscle mass index | Muscle mass index | Muscle mass index | Muscle mass index .
Lowest Quartile 2nd Quartile 3 Quartile Highest Quartile pfor trend
Absolute Risk (%) 58.0 51.9 413 40.8 <.0001
Adjusted Relative Risk (Risk Ratio) " ref 0.97 (0.85-1.10) 0.81 (0.70-0.94) 0.81 (0.71-0.91) 0.0003
Absolute Rate (per 10,000 person-months) 42.5 36.4 274 279 <.0001
Adjusted Relative Rate (Hazard Ratio) ™ | Tef 0.94 (0.76-1.16) 0.74 (0.60-0.90) 0.80 (0.66-0.97) 0.006

b) Non muscle mass index

Non muscle mass index | Non muscle mass index | Non muscle mass index | Non muscle mass index

Lowest Quartile 214 Quartile 3" Quartile Highest Quartile pfor trend
Absolute Risk (%) 496 449 48.6 49.1 0.8
Adjusted Relative Risk (Risk Ratio) < ref 0.94 (0.83-1.05) 0.91 (0.79-1.05) 0.96 (0.83-1.11) 05
Absolute Rate (per 10,000 person-months) | 35.6 30.7 339 33.5 0.7
Adjusted Relative Rate (Hazard Ratio) /| Tef 087 (0.71-1.10) 0.84 (0.68-1.00) 0.84 (0.67-1.10) 0.1
) Body mass index(BMI)

BMI BMI BMI BMI

Lowest Quartile | 2 Quartile 3rd Quartile Highest Quartile | p for trend *
Absolute Risk (%) 50.5 48.0 476 459 0.2
Adjusted Relative Risk (Risk Ratio)§ ref 0.99 (0.89-1.10) | 0.91 (0.80-1.00) | 0.92 (0.80-1.10) | 0.12
Absolute Rate (per 10,000 person-months) | 36.1 334 329 31.2 0.09
Adjusted Relative Rate (Hazard Ratio)§ | Tef 1.0 084-1.20) | 0.86 (0.71-1.30) | 0.85 (0.69-1.40) | 0.25

0
p value for linear trend across the four quartiles

Kaplan Meier curves for survival by sex-specific quartiles of muscle mass index

Muscle mass index quartile category cut-points: 6.2, 6.9 and 7.6 kg/m? for women, and 9.2,

10.0 and 10.8 kg/m? for men.

Am J Med. 2014 June ; 127(6): 547-553
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Overall survival (%)

g

0.4+

- Normal
= Low SMI

o

T T
20 30

&4

Overall Survival (%)
g

8
=
1

Follow-up time (months)
- Normal
= Low SMI

Low muscle mass 0.94(0.56-1.56)  |0.92(0.55-1.54) | 0.90(0.54-1.52) |0.82 (0.45-1.47)
Age (years) 1.02 (0.97-1.08) | 1.02(0.97-1.08) | 0.96 (0.89-1.04)
Smoker 1.02(0.79-1.32) | 1.13 (0.86-1.48)
Alcohol drinker 1.08 (0.88-1.34) | 1.15(0.91-1.45)
Cognitive impairment 1.71 (1.07-2.73)*
Disability 1.73 (1.13-2.63)*
Variables Women
Unadjusted Model 1 Model 2 Model 3

Low muscle mass 1.45(1.07-1.96)* | 1.36 (1.00-1.85)* | 1.39 (1.01-1.90)* | 1.54 (1.10-2.16)*
Age (years) 1.04 (1.00-1.08)* | 1.05 (1.00-1.08)* | 1.05 (1.00-1.09)*
Smoker 1.04 (0.90-1.20) | 1.04 (0.89-1.22)
Alcohol drinker 1.05(0.89-1.23) | 1.04 (0.88-1.24)
Cognitive impairment 1.24 (0.71-2.18)
Disability 1.54 (1.01-1.76)*

T T
20 30

Follow-up time (months)

8-

Scientific Reports | (2019) 9:2420
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Sarcopenia o« A Mortality

(A) Weaknaess and Mortality
& All Patients (n = 1603) & Female (n = 554) Male (n = 1049)
No Weakness L o Weakness
K - W0
¥ 3 Weakness
L Weakness = o fa
; ; i Weakness
X
Log Rank: P <0.001 Log Rank: P <0.001 Log Rank: P <0.001
ol
° 2 4 6 g 0 2 6 s 0 2 ) © s
Years Years Years
(8) Slowness and Mortality
& All Patients (n = 1603) Female (n = 554) Male (n = 1049)
% e, ——— No Slowness No :
g o
§ i
kS Slowness 2
; Slowness 2
Slowness
Log Rank: P < 0.001 Log Rank: P < 0.001 Log Rank: P < 0,00}
° 2 4 g 0 2 4 6 8 0 2 4 B ]
Years Years Years
(C) Sarcopenia and Mortality
All Patients {n = 1603) Female (n = 554) ! Male (n = 1049)
No sarcopenia Sommy o Stecopents RS
L3 Ly S
o )
Sarcopenia
§ i i
E sa h;o §o
2 0 Sarcopenia
Log Rank: P <0.001 Log Rank: P < 0,001 Log Rank: P < 0.001
g
° 2 4 8 0 < s 0 ) s
Years Years Years

1. CLINICAL RESEARCH]| 2017, VOLUME 2, ISSUE 2, P201-211, 2. JCSM Clinical Reports 2017; Volume2, Issue2, Pages 1-13



E'7:|I-—JIK—*C->I HI EI_I' (Sarcopenic Obesity, SO) ®
v

TSI H|Te| Roto 2 9

20193 Asian Working Group for Sarcopenia: =425 2| 2 th2 2|l 2= & (muscle mass)1t &
(handgrip strength)2 £ E7}5l= & & (muscle strength)2} 274 A1X| 25 & & (physical performance)
=2 1gg AS dHo

ASM(Appendicular Skeletal Muscle mass)/height 2 2 A[AFSH ZHO|M 2 EZEHAL 0|20 2 HOo|

THad H T2

=4LZF FE|E (2019 consensus on sarcopenia diagnosis by Asian Working Group for Sarcopenia)

ASM/height?
- by DXA (male: <7.0 kg/m2, female: <5.4 kg/m?)
- by BIA (male: <7.0 kg/m?, female: <5.7 kg/m?)

Low appendicular skeletal muscle mass
(Low ASM)

Low muscle strength Handgrip strength (male: <28 kg, female: <18 kg)

6-meter walk: <1.0 m/s
Low physical performance or 5-time chair stand test: 212 s
or Short Physical Performance Battery: <9

Sarcopenia Low ASM + low muscle strength OR Low physical performance

Severe sarcopenia Low ASM + low muscle strength AND Low physical performance

DXA, dual energy x-ray absorptiometry; BIA, bioelectric impedance analysis . Agﬁﬁl\fﬂefjng[ésjré} 232;7%'1,&'3)2%%%2%



E'7:|I-—+—*c->l HI EI_I' (Sarcopenic Obesity, SO)

Mechanisms leading to sarcopenic obesity with age

Qrereatmg - Lackof exercise 3
| { Protein intake ——> Erornotes sarcopenia:

Muscle mass
L Protein needs i Strength
Insulin r owing to PN+ Physical function
Obesny getin physical illness

* Testosterone J
~—— * Oestrogen

Adipocyte
M —1 | Mesenchymal Muscle

yostatin _/ progenitor cell ‘IV FEgenemuon
CTNF : 1 ‘

Mt (o6 ) —cFD '

“» Leptin ]

J Z J t J Inflammation

Ectopic N\ T cell I $
deposition of Intramyocellutar . Musde contractility
fat: lipid deposition

: Lipotoxicity {oN
. o Liver symhes-s

* Pancreas

* Heart J

* Other organs

\—, Macrophage | Adiponectin — Mitochondria J
activation function
J L ‘ Fat oxidation — Lipolysis

Muscle

Nat Rev Endocrinol. 2018 Sep; 14(9): 513-537.



(Sarcopenic Obesity, SO) ®

All-cause mortality in adults with SO

Study %
D HR (95% CD) Weight
o =OlO| 2ZHA H|BHS H|DH EHEO B[S |
— = == = =7 Atkins 2014a [ 144 (110,189) 484
|2 2] K| SEA] . Atkins 2014b —_ 098 (080,120) 593
0] =2 -I (<) |:H |-_ [=) Batsis 2014a —— 125(0.99,158) 542
© = A o o T’ A o T = T Batsis 2014b — 098(079,122) 568
Liu 2014 —— 1.19 (0.84, 1.67) 3.86
o Al _Tl_l_ 7:” N =) Stenholm 2014 —— 117(101,135) 689
O =21 = T Lodewick 2015 — 087 (051,125) 280
Hara 2016 : 214 (065,701) 056
. Itoh 2016 — 258(117,552) 121
o Overall mortallty T Montano 2016 j—— 172(130,228) 469
Batsis 2017a = 099 (085,116) 672
) ) Batsis 2017b | = 131(111,155) 653
o) Qua“ty of ||fel Hirani 2017 - 088(070,111) 547
Hamer 2017 4— 122(093,161) 479
kobayashi 2017 _— 203(123,322) 255
() Androga 2017a —_—— 157 (119,205) 482
Androga 2017b 097 (070,135) 405

Sanada 2017b 1.03 (0.86, 1.23) 633
Sanada 2017c 1.15(1.00, 1.33) 6.93
Ji2018 | ——> 420(150,1160) 074

Overall (I-squared = 64.3%, p = 0.000) < 121(1.10,132) 10000
I
NOTE: Weights are from random effects analysis

Nat R_lgv Eglgdocrirpl. 20]|§ Sep; 14(9): 513-537.
BMC Geriatrics 2019;19:183.

Diabetes Care. 2010 Jul; 33(7): 1652-1654.
CHHH| BHetg] HIEH T2 X[ 2022 8T

—.+
Palmela 2017 : —_— 3.67 (1.68, 8.05) 119
Rier 2017 - 0.87 (0.40, 1.88) 121
Sanada 2017a 119(1.02, 1.38) 6.79
——
——




Controversial Result *2CH 2| & 7Z 2h(H Ef= A): Obesity paradox in older sarcopenic adults

SNO
SO SNO

i 3 2 Mortality risk (HR) R ORRE e Study N N Mortality risk (HR)

von Berens et al. (2020) B 20 30 — 0.35 [0.09;1.46] 0.3%

Stenholm et al. (2014) B obese 46 139 —— 0.77 [0.55;1.07) 4.7% Stenholm et al. (2014) B obese 4 139 ——

Stenholm et al. (2014) B overweight 113 139 —— 0.78 [0.58;1.05] 5.9% Stenholm et al. (2014) B overweight 113 139 . _an

Sanada et al. (2017) B 180 1162 —r 0.82 [0.67;1.00] 10.7% Sanada et al. (2017) A 327 1015 -t

Py o . G017 progl e | 0% Do A R S8 G0 ool =

irani et al. _— . .60; 1. . "

Atkins et al. (2014) A 429 1190 -l 091 [0.71;1.16] 8.1% Cesar! StAL: {2009) come : 2 193

Hamer et al. (2017) 244 607 —_— 0.93 [065: 133 4.1% Cesari etal.(2009) overweight 94 168

Farmer et al. (2019) 18208 48250 o 0.94 [0.83;1.06] 225% Random effects model (HK)

Cesari et al. (2009) obese 25 168 ,]l 0.94 [0.31;2.87) 05% Prediction interval

Stenholm et al. (2014) A overweight 364 345 —— 0.98 [0.81;1.19] 12.1% Heterogeneity: ?=0%,1°=0, p =0901

Cesari et al. (2009) overweight 94 168 0.99 [0.41;2.38] 0.7% Test for effect in subgroup: {s = -3.69 (p = 0.014)

Stenholm et al. (2014) A obese 194 345 e 1.16 [0.95;1.42] 10.9%

Chuang et al. (2016) 34 332 ————— 147 [0.80;272] 15% e

Random effects model (HK) 100.0% Sar'iada gtal (2h7) G 6 o B B

Prediction interval [0.80; 1.06] Atkins et al. (2014) B 195 1443 ==

Heterogeneity: 1% = 9%, 1% < 0.01, p = 0.356 f T f Chuang et al. (2016) 34 332 — B

Test for overall effect: ¢35 =-2.28 (p = 0.040) 03 05 1 2 3 Random effects model (HK) ——————

Higher risk for  Higher risk for Heterogeneity: 2=38%, 1°=0.02, p = 0.201
sarcopenic non-obese sarcopenic obese Test for effect in subgroup: ¢, = 0.01 (p = 0.993)
All cause mortality in community-dwelling adults Body composition measurement

von Berens et al. (2020) B 20 30 —+——m7F—
Sanada et al. (2017)B 180 1162 ——
Batsis et al. (2017) 1223 264 ——
Hirani et al. (2017) 166 247 —
Atkins et al. (2014) A 429 1190 —aH—
Random effects model (HK) <
Prediction interval —

Ageing Research reviews 2024;93:102164.

Heterogeneity: I* = 0%, 1° =< 0.01, p = 0.743
Test for effect in subgroup: ¢, =-4.25 (p = 0.013)

. -8 1 -
All cause mortality ip.cogymuni
Higher risk for

Higher risk for

HR

0.77
0.78
0.92
0.93
0.94
0.99

0.87
1.07
147
1.00

0.35
0.82
0.84
0.90
0.91
0.85

sarcopenic non-obese sarcopenic ohese

95%-ClI

[0.55; 1.07]
[0.58; 1.05]
[0.77; 1.10]
[0.65; 1.33]
[0.31; 2.87]
[0.41; 2.38)

[0.73; 1.05]

[0.70; 1.08]
[0.78; 1.47]
[0.80; 2.72)
[0.58; 1.72)

[0.09; 1.46]
[0.67; 1.00)
[0.71;0.99)
[0.60; 1.35)
[0.71; 1.16)
[0.76; 0.94]
[0.71; 1.01]

Weight

14.5%
18.7%
50.8%
12.6%
1.3%
21%
100.0%

63.0%
29.3%
7.7%
100.0%

0.6%
28.5%
43.5%

7.2%
20.1%

100.0%

Fy-dwéllin‘;g older adults



SO SNO

Study N N Mortality risk (HR)
Severely ill/hospitalized patients

Atmis et al. (2019) 74 40 +

Beberashvili et al. (2023) 74 41 _—

Nakamura et al. (2019) 71 301 —_—

Kamo et al. (2019) A 9 46 —_—
Androga et al. (2017) 394 1266 ——

Saito et.al. (2022) 31 119 i
Jietal (2018) 52 62

Suh et al. (2019) 5 30 %
Do et al. (2023) 37 M -

Random effects model (HK)

Prediction interval —_— =

Heterogeneity: /> = 48%, 1° = 0.15, p = 0.050

Test for effect in subgroup: fs = 0.13 (p = 0.901)

Cancer patients

Fattouh et al. (2019) 30 43 ——

Gruber et al. (2019) 34 44 ——

Kobayashi et al. (2019) 31 3 s

Rodrigues et al. (2021) 55 35 e

Random effects model (HK) - ==

Prediction interval —_—

Heterogeneity; 1% = 0%, 1° = < 0.01, p = 0.431

Test for effect in subgroup; £;=0.90 (p = 0.435)

Random effects model (HK) -

Prediction interval —_—

Heterogeneity: I° = 38%, 7 = 0.07, p = 0.082 ' ! ! '

Test for overall effect: t,» = 0.45 (p = 0.664) 0.2 05 1 2 5
Higher risk for  Higher risk for

HR

0.56
0.57
0.68
0.80
0.97
1.39
1.70
247
2.63
1.02

0.89
1.12
1.49
244
1.15

1.06

sarcopenic non-obese  sarcopenic obese

All cause mortality in severely ill/hospitalized and cancer patients

Ageing Research reviews 2024;93:102164.

95%-ClI

[0.17: 1.86]
[0.35; 0.93)
[0.34; 1.35]
[0.28; 2.31]
[0.72; 1.31)
[0.58; 3.35)
[0.39; 7.36)
[0.86; 7.13)
[1.09;6.33]
[0.66; 1.59]
[0.37; 2.84]

[0.51; 1.54]
[0.70; 1.78)
[0.69; 3.23)
[0.73; 8.21]
[0.71; 1.86]
[0.58; 2.27]

[0.79; 1.42]
[0.55; 2.05]

Weight

3.8%
12.2%
8.4%
4.5%
17.1%
6.1%
2.6%
4.5%
6.1%
65.3%

11.0%
12.9%
7.3%
3.6%
34.7%

100.0%

Mortality risk (HR)

08

14

08

04

Studis
—— Regressicn Lre
95% Conhiderce rtenal

Meta-regression between HR of all-cause mortality and age in
Sarcopenic with Obesity (vs. Sarcopenia without obeS|ty)
[community-dwelling adults]

50

60

T

70 80
Mean or median age
FIZUIES L.0-L.5U).

Health otitcomes Pooled effect size (95% p-value  Sample size
cn

risk of CVD events HR 1.20 [0.93, 1.56] 0.109 19093/
OR 1.44 [0.87, 2.38] 0.112 50361

1719/2851

risk of other heart disease
risk of stroke
CVD-related mortality
CRP (mg/dl)
risk of metabolic
syndrome
risk of diabetes mellitus
risk of hypertension
risk of hyperlipidemia
fasting glucose (mmeol/1)
systolic BP (mmHg)
diastolic BP (mmHg)
triglycerides (mmol/1)
total cholesterol (mmol/T)
LDL (mmol/1)
HDL (mmol/1)

time-up-and-go test
(sec)

experience of falls

risk of arthritis

risk of osteoporosis

hip BMD (g/cm?)

MMSE score

risk of depression

OR 1.13 [0.97, 1.32]
OR 0.89 [0.76, 1.05]
HR 0.98 [0.47, 2.08]
MD 0.09 [0.05, 0.14]
OR 4.59 [2.42, 8.72]

OR 2.16 [1.55, 3.01]
OR 2.47 [1.51, 4.04]
OR 1.45 [1.25, 1.68]
MD 0.50 [0.22, 0.77]
MD 4.89 [0.93, 8.85]
MD 2.85 [0.47, 5.23]
MD 0.42 [0.13, 0.71]
MD 0.13 [ 0.06, 0.32]
MD 0.10 [ 0.13, 0.33]
MD — 0.17 [— 0.24,
—0.10

MD 1.06 [0.02, 2.09]

OR 1.34 [0.89, 2.01]

OR 1.68 [1.04, 2.72]
OR 1.00 [0.34, 2.93]
MD 0.04 [ 0.07, 0.14]
MD — 0.31 [ 1.11, 0.49]
OR 1.42 [0.55, 3.69]

0111  2110/4576
0.146  1984/3962
0.936 1686/1786
0.001  2256/3862
0.001  1211/1668

<0.001  2389/5429
0.002  2525/5607
0.004  1140/878
0.003  1723/3446
0.022  1835/4187
0.025  1640/2744
0.009  1784/3546
0.158  1644/2811
0.353  1255/2984

< 0.001 1784/3546

0.048  415/861

0122 395/1045
0.041  1042/3346
0.995 996,1022
0.354 189,277
0.348  361/607
0.327  367/739
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Diagnosis and Evaluation of Obesity in the Elderly




L Q1 H|gto| XITt BMmIL| A

e Limitations of BMI in the elderly:
- Age? = Height |
- Age? = Body composition changes (| Fat Free Mass, 1 or redistribution of Fat Mass)
= I.e. falsely elevated BMI b/c decreasing height and
falsely decreased BMI b/c of changes to body composition
> £ QI H[2tS BMIZ B TITHSHEHE M X[ &S 0tCH E 7toverestimate ™ == AL 2 2 BMIL}
° sla| sl g am Borg A

Am J Epidemiol. 1999;150:969-977.




Unintentional vs. Intentional weightlo
in older adults

¢ Discriminating between unintentional and intentional weight loss
«  Unintentional Wt loss (>5% in six months)”7} Ol X| HFEA| ZHHE A
« ZXFXHOZ QoL X}, Mortality 7+t &2t

* Consider hidden ds: Cardiometabolic disease, malignancy, pulmonary disease, MDD,
cognitive decline, food insecurity and other ds...

*  Obesity paradox?

Curr Diab Rep. 2019;19(11):114



Pros and Cons of obesity treatment in
older adults

- QI[P HES A =:
v FMvwv, LMV, LMIA
Pros v' Physical function A: exercise + diet > exercise alone > diet alone > control
v & SEA HE2 B[ X| T sex hormonel| 71
v' CV risk factors 7}, inflammatory markers &7, Gl B HH M Q| Zt A
v QoLl| Folet 74
v QIX|7]s2| 7iM: 12mon ME L = 7| M E. Exercise + diet, exercise alone0f| A{
- A0+ RBLE NSLE Al A E:
Cons = SHARTHESSUPES |
* VLEDs - constipation, dizziness, cold intolerance, BUNA, CrA

- BMDV
« &7| =X Al Mortality2| S7H= ZHE X %S
- TEANEE NSEHT Al FHE:
v" Young patients2} H| 11 A| early mortality, early Cx rate, overall mortalityOfl = X}O| (-)
v Minor event ratet: Cardiac Cx, longer duration of intubation, acute kidney injury,
PTE, bleeding

Obesity Reviews. 2019; 20: 588-598.



Intentional weight loss and

Stamler (1987)
Davis (1993)
TOHP 1 (1992)
TOHP Il (1997)
Knowler (2002)
Shea (2010)
Shea (2011)
Gabriel (2011)
Rejeski (2011)
van Wier (2011)
Wing (2013)
Daumit (2013)

Overall

RR
1.42 (0.24, 8.32)
2.03 (0.38, 11.02)
1.91 (0.12, 30.47)
1.40 (0.44, 4.39)

all-cause mortality

Mean Percentage Changes in
Objective and Subjective
Measures of Frailty during the 1-

Year Intervention
|

0.60 (0. 2-
0.50 (0. 1
0 -
0.93 (0. i .
LTYLIIITT
0.50 (0.? -2
& |
0.97 (0.2. i)
©
0.99 (0.5 4
- _6_
0.86 (0. %
) =
0,68(0_; _g4 —@— Control
] —%— Exercise
0.85 (0. e Bia
| —&— Diet—exercise
-12 T T T T T T T T T T T - .
0 4 8 12 16 20 24 28 32 36 40 44 48 52

Weeks of Intervention

Mean Percentage Changes in Body Weight during
the 1-Year Intervention

PLoS One. 2015;10: e0121993. N Engl J Med. 2011 Mar 31; 364(13): 1218-1229.
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Effects of Intensive Diet and Exercise on Knee Joint
Loads, Inflammation, and Clinical Outcomes Among

Overweight and Obese Adults With Knee 81
(18M intervention period, 265y) .
Exercise 6+
(E) Diet (D) v
o
Weight loss, kg -1.8 -8.9 b S5 {
(-5.7t01.8) (-124t0 ! = — ‘}
Knee compressive 2687 2487 a e C——
forces, N (2590 to 2784) (2393 to 25 :() i
IL-6, pg/mL 3.1 2.7 g 3
(2.9 to 3.4) (2.4 10 3.( =
Pain 47 48 21 | @ Diet
4.2 105.1 4.3105.
@250 st A Exercise (control)
Function 18.4 17.4 11| M Diet + exercise
(16.9 to 19.9) (15910 18
SF-36 physical 41.9 42.4 0 T u T
(40.5 to 43.2) (41.1 to 43 Baseline 6 mo 18 mo
“Differences were significant. No. of patients
Diet 152 115 124
Exercise 149 119 127
Diet + exercise 152 130 120

JAMA. 2013 Sep 25;310(12):1263-73.

Mean WOMAC Pain Scores Across the 18-
Month Intervention Period



Intentional weight loss in overweight and obese

individuals and cognitive function Attention/Executive Function
: i I I
Memory WRS 3] \ = m

l . e : - =
Cheatham 1 | n Buneretan 2 1 \ L —— ]
Cheatham 2 - ! —t = | Encainam 2 3 | ) :
Kretsch - | - Chetham 2 1 | I |
Martin 1 1 S : Eheatnams = = !
Martin 2 1 o i qliaheuon 3 | S —
Martin 3 + | | Gugstrand 2 - [ L | }
" Martin 4 [ —— ! Kretseh 2 3 } = - I
= Martin 5 - : = : o Kisoh ! = = !
Martin 6 | | | Q Martin 71 \ e |
& Martin 7 - ' — 'm—— S Bvan s ] ! I |
Martin 8 - | — | & Brvan 3 - T = —— I
Martin 9 I ] | g &rggﬁ i . } — = I
Bryan - | —— [ i 1 3 \ T |
Smith 1 —— Smith 2 ‘ i — — |
Witte 1 - | = i 3 3 ! T I
Witte 2 - | —m ! St & } |
Green 1 - I —a—— i ah e } I

ooy ——p% dre? 3 —
Random model ' I Groen 2 1 S '
| R s
- —._'_
2 1 0 1 2 Random Model - | —— |
b T T
Improvement in Memory Function 2 -1 0 L
Improvement in Attention/Executive Function
cognitive measures of memory function before cognitive measures of attention—executive
and after weight loss. function before and after weight loss

Obes Rev. 2011 Nov;12(11):968-83.



Effect of diet-induced weight loss on muscle
strength, Meta-analysis

Study and intervention Actual change in knee extensor strength
Larson-Mayer 2000 (MER) (34} 02 (-129,13.3)
Scolt 1992 (MER: A) (38) - 4.0 {-27.1, -0.9)
Seolt 1992 (MER; B) (38) * 120 {-24 8, 0.8)
Armamanto-Vilareal 2014 (MER) (48) i 1.0 (-15.1,13.1)
Bearvers 2014 (MER) (49) = -5.0 (8.8, -1.2)
Davis 1880 (VLED; C) (38) —_— 138 (-20.8, 6.4)
Davis 1960 (VLED: D) (38) - ATE (291, 46.2)
Overall [ = 45.6%, P'= 0.087) ‘<> 0.0 (<138, -4.1)

T

T
280 i 290

Changes in knee extensor strength after dietary
weight loss interventions

bes Rev. 2016; 17: 647-63.

Tamar s

Study and intervention

Wycherey 2013 (MER; E) (42)
Wycherdey 2013 (MER; F) (42)
Brinkworth 2008 [MER: G) (37)
Brinkwarth 2009 (MER: H) (37)
Siarve 2012 (MER) (54)
Galabler 1957 (MER) (55)
Beavers 2014 (MER) (49)
Uusl-Rasi 210 (VLED; I (40)
Uusl-Rasi 210 (VLED; J) (40)
Uusi-Rasi 2010 (VLED; K) {0)
Owverall (F = 83.0%, P < 0.001)

Actual ehange in handgrip strength (95% C1)

1.8 -8.9, 5.3)

=1,3 (5.4, 2.8)
5 (5.7, -3.4)

5.7 (-7.0,-4.4)

1.6 (4.3, 8.0)

e
e
i } =1.7 [-3.6, 0.1)

«0.3 (6.8, 8.2)
— -0.3 (-1.6, 1.0)
1.0 (-3.6, 1.6)
— 0.7 (3.5, 2.1)

» 0.5 (2.2 3.2)

ae

Changes in Handgrip strength after dietary weight

loss interventions



Weight change and mortality in 5,039 elderly women of WHI

Hazard Ratio of Weight Change and Mortality

Whole Cohort | N/n Stable Weight | Weight Loss Weight Gain

Model 12 4999/692 1 1.66 (1.39-1.99) | 0.99 (0.75-1.32)
Model zb 4910/679 1 1.61 (1.34-1.93) | 1.00 (0.76-1.33)
Model 3€ 4714/640 1 1.66 (1.37-2.01) | 0.97 (0.72-1.30)

aadjustcd for age and weight change
adjusted for age, weight change, grip strength, race/ethnicity, smoking, education

Cadjustcd for age, weight change, SPPB, race/ethnicity, smoking, education, history of CHD, stroke and diabetes

J Am Coll Nutr 2012; 31:79-86.



Total body mass, kg
Baseline
Final
Change
Within-group P
Total fat mass, kg
Baseline
Final
Change
Within-group P
Total lean mass, kg
Baseline
Final
Change
Within-group P
Lower extremity lean mass, kg
Baseline
Final
Change
Within-group P
Upper extremity lean mass, kg
Baseline
Final
Change
Within-group P

Total appendicular lean mass, kg

All CR EX CREX
796 £1.5 T79x24 78.1 +2.3
739x14 72523 72.6 2.3 76.2+2
5.7+02 5404 -56+04 -6.1x0
=<0.0001 <0.0001 <0.0001 =<0.0001
32107 322=x1.1 30413 33413
27407 281=x11 25514 283=x1.2
-4.7+0.2 -41+03 -49=x03 -5.0+0.3
=<0.0001 <0.0001 <0.0001 =<0.0001
445+ 1.2 427+ 25 447+ 18 459+ 2.0
43812 418 +2.3 44.6 = 1.8 45.1 1.9
-07+£02 —09+03 01:03* -03=:03°
0.0001 0.003 0.68 0.44
14804 14109 14.9 + 0.6 15.4 = 0.8
14304 13508 14.7 + 0.6 14.8 = 0.7
-05+£01 -06+01* -01x01" -03x0.2%
=<0.0001 <0.0001 0.30 0.05
4.9+02 4.7+04 5003 5003
48+02 4.6 +0.4 49+03 4803
-01+£003 -01x01 -01=x01 -02+0.1
0.0009 0.16 nnni

Med Sci Sports Exerc. 2017; 49: 206-17

“Effects of Weight Loss on Lean Mass,

Calorie restriction0]| 2|3t H|=

LM2} VO2maxe 25 ZiA:
iz & HMA[ LM and VO2max &

0.10

0.03

0.06

0.29

-group P
relative to body weight, mL/kg/min

e

-group P
relative to lean mass, mL/kg/min

e

-group P
heart rate, beats/min

e

-group P
lse at maximal exercise, mL/beat

e

a

-aronn P

SHE (~7%) Al

ZtAZ OrS
4= o
0.26 0.04
249+ 08 26.5+ 1.6
27510 26.5+19
2605 0.4 + 0.8
<0.0001 0.57
45113 49.0 £ 2.1
46.6 £ 1.4 459+ 2.4
1.5=08 -25+1.0°
0.08 0.05
166 + 2 165+ 4
163 +2 164+ 4
-2=x1 -1x+2
0.13 0.61
121+0.5 129+ 1.0
125+0.5 119+ 1.0
04+03 -0.4+ 047
0.11 0.27

Strength, Bone, and Aerobic Capacity

EX

CREX

Among group

p-value
1985 + 127 1914 + 127 0.81
2252 + 148 1939 + 131
289 = 58" 64 + 59¢ <0.0001
<0.0001 0.28
254+ 1.3 23112 0.29
307+ 1.7 25615
5.7+0.8" 3.1+0.8° <0.0001
<0.0001 0.0003
44.3+2.4 0.09
50.5+ 2.8 424+19
6.6+ 1.0° 437 2.0 =0.0001
<0.0001 2.2+ 1.0°
165 + 3 167 = 3 0.89
161 + 4 165 = 0.49
-5+2 -1+2
0.06 0.66
120+ 0.7 11.5+08 0.74
14.0+0.9 11.8+08 <0.0001
2.3 204" 0.8 = 0.4°
<0.0001 0.05



Isolated
Calorie

Older Adult
with Obesity

Restriction

Loss of
Muscle Mass == Sarcopenia
+ Strength

Loss of Osteopenia Fractures
BMD t Fracture = Hip
Risk = Lumbar

1 Fragility

1 Central Fat Deposition
1 Inflammation

1 Oxidative Stress

1 Intramyocellular Lipids
1 Protein degradation

| Muscle Mass/Strength
| Ability to use Protein

| Protein intake

| RAA

Cardiometabolic

OUTCOMES

me  Frailty

Disability

T Mortality

activation | BP == 1 Hypotension

Aerobic + Resistance Exercises

Curr Diab Rep. 2019;19(11):114
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1. H|XMZEH H|F ZA(unintentional weight loss)
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=
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e QI H|Zke| F7t

X/
0.0

FHEA A HMTE

> 71, WIS, HIEEX
S| X =: 55| =

o 1 2|, waist-to-height ratio, waist-to-hip ratio)
o HAY ZH
o Bioelectrical impedance analysis (BIA)
o Dual energy X-ray absorptiometry (DXA)

o<
U =%

0 T ol
=055, =8 03dd

Dual energy X-ray absorptiometry (DXA)
o]

=
-

2

X/
0.0

|

(]

ZX|& 2022 8%t



o (ERA|H|Ta} HAHE SHS QIS 2Tt AL
o Lab: CBC, LFT, RFT, lipid, glucose, HbA1c, TFT, UA...
o Abd.USG
o ECG
o CXR
o TTE
® o Carotid doppler
CT scan...

CHete|2tets| HIH T2 X 2022 8T
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Treatment of obesity in older adults
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Multiple
s yees VVague
comorbidities
o Vague symptoms and
Underlying diseases signs, vague effects,
Polypharmacy vague adverse events...
Life expectancy
Functional
Low Evidence Disability, QoL
Weak and low evidence Nece'ssarity' to c_o_nsider
levels for the treatment gmttlonal disability and
o

obesity in the elderly




Lifestyle/behavioral intervention

H2S/ESXR7t L QIO E 7HE 7| =

S20 017 A+ M3

AN NN

Full meal replacement [VLEDs (800~1,000 kcal/d)]: 12~15% wtW¥/12~24wk
Partial meal replacement [-800~1,000 kcal/d]: 8~10% wt¥/6~18mon

Balanced hypocaloric diet with normal foods [-500~750 kcal/d]: 5~10%
wtW¥/6~18mon

Exercise + hypocaloric diet = hypocaloric diet alone (A 2{Lt 1 2| Ro|$t &
E intake 7t Z-Ct™ protein intake 0.9 g/kg/d= M| & 1t lean massOi| 82|t
Same hypocaloric diet2t™ high E expenditure exercise A| O £2 MS 4 & it

F(+))

24
A ()

o

Obesity Reviews. 2019; 20: 588-598.



Lifestyle/behavioral intervention

AlAMK| 2
S EE O™HO| SIS & 7| ROjAE dast
- LY B Ak HEE HXt 2,000 keal/day, O Xt 1,600 kcal/day
— HE 22 sl 500~700kcal/day Aot
— EXNEIT AT F=HEX YS
Ao M Eot JF
— &8 60 g/day(0.9~1.0 g/kg/day), O ‘g 50 g/day(0.9~1.0 g/kg/day)
- THAY H|THO2 S 2|5l 0.8~1.6 g/kg/day HE
— E=ofO| 40| ghRE YO EHHA S MF T A
«&h0 0|= F0k— Utk 91 0.8 g/kg/d, S 2K BHA| ~1.2 g/kg/d HZEh

M
0% O

- 2 A 2F0| 15~30%
Q| 7t-6 K| & A 4~10%, 2| 7t-3 X[ A 196 L 2|, I} X| 2 AF 706 O T
E i AX[EAE 196 D2t 2| AHZ 300 mg/day O] F

CHtH|THeb D] BT 22 K| & 2022 8



Lifestyle/behavioral intervention

1. MAK| =

-  Zrg: 2 X} 700 mg/day, O X 800 mg/day
(*& 11, American Geriatrics Society 1,200 mg/d)
|EF2I D: 28 2 5% 15 pg/day (=600 1U/d)
F11 American Geriatrics Society 1,000 1U/d)
- Maa: 29Xt 25 g/day, 03 At 20g/day
=45 &+ Fo| - &%} 2,100 mL, 04X} 1,800 mL

CHtH|THeb D] BT 22 K| & 2022 8



Lifestyle/behavioral intervention
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Lifestyle/behavioral intervention

B Peak Oxygen Consumption
254
2. 25X 2 e L
? 154
E 10 “T‘
& 5
Both aerobic endurance training (AT) and L E— =
progressive resistance training (RT) R
& ¥ & 0@@
D Lean Mass
1
£ 14 £ O s P R PN
= = g
g w0 . 3
] 13 I 8 S
S 5 S
0
> § & & N 5 & &
(40(& ‘.'fov Qﬁﬁc (lo&a&& (‘QQ ‘gg Q'?‘}’o (,0§ o‘.\
E BMD at Total Hip F Strength
1 25
g o -& ------------- - g 2 ? '
-E -2 E 10
& &
I
> o« & R & o & R
& & J‘&‘\ p és\&' o « Qf’e r @\6‘&

Curr Opin Clin Nutr Metab Care. 2019 Jan; 22(1): 30-36.



Lifestyle/behavioral intervention

§_X}0| 7tE1t 91 2 XHE & 2 & caregiver?| 207t A
MAFZRE, MM S B2 AV 2HE, S8 27, Ate|H X[ X9 HAH
HIQH L Q10| Oiet &8 A|ZhE S7HAA Xz 208 =€ + US

HdSK 2 Y FF: self-monitoring, physical activity, goal setting, problem-solving, support
system, stressor and stimulus control, cognitive restructuring, alternative behaviors,
continuous patient-centered care, weight control, and maintenance plan, structured meal

plans, meal replacements, understanding portion control, and contingency management-
making specific plans for "slip-ups" and alternative behaviors

Cureus. 2021 Sep; 13(9): e18080. CitH| Ttats| H|TH T = X|& 2022 8T



armacotherapy

e QI B X2 A| St Betat 58 o=, P40 F2l5t0] o= 8l = X2 E 1 = ACKB, Class lib).

1. Sympathomimetic amines (Phentermine &)
o S{7tAF: 17M| 0|4 FQl

. 125 O|Lf £t7| AR 5|7}

*  65A Ol 2A FF (BFEL ()

27| Ak

UM SHE=S &AL A 22 28Xt S5k~ 332 1Y &AL I s
NHAY AL Al ST BAL WRURE, LY 2tat, SAHO 2 Of 2 oSt ALE
S JEof A= AL A=5E2 HHO| A= 2, MAOAA M E 58S O0[AHL
Ee S8% 1420 ZUoHK| B2 (Y SS /g 7E),

CHE A ZAX KM E S8t &= A} 16| 0]512| A0}, galactose intolerance,

— 1/ T = | o
Ol A

Lapp lactase deficiency, glucose-galactose malabsorption 5, & 4!




i Ol H|BHX| 2 A] S4 HS

armacotherapy

it Rt 58 oFF, P80 Fol5to] o= 8l = KR E 1 5+ ALKB, Class lib).

2. Phentermine/Topiramate ER (Qsymia®)

S{7F A 184 O| & J QI (&r1: O|FDA 124|014 3|7}

7| AHE 7ts

RCTs & 2549 (7%)2 65X O] & young populationZt H| il A| effectiveness and safety 0|
oot X0l §lZ

U7s1t7]s Motxt 2|, E& A 2

27| AL

S ~33 1Y 2t s
ST JEIY A= A, A= HEQ

—

Qsymia® Prescribing Information . 2014.



armacotherapy

«1- Ol H|OF X| 2 A| S 2ET} 28 k2 ObYMof| Zo|5t0] %S I &2 k|2 E Da{E £ QICHB, Class Iib). O

3. Naltrexone/Bupropion (Contrave®) w,

o  O7tAUH: 19~74XM| HQl (&7]: 18AM| 0|5}, 75XM O] &h
o T AE 7t
o 65AM O|& CHAY 2+ B, 75N O|2F AFE F7|
* RCTsCHEE£0| 18-65M Ml Cao = &
o 17{Oo] AT 18-70M| CHA S 2 SHX|DF BT 54+9M| (65M 0|4 Aol ZEetE|X| &S
o LOIYAM OX|H F2o|, HEUKXN F2
o <Warning> A& s U S50 CHet FO|, LM AA O|HEtE, &ato| 2ald, 7t=d
S Qf ol oHers STt
27| Abeh
Ol o| FTHEEET

)

M
%
o

STNUEA ZL0| U= &AL A2 E= HAC|OPY EA, HHEH|E &/, 2 7HE Y & A==82 UAH7| ST 8HAt
d=d Yo 2tAF AT = AMEd AER2 TS AR E= 2pA0f| 2T 2h2 2bXt S| OFE Y = OHH 2 520
O|EHO0| U&= At E= a7d OHH FEEAE X[ H 8HAt, mao HH K& F05 2l 2K}

=28 2. ot X 50| 7HYof 2bXA}f T7| M et SHAF A&, =75, 75M| O] &Fo] AKXt

galactog JIMRIERENIEA app lactase deficiency, glucose-glactose malabosorption 52| 78 & Q1 2X|7t Q! = 2t}

J Pharm Technol. 2016 Jun; 32(3): 125-132.
Diabetes Care. 2013 Dec; 36(12): 4022—-4029.



armacotherapy

e QI B X2 A| St Betat 58 o=, P40 F2l5t0] o= 8l = X2 E 1 = ACKB, Class lib).

_ _ -
4. Orlistat (Xenical®) Pre—
o S{7tAHH: 124|0| 4 MOl
« I AME IS
e 65A 0|4 27 2 (young population data2t H| i1 Z1} 1)
o  X[E-GH[EtTI 2= F=9|(H|EITI A, D, E, beta-carotene)
* Placebo CiH| H|E}Zl £=0] R2|5tA =4 LIEHH
o LOIOA X|EHH(15~30%), HAZ(~7%) =2

Drugs Aging 2010 Jun 1;27(6):497-506.
Cochrane Database of Systematic Reviews 2003:4:Art. No.: CD004094




armacotherapy

e QI B X2 A| St Betat 58 o=, P40 F2l5t0] o= 8l = X2 E 1 = ACKB, Class lib).

5. Liraglutide (Saxenda®)
o B7FA™: 12M40] Ml
« HI|AE 7ts
«  65M O] ALE 7ts, EHFTE 2 Qo 5
v' RCTs2| 6.9%= 65A| O|4f, 0.5%= 75M 0|4 — young populationt H| il A| £ 0tQf
FX180 Xto] gl=
v’ Post-hoc analysis of CVOT (LEADER) — 75A| 0| &0 A{ MACE S mortality
A2 O L2 (all-cause mortality 35% in 275y vs. 6%] in 60-74y)
v' 9% T2DM obese elderly T4 &2 A+ — liraglutide AHE A BMI |, Wt |, FM |,
android fat |, SMI 1, HbA1c |

27| ApE*
O| 2o =d& == HItA|Of CHo ntRIF, 2844 =E 2 (Medullary Thyroid
Carcinoma, MTC)2| 7H I & EE= 7= MEN-II syndrome

Drugs Aging 2010 Jun 1;27(6):497-506. Cochrane Database of Systematic Reviews 2003;4:Art. No.: CD004094
Aging Clin Exp Res. 2016 Dec:28(6):1251-1257. Ann Intern Med. 2019 Mar 19:170(6):423-426.
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<O H|ZHX| 2 Al St Wghat =8 of

. %=, G0 Faloto] %= U += XN 2E 12T = ACKB, Class lb).

6. Semaglutide (Wegovy®) P
o Of{7tAT: 18M|O| & F 2l (& 11: O|FDA 124 0|4 17}
« HI|AE 7ts
« 65N O|&h: AFE 7ts, EF X E 2 Q5K =
v' SUSTAIN 1-5 A2| 65| 0] & (n=854) vs. 65A]| O] 2H(n=3,045) — young
populationd} H{ W A| 21t} £2-&0f XI0| Si&
v SUSTAIN 7 ¥39| post-hoc analysis Z1}0] = 65A] 0|4 vs. O|2HO| A X}O| Q1S
v' Retrospective real-world study of veterans: T2DM 65A O| 2 vs. 65X O] Tt H| W A
20ter BAE0| Folot X0 §l=

*Z7|Abg 0] 2ko| =g & = MIbA|of Chal 0t B1E, 2 &4 =E 2 (Medullary Thyroid Carcinoma, MTC)2| 7§ 91 =
L= 7t% &, MEN-I syndrome

*MEFO0 U Fo* &, SHHT Y, 288 YoM H2Y ?Ae, 280N B d BHES
Lol /ZHE o Class V2| HF 2tX}, @52, S dd 20| 2t 1S

, 552

Diabetes Obes Metab. 2018 Sep; 20(9): 2291-2297. Journal of Pharmacy Technology. 2023;39(1):10-15.




A Change in 6-Minute Walk Distance
28
. . . . g
Semaglutide in patients with HFpEF § —
= _ s Estimated difference, 20.3 m
Mean age: 69y (62-75y) e » _ s
g & [ Placeho P<0.001
¥ 4 T
g o - 4 12
0 P 52 520
o Weeks since Randomization
A Change in KCCQ-CSS Nowof Paricipants
18 , Semaglutide 263 23 240 263
16 : 16.6 Placebo 266 232 225 266
o N i 1
% 14 Semaglutide | Estimated difference, 7.8 points B Stratified Win Ratio for Hierarchical Compaosite End Point
& 124 ; (95% Cl, 4.8 to 10.9) o
a7 ‘ P<0.001 Overall
EE 104 1
S5 2] | } 8.7
‘ﬁ _g-, Placebo ] Death
B2 6 !
1
= 44 | No. of Heart Failure Events
U 2 |
0 T T — First Heart Failure Event
0 20 36 52 52%
Weeks since Randomization =15-Point Difference in Change in KCCQ-CSS
No. of Participants o . .
Semaglutide 263 249 225 243 263 =10-Point Difference in Change in KCCQ-CSS
Placebo 266 242 217 237 266 Semaglutide winner
=5-Point Difference in Change in KCCQ-CSS B Plecebo winner
B Change in Body Weight ) . . ) Tie
=30-m Difference in Change in 6-Minute Walk Distance
01 "‘-j——.‘___.__‘___h Placebo Stratified win ratio, 1.72 (95% CI, 1.37 to 2.15)
g = * & —i | E -26 u P<0.001
& ies
_5-
& Estimated difference, 10.7 percentage points o s o - - o
g2 (95% Cl, -11.9 to -9.4)
GF -10 P<0.001 Percentage
o
Eﬂ @ Semaglutide _133 C Change in C-Reactive Protein Level
H Lz
_154
g E L0 —.}E(fh_“__________i -
e - LA O i mated treatment ratio, 0.61
B e B e T T T ™1 i 95% C1, 0.51 10 0.72)
0 4 8 12 16 20 28 36 44 52 52% § 0s Semaglotde nsg | P<0001
Weeks since Randomization = 04
No. of Participants :‘E 0z
Semaglutide 263 255 254 250 246 252 239 243 240 246 263 0 A . i
Placebo 266 259 249 250 243 246 243 239 233 242 266 -
Weeks since Randomization
No. of Participants
. . - Semaglutice 263 245 240 263
N Engl J Med 2023;389:1069-84. Semag: B e 20263
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«1- Ol H|OF X| 2 A| S 2ET} 28 k2 ObYMof| Zo|5t0] %S I &2 k|2 E Da{E £ QICHB, Class Iib). O

7. Tirzepatide (Mounjaro, Zepbound®) ¢ =
o O7tUE: 18M0]d 2 (FU Y=o OreatR)e 2 8 7tE)

Al nmapanda All comparator

N " b
L4 Iol- 7 | Al‘% 7 |-6 (/100 person: years) (n/100 persun-years‘) ::iagl‘g:j Il‘“,cl) H(Zzsaﬁ?cnla)ﬂo Prieesion
. — o - s : 0.621
L4 65A-I| Ol é)l- Al‘g‘ 7|-6’ 'g' %)I:EIE-I . _9_ C El.fxema\e 18/2,163 (0.79) 18/962 (0.98) — 0.70 (0.36, 1.35)
\/ SU RPASS 1 5 pOSt hOC ana| S Male 54/2,724 (1.79) 52/1,366 (2.07) —— 0.85 (0.57, 1.25)
- - y Age cat 0.137
X|_ O | O'| (@) E:acay:iw 45/3,421 (1.23) 31/1,496 (1.03) 0 - 1.01 (0.64, 1.61)
HA T =65 years 27/1,466 (1.59) 39/832 (2.81) H— 0.61 (0.37, 1.00)
iFi 1 - Baseline HbA1 : 0.356
\/ p re'SpeCIfled meta'an aIySIS O" A ass:;r: ¢ 42/3,177 (1.24) 35/1,475 (1.37) —o— 0.92 (0.58, 1.44)
>8.5% 30/1,709 (1.54) 35/853 (2.04) —.—— 0.67 (0.41,1.10)
Race 0.205
White 57/3,507 (1.46) 53/1,783 (1.63) — 0.7 (0.60, 1.28)
Non-White 14/1,377 (0.97) 17/542 (1.58) —0— 0.52 (0.26, 1.08)
Countr 0.199
*:'7IAI'°|'* O| O—lt | EIEAO-l o EEE S| 7|‘X‘” 0‘” EH OH |' I%} ?:lgﬂstatas 14/1,084 (1.26) 19/503 (1.87) 4.— 053 (0.27,1.07)
MTC)Ol 7H Ol E# EIEE 7 = E—:! MEN-” syndrome Other country 58/3,803 (1.38) 51/1,825 (1.51) —.—-— 0.90 (0.61,1.31)
xo A b C JFA |'Aﬂ ot ol _._I-X O-l E d E|8 SGLT-2i use at baseline : 0.652
* I I-o |- | — Q| |- | a Vise Yes 12/587 (1.63) 16/372 (2.39) e 0.68 (0.32, 1.44)
X‘” o EI'_ID-_O‘”A‘IIT_ I:IO:‘O Elmxl O}_Agl_ = = No 60/4,300 (1.31) 54/1,956 (1.49) H—-— 0.83 (0.57, 1.20)
1 oo - = j_-l- =] 0.0 0!5 1.0 |T5 2?0
— —
In favor In favor
of tirzepatide of comparator

Journal of Diabetology 14(2):p 65-73, April-June 2023. Nature Medicine volume 28, pages591-598 (2022)



Pharmacotherapy for Geriatric obesity
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H| 2

Phentermine
(Sympathomimetics)

Insufficient
data

17M| O| & 42l

Phentermine + Topiramate ER

18M O] 8¢

altrexone + Bunropion 19740 A0 Insufficient
data

Orlistat 124 0l¢

' ' 12M| O] &

Aiict s

Liraglutide it eeoETEe (OJFDA 124 O] &
s lutid | 1 H| P | sl

emaglutide T - (OJFDA 124 O] &)
Tirzepatide HH Ol= 32l 517t

65X O| & 9|
(0] = 12M0] 4

654 Ol & F=2
75M 01¢ =71

A2 o

RCT AR 24, 5195 24
gt S0 7 ole K0l gl
o

=

5t2| & 240 M 65M 0| &=
ROt NSHY Halc d

SIS 240 A 60M| O] A E
ROl HBUY Nalc L2

Aging Clinical and Experimental Research volume 28, pages1251-1257(2016).

Diabetes Obes Metab. 2018 Sep;20(9):2291-2297
Journal of Diabetology 14(2):p 65-73, April-June 2023.



Bariatric surgery

* "acceptable result”

« S HSZE T EES 7N A el H i 23t
« NSdT r= A2 ESO0| better

- YEES E2 Wz HE A2 HEYSI T 2, 8L YR AU A higher

mortality & longer hospital stay 21l — & CH4& M™E Al MFSHA| 71EH o 2

=

. 65N 0| (n=451) === = 3W =X A1
8.86%01| A| periop Cx, 1.33% reop. 1.77% readmission, 3.1% co-morbidities cx
=M™ 76%0 A SEEEH+) > == F 34.74%0| M remissionEl
EBW loss 70.76% (32-92%), no failure of weight loss
2. Retrospective, registry-based cohort study (the Ontario Bariatric Registry): 65A1| O] &F vs. O] F
Early (<30 days) postop cx, readmissions, reoperations, and mortality rates Xt0| @&
UM MBS E e (+3.5%), B H/0 /N X|ES/GERDS| remission rate= &=
AHOM 725t =2.

1. Medicine (Baltimore). 2019 Jan; 98(3): €13824.
2. International Journal of Obesity volume 46, pages574-580 (2022)



Bariatric surgery

* "acceptable result”

- ST HSZT HIUSES 7
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- YEES E2 Wz HE A2 HEYSI T 2, 8L YR AU A higher

mortality & longer hospital stay 21l — & CH4& M™E Al MFSHA| 71EH o 2
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3. 2016-2019 Nationwide Readmissions Database (US): 65M| 0| &} vs. O| 2t

e 65AM| O] &0 A 22|35 &2 in-hospital mortality (AOR = 2.39, 95% CI 1.33-4.30), respiratory cx
(AOR = 1.34, 95% ClI 1.13-1.59), infectious cX (AOR = 1.65, 95% Cl 1.25-2.17), renal CX (AOR = 1.27, 95% Cl:
1.12-1.46), prolonged hospitalization (AOR = 1.35, 95% CI 1.24-1.48)

« 65N O|d2 2J7[7h19g O 21 AURH|E $620 O 22 F

4. Polish multicenter study

* EWL% 50.9%, TWL% 20.6%

e  T2DMZ2| 63.7% remission, HTN2| 45.9% remission

* 7% Cx: mild, ¥ &7|Zt 2.5

3. Surgery for Obesity and Related Diseases 2022; 18(8):1005-1011.
4. OBES SURG 33, 3106-3111 (2023).



EXCESS BODY WEIGHT LOSS
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Medicine (Baltimore). 2019 Jan; 98(3): e13824.




Treatment of Obesity in older adults:
Harmful or Beneficial?

Physical functionf

OA-related pain{ Ability of ADLf | Mortalityft in unintentional wt loss
QOLT Depressionl Well-being? F 3 SMM| risk of sarcopenia?t Frailty?
Pulmonary functiont All-cause mortﬁne density| osteoporosist Fracture?
Insulin resistancel, glucosel, T2DM risk{ Malnutritiont Vitamin deficiency?
CVD riskd, BPL, cholesterold GB stones? GB ds?

Inflammation | .B.e_neflts

c—




Thank you



<Activin receptor antagonists>

Bimagrumab, Ramatercept

<Follistatin fusion proteins and gene therapy>

ACE-083, CMT
—_—
ATIR antagonists, M renin |
MASR agonists m

[ o Gx_iq?tion stress
\\\. O \
Target AR: \ {lltochondrla \
& o))
Testosterone N & 4
s . (ms ms
s e A A
H— :
Sa-reductase DHT

Aging Med (Milton). 2021 Sep; 4(3): 221-233.

Target MSTN:

MSTN inhibitors, [E— |
Hormone dugs: ACVR antagonists, [E— ]
Ghrelin FST drugs

<MSTN inhibitors>
Landogrozumab
Trevogrumab

phase Il trial in patients with
spinal muscular atrophy

Stamulumab, Domagrozumab, SRK-015,
PINTA-745 (AMG-745), RG6206
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