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ACCORD/ADVANCE/VADT

ACCORD ADVANCE
(ALK) (B - 5
i 1511 2% 10,251A 11,140 A 1,791 A
15 e = HAR 3.54 54 6.34
15 4F i 62.2/% 667 60.47%
3 +4) 78 97 B R 104 8 11.54F
“RFHDLEE 35% 32% 40%
HbA1c(Hi]) 8.1% 7.5% 9.4%
HbA1lc(E1E) 581t : <6.0% 581t : <6.5% 581k:<6.0%
HEE:7.0-7.9% PEk - FEEE $EF :8.0-9.0%
HbA1lc(Fx %) 6.4%/7.5% 6.5%/7.3% 6.9%/8.4%
DMERE 10%:;f 4V (p=0.16) 6% 1 (p=0.32) 13%f 4> (p=0.13)
HA/) I E E e 14%i@, 4 (p=0.01) Eeil
A 22%1E70(p=0.04) 7%V (p=0.28) 7%1&70(p=0.61)
EE{K M E 16.2%/5.1% 2.7%/1.5% 21.1%/9.7%
KEZIE +3.5%/+0.4% -0.1kg/-1.0kg +8.2kg/+4.1kg

Gerstein HC et al, NEJM 2008, Patel A et al, NEJM 2008, Duckworth W et al., NEJM 2009
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KR EEEE by ADA 2023, 2024
Bi% . LB\ UROBOYXVER(SENLME Y X VERICHX T)

BRI DM ERBOEE
2B NER(eGFR < 60

ENAREE( L DM ER B D)\ U R4 IDAEENT or METILT =B D)
(ABS, S ImESE, BUE, AEEREED ) X o
7% 2D B I 55LE)
\ 4 \ 4
. I - ACE./ARBrjc“E(_buzt
(eGFR >20, iﬁ*ﬁ, BSZHEEX T)
\ 4 SGLT2fEE GLP- 12K {EENEH
\ 4

HbA1cBERIZEK DS

Diabetes Care 46(Suppl. 1):5140-S157, 2023
Diabetes Care 47(Suppl. 1):S158-5178, 2024
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SGLT2PEEZE, SUE, F7Y U BE: TaSJILFR, USTILFR

- o RER: RS DGLP-1RSEFEIE,
hEE : DPP-4HESEE SGLT2PEZ=E=x

Diabetes Care 46(Suppl. 1):5140-5157, 2023
Diabetes Care 47(Suppl. 1):5S158-5178, 2024




preservation of
glomerular and tubular

1 : Preservation of transport capacity
: function helps maintain GFR in long term
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: blood flow transport work 4 —4) o
19) aadt f ¥ f 1 l integrity of heart
i 3| Hieney growt endothelial cells protection
1Y e 1 ___________ S inflammation | T T - Qo 2‘ and COI'(IC?I
: : A2 § albuminuria | tubulointerstitium
i =X effe(ent ( )_;_ | 5 f
1| |dilation | T T 7 : 120
1 | glomerular 6) Hyperglycemia & | | = 2 - oo oo B 0, supply to heart
1 | arterioles gluoo toxicity | ®) 1
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1 |, | afferent (A1)| 2% eal 14
: sl constriction ~*Pgc % ™ GFR + Pooul NHE3
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| sGLT2MER: B

! : ) L t 10 i = 17 42)| ourer !
blood | |mTALt| |SGLT1Y| F Q.t—] OMP.. | i el
pressure | urate 41 (15) I | Sz cr ¥ EPO } :
ECVISV ~ levels responsiveness 4 9‘\ T sys;';,,":;”:;goxia = L :
to ANP & diuretics ‘ 13)
= = ’ hypoglycemia | " 0, supply to OM 113 7 :
! Proximal and j ‘ risk is low B oo i o st Tt e sc s smavars ’:
: osmotic diuretic B \ :
, .
:«- ------ - - glucosuria »1 blood glucose ‘=21 gluconeogenesis :
| P ¥ glucagon levels : : : !
(227 . : ketogenesis —>{ mild ketosis !
E an 2]2l uricosuria  UBATA le— | insulin need/levels i "gg.ysis — fatweightloss | |
! intact counteregulation ’/1_6 1
! fasting response LAY
: UNaCIv UV §
. - | compensatory increases i renin, vasopressin,
18 fluid and food/carbohydrate intake, but not sympathetic tone

Vallon V, Verma S, Annu Rev Physiol. 10(83), 503-528, 2021
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organ t vascular stiffness | keto- t _ I — *
function t progenitor cells genesis urinary loss of calories/glucose
S —_
peri-organi‘ EPO » fuel supply | 4 au.top:agy 1 Gluco-toxicity |
hematocrit mitophagy
fat mass v e | AMPK SIRT1 1
R — A R
oxygenation 1 oxldatltve .st.;essl urate levels 1
ventilation .czfto oxucn. y NLRP3 1
oo > inflammation inflammasome
' iti venous :
interstitial overload Sympathet|c 1 [C82+]CYtOSO|iC 1
space hypertrophy | nerve activity .
volume blood pressure} workload antiarrhythmic? ~ NHEL activity |
hypoglycemia l
osmotic diuresis t preserved GFR uremic toxins |
natriuresis —r 1
a
sensitivity to tolerance to T
ANP / diuretics kaliuresis 1 RAAS blockade XIAP BIRCS t

Vallon V, Verma S, Annu Rev Physiol. 10(83), 503-528, 2021
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| GLp-1/GIP

Effects of GLP1 Brain Effects of GIP
T Satiety
Pancreas T Insulin
T Insulin - : ‘ TGlucagon T
- g?lh;fagﬁ; . T Beta Cell Proliferation Trapatce Decrese Food Intake
eta Cell Proliferation .
| Beta Cell Apoptosis o Appetit
1 Beta Cell Apoptosis Gl Tract e eceptor agonist Decrese e
o Increase Weight Loss
Increases insuling secretion and
T Nausea 1 Nausea -mP s> Increase Lipolysis (GLP-1
| Gastric Emptying LN ase )
S Increase Lipogenesis (GIP)
.................... Ked Increase beta cell survival
L WS L Increase cardioprotection (GLP-1)
o)
| Hepatic Glucose Production | ghutamine |JIMIALINILY Decrease Bone reabsorption (GIP)
____________ |
............... Leell

Adipose Tissue T Lipid Buf fering Capacity
! Triglycerides

T Insulin sensitivity

T Insulin sensitivity

Andraos J et al.: Reviews in Endocrine and Metabolic Disorders 24, 1089, 2023
Chavda VP et al.: Molecules 27, 4315, 2022
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A SURPASS-4 B GPGB (phase 2), SURPASS-1 to -5, SURPASS J-mono
Tirzepatide  Comparators
: " W : i " Events/ Events/
|dEI’1llll'_l.." 1'.3 Safew ) |dEf‘|t|t}f 1.3 t: Saf&ty } 4;5? patients 2;32 patients
I ' Events  Patients X :
all doses pooledf —— 47 985 MACE-4f- ¢ . [E 70
[ ' I | — -
1 ]
o ! ' CV death} ' ' 25 22
h=] 15mgr —@— % | 11 338 ) ™
g Do S I Y
o M Myocardial infarction} o 5'::) 30 30
= 10 mgp L\ 17 328 v 9|2
b Strokel ! L= 15 15
1 ] I 1 —
5 mgr '\ 9 329 Hospitalization for| - 5 0
b unstable angina oo
Insulin alarginek X 62 1000 L
nsulin glargine ¢ . MACE-3F ——- | &7 62
1 ] 1 1
1 1 LI 1 1 L L 1
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 20
Hazard ratio for MACE-4 Hazard ratio
(95 % confidence interval) (95 % confidence interval)

Nauck MA, D "Alessio, Cardiovascular Diabetology 21:169, 2022



FLOW trial (Semaglutide on CKD)

A First Major Kidney Disease Event

— :g_ Hazard ratio, 0.76 (95% Cl, 0.66-0.88)
90— 25- P=0.0003
m —
e
= 204 20 Placebo
% 70+ 15+
Es Semaglutide
Y 60 104
o 5|
“ 50
) 0 | ] 1 | | ] 1 |
o0 40+ 0 6 12 18 24 30 36 42 48
T 30-
5 204
&
104
0 T T T T T T T T
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk

Placebo

1766 1736 1682 1605 1516 1408 1048 660 354

Semaglutide 1767 1738 1693 1640 1572 1485 1131 742 392

D Total eGFR Slope

43—1{"
46

— .
=
~ 44+ Semaglutide
=
S—
£ 424
£
=
E 40
e Placebo
G 384
1 Difference in annual slope, 1.16 ml/min/1.73 m?
36  (95%Cl,0.86-147)
,;f P<0.001
0 I I I I I |
0 12 52 104 156 208
Months since Randomization
No. at Risk
Placebo 17661663 1573 1609 1490 1441 1284 876 609 199

Semaglutide 17661665 15901606 1521 1468 1345 952 651 218

Perkovic V. et al. NEJM 391; 2, 109, 2024
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I Glucagon

Liver

1 Glycogenolysis
1 Gluconeogenesis

| Glycolysis Brain
| Glycogenesis

Brown adipose

1 Hepatocyte survival _
+ Beta oxidation T Satiety

| Food intake

| Lipid synthesis

Heart

‘

1 Lipolysis?
1 Thermogenesis (beige)

Gl tract Kidney

1 Glomerular filtration

1 Water reabsorption

Prato SD et a/, Obesity Reviews. 23, e13372, 2022
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Insulinotropy

PYY
analogues
PYY1875

GLP1+GCG

Oxyntomadulin
Cotadutide
'T'Energy Exp S5AR425899
GLP1+GIP+GCG

+

MAR423
LFood intake 51 HM15211
J, -‘E i -?l Synergistic weight loss

Alexiadou K and Tan TMM, Current Diabetes Reports 20, 26, 2020

GLP1+GIP

Tirzepatide ﬂ

NNCO090-2746

GIP Antagonist

Tfat
deposition

Antagonistic anti-GIPR Ab
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Anti-inflammation
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sclerosis
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I GIP/GLP-1/Glucagon Receptor agonists

B Plceba  Setsrunde. 0 Relatnatde, B Retairutide, B Retamrunide, W Pesatrirade, B Hetavunds
1 m dmg{iD.2mgd Amg(iDdmp AmglZmgl EmgiiD. & mg] E2 mg {10. I rrg]

ol & & 11 16 do 14 v Al
Woodr tingn Randomirabican

PEE 3384 (4818, T Stk &RetatrutideZ 15 L. WITNOEELEZZBEANDNT AN DI,
Jastreboff A.M et al, NEJM 389(6), 514, 2023
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: il o y .I(h e Primary care-led weight management for remission of type 2
L ts diabetes (DIRECT): an open-label, cluster-randomised trial
e 20-65%%, BMI 27-450/m?2, 685 AP (CHERRIE &
' TSN, MABH149% 0> bO—JLEE
.. | : ‘ —_—, . 140 TLHEE
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s sitinsmnsion. Michael E J Lean et al., Lancet 391, 2018
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O OO Unchanged metformin

Metformin OO O OO excreted by kidney via
Bioavailability ~50% " () ¢ extrusion transporters,
S — | [ | ®/2~45h
e
Rt NAD+ JNADH
transporters L ®)
0CT1,23 sirtuinl | < O © C%}——
PMAT 1 } o © ot O
® O o Metformin |
O © \metformin o it O °
O O
AMPK
N\ /
—{| mTOR ,

Cellls Fuel

Gauge

Mohammed | et al., Front. Endocrinol. 12:1-24, 2021
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% : NAMPT (nicotinamide phosphoribosyltransferase)

Hallakou-Bozec S et al.: PLoS ONE 2021; 16: 0241651 ( [FZHER] AW DEED S 544 (%, PoxelftDHBTH D, ) .
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ENE3MEARITIMES 2588 840 SO MR T Ot S EIRER]
HbATCOAR—RASA M DZ{LE(52:E8) [EELEMMETHEER]

BE552:BRICHITDHIHDATICDOR=RSA NS DELEIE LLTDESYTURZ,

AXTVIZY AXT)ZEINSSEE
BSIhET Eo7 F7J1)  DPP-4  SGLT2 GLP-1
- SUR aGIE  JU-RE  FARE UUB [AEEE [AESEE RAESE

(n=134) (n=127) (n=64) (n=64) (n=64) (n=65) (n=63) (n=63) (n=70)
R—R 51 (FEE) 7.83 8.63 8.37 8.48 8.16 8.72 8.23 8.50 8.66

(%)0.8 A

0.6 - B = RTE EEERE[O 5 % (M)
T 041
2 0.2-
= _ 1 1
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) ;
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BMIBIDOHbATCZE{LE (&7 LD T IV—T IR
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Case 1
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B AAKREES8.9kg(487%)
aBENE

7 X)L~ & 1084if
iGlarLixi 10 R—X
T>)800U2J0O2>10mg

B 170cm, £880.6kg,
BMI 27.8kg/m?

HbA1c 7-8 %35

CPR index 3.20
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/mg
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BMI 24.5kg/m?

HbA1c 7-8%F%

CPR index 0.67
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CPR index 2.52
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Cardiometabolic trait

Glycaemic

Blood pressure

Anthropometric

Adipose

Liver

Lipids

Biomarkers

s

Proinsulin® [0

Fasting insulin®

Medified Stumvell insulin sensitivity index™
Insulin fold change™®

Systolic blood pressure™
Diastolic blood pressure®

Pulse pressure™

Birth weight

Basal matabolic rate

Body mass index

‘Waist-hip ratioc

Waist circumference

Hip circumference

Body fat percentage

Trunk fat percentage
Gluteofernoral adipose tissue volume™
Visceral adipose tissue volume®
Abdominal subcutaneous adipose tissue volume™®
Alkaline phosphatase
=glutamyliransferase

Total bilirubin

Direct bilirubin

Aspartate aminotransferase
Alaning aminotransferase

Liver fat percentage
Triglycerides

LDOL cholesterol

HOL cholesterol

Total cholestarol

Mon-HDL cholesterol
Apolipoprotein A1
Apclipoprotein B

C-reactive protein

Insulin-like growth factor 1
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Cell type

2 BEIRIRDI SRS —DF-2

Feta st [N NN IO O I
aipha 1 [ I =

Aipha 2 [ I

Beta 1 [N N

Beta 2 [N K N

Deita gamma [N I N
Fetal ductal [0 [N I M
Ductal [N N S
Enterochromaffin -_--

Fetal fibro general 2 -

Fetal chromaffin --
Fetal adrenal neuron
Fetal ventricular cardiomyocyte [ [
Fetal metanephric
Fetal mesangial 1
Fetal endothelial gerneral 1

Pericyte general 1 --
Pericyte general 3 --
Pericyte muscularis --
Adipocyte

bl | || |

~ u RN HEREECHRNRN

Beta cell -PI .I
o AEEHES CRECN

Residual giycaemic [

Beta cell +PI
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ic neurons from Inferior colliculus and nearby nuclei (2)
from basal forebrain and extended amygdala

GABAerg
Inhibitory neurons
IT projecting neurons from primary visual cortex (2)

IT projecting neurons, cortical layer 4/5-like (1)

01 medium spiny neurons from putamen s 23

IT projecting neurons. cortical layer 2/3 (3)
IT projecting neurons, cortical layer 2/3 (4)
IT projecting neurons, cortical layer 2/3 (6)
IT projecting neurons, cortical layer 53/4-like

IT projecting neurons, cortical layer 5 (1)

IT projecting neurons, cortical layer 5 (2)

IT projecting neurons, cortical layer 5 (3)

IT projecting neurons, cortical layer & (1-1)

IT projecting neurons, cortical layer & (2-1)

IT projecting neurons, cortical layer 6B (2)

L& corticothalamic projection neurons (1)
Mear-projecting neurons (3) [0

Mon-telencephalon astrocytes (3)

Oligodendrocytes (2)

Oligodendrocytes (3}

Oligodendrocyte precursor cells

PVALB' GABAergic neurons (1)

PVALB* chandelier calls

SNCG* GABAergic neurons (1)

S5T' GABAergic neurons (1)

S5T' GABAergic neurons (4)

S8T* GABAergic neurcns with CHODL®

Telencephalon astrocytes (1)

Telencephalon astrocytes (2)

Telencephalon astrocytes (3)
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Body fat [
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Beta cell +PI

sy M [ IR

Suzuki K et al., Nature 627, 347, 2024
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:- Definite benefit

Potential benefit, but limited evidence

Neutral

* Some trials suggested potential harm in patients with HFrEF.
** Ongoing (NCT06033950)

Sawami K et al., Cardiovascular Diabetorogy 23:410, 2024



| FILEIF K EHFpEF

1009 207 Hazard ratio, 0.62 (95% Cl, 0.41-0.95)
90+ P=0.026
— 15 Placebo
® 80
§ 709 10 Tirzepatide
T 60-
g
= 504 54
v
2 404
_ﬂ 30 I:I_ | 1 I I | | | | 1 I I I | | | 1 1
E 1 0 8 16 24 32 40 48 56 64 72 B0 B8 96 104 112 120 128 136
5 204 - ———
o
104 ____.__..-——-""_'______ et ——
0 _T——T_ I I T I I T I T I I I I I T ]
0 3 16 24 32 40 48 56 64 72 30 28 96 104 112 120 128 136
Weeks since Randomization
No. at Risk
Placebo 367 361 349 339 332 328 318 268 259 240 219 215 195 165 145 94 73 45
Tirzepatide 364 359 349 344 340 338 333 284 275 251 228 220 196 167 146 105 22 46
Figure 1. Composite of Death from Cardiovascular Causes or a Worsening Heart-Failure Event.
Shown is the cumulative incidence of death from cardiovascular causes or a worsening heart-failure event (the com-
posite primary end point), assessed in a time-to-first-event analysis, among 364 patients who received tirzepatide
and 367 patients who received placebo. The inset shows the same data on an expanded y axis.

Packer M et al,, DOI: 10.1056/NEJMoa2410027



MR blocker (D) Tl

e

\Q‘g
"

| i ::‘/
=

Mw” memﬁ@@@r’ﬁfi@@i@ﬁ




I Renin-angiotensin-aldosterone

| Angiotensinogen

The rate-limiting step —=al] Renin

1 L

| Angiotensin |

—— o e o =

—-=utl] Angiotensin-Converting Enzyme

Angiot?nsin Il

v
Angiotensin || Receptor

| |
Typel (AT1) Type2 (ATZ2)

= Vasoconstriction « Vasodilation

» Sodium and Water retention + Sodium excretion

« Aldosterone production * Anti-inflammatory

* Proinflammatory * Antioxidant ENlE oy
* Pro-oxidant

Ohnishi E, et al, The Journal of Physiological Sciences 69:581, 2019
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1) Palmer SC, et al. Lancet. 2015; 385(9982): 2047-2056.. 2) Thomopoulos C, et al. J Hypertens. 2017; 35(5): 922-944.. 3) Staessen J, et al. J Endocrinol. 1981: 91(3): 457-465..
4) Bomback AS, et al. Nat Clin Pract Nephrol. 2007: 3(9): 486-492.. 5) Schjoedt KJ, et al. Diabetologia. 2004: 47(11): 1936-1939..
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v Aldosterone

(+IE D RRIEDKRIFE)

D R

Rac1 GTPase

Shibata S et al. Nat Med:14(12): 1370-1376, 2008
Shibata S et al JCI 21(8): 3233-3243, 2011
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BRI1EFF AL
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O-GIcNAciE
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RIS A M4 > ME (EGF, angiotensin I, leptin etc.)

= IMAE
= IMAE

ZOMEDEFICLDIMRIE AL

Racl ([C&BMROXIZITOIEE
MROEMELZEE

MR (S810L) (c&BEIELESRE
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SUMO : small ubiquitin-like modifier, CKD : chronic kidney disease, EGF : epidermal growth factor

Shibata H, Itoh H, Mineralocorticoid receptor-associated hypertension and its organ damage: clinical relevance for resistant hypertension, Am J Hypertens. 2012;25(5):514-523, doi:10.1038/ajh.2011.245.
Translated and reproduced by permission of Oxford University Press. Translation Disclaimer: OUP is not responsible or in any way liable for the accuracy of the translation. The Licensee is solely responsible for the translation in this
publication/reprint.
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RABSED 1%L/ e 1B 10 Cgamm ) [y FIDELITY
ACEFRES/ARB*! 10/20mg*2 n=7,352 NOY
ME5ENTVS =
L JILMEPeGFRIBI &0 GRS R @ FIDELIO-DKD
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A Total Worsening Heart Failure Events and Death from Cardiovascular | B Total Worsening Heart Failure Events
Causes
I &0
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Packer M et al, DOI: 10.1056/NEJMoa2410027
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SLD(Steatotic Liver Disease):lElf & T & &

MASLD(Metabolic Dysfunction Assomated
Steatotic Liver Disease): NH K BEIEZ K EE LT IXER

nction Associated Steatohepatitis)
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ALD(Alcohol Assomated(ReIated) Liver Disease)
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Steatotic Liver Disease

(SLD)
. ] i
Metabolic MASLD and increased alcohol intake* mmh[;l' q Specific aetiology SLD Cryptogenic SLD ]
Dysfunction-Associated (MetALD) associate )
Steatotic Liver Disease (Alcohol-related)
(MASLD) Liver Disease
MASLD ALD (ALD)
b predominant predominant . J Drug-Induced
: — Liver Injury
RS - 140/210 210 280 35@ (DILI)
rr' ’ Metabolic N Weekly alcohol intake (g) -
! Dysfunction-Associated _ — — — = = = - :
1 Steatohepatitis ’:' MASLD ALD . Mnnngen:;:
“ \ (MASH) J predominant predominant ! diseases
e - 20/30 30 40 5@ |
Average daily alcohol intake (g) —] Miscellaneous

Rinella ME et al., Journal of Hepatology 79:1542, 2023
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74

Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

Does the patient meet any of
the cardiometabolic criteria?*

Yes

l

Are there any other causes of steatosis? J

No

Are there any other causes of steatosis? ]

specific antihypertensive drug treatment

Yes Yes [:] Plasma triglycerides =1.70 mmol/L [150 mg/dl] OR

lipid lowering treatment
. . MetALD or ALD -
Metabolic Dysfunction . Other specific
Associated Steatotic [d:plendr:n:_:]_ otn :xtent Crvotoaenic SLD™ aetiology SLD [] Plas:‘la HDL-cholesterol 1.0 mmol/L [40 mg/dIl] (M)
Liver Disease of alcohol Inta FZ'] or yptog (e.g. DILI, monogenic, E_m_d =1.3 n:lmol.fL [50 mg/di] (F) OR
(MASLD) e gom bination ALD) lipid lowering treatment
aetiology

Adult criteria
At least 1 out of 5:

[] BMI=25 kg/m* [23 Asia] OR WC >94 cm (M) 80 cm
(F) OR ethnicity adjusted equivalent

[ ] Fasting serum glucose 25.6 mmol/L [100 mg/dl] OR
2-hour post-load glucose levels =7.8 mmol/L
[2140 mg/dl] OR HbA1¢c 25.7% [39 mmollL] OR

type 2 diabetes OR treatment for type 2 diabetes

Blood pressure 2130/85 mmHg OR

Rinella ME et al., Journal of Hepatology 79:1542, 2023
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US adults from the third National Health and Nutritional Examination Survey

NAFLD

23.2 years follow-up

All-cause mortality
HR 1.33 (95% CI 1.22-1.44)

Cardiovascular mortality
HR 1.24 (95% CI 1.01-1.51)

All-cause mortality
HR 2.00 (95% CI 1.49-2.69)

»  Advanced fibrosis

All-cause mortality
HR 1.17 (95% CI 1.06-1.28)

Cardiovascular mortality
HR 1.09 (95% CI 0.88-1.35)

All-cause mortality
HR 1.45 (95% CI 0.95-2.21)

Kim D et al, Journal of Hepatology 75:1284, 2021
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HTE:? REF> 94cm (BHE) . >80cm (&)
He,‘ - ZERSRFIMAE = 100mg/dLE Tz (FEAL20F RS MMAE = 140mg/dL
Bk n ETZIFHDAT 2 5.7% Tz (2 EUERA 12 (2 BUEPR AT
/. T0F - [JF =135/85mmHgld_t 7z (FFEEZE TDEET
\ - MERERS = 150mg/dLE T (FAEER T B A
f< - HDL-C=40mg/dL (581%) . =50mg/dL (%)
- 60 | — MASLD- : N=1540
sl — MASLD+ : N= 498
¥
g 50 [y 1 1 1 1
a 0 10 20 30 40
JEE’)]—"H‘ E FEﬁ (ﬁ) Logrank Test, p < 0.0001

73 7% 1 20196E3 A M 52022451 (CBENIERBDEE VTR Z UILBE2373%MD 55, CAD (BEIRER) DEHMERE. (OIMEEOBIERE. ERNEEIR- > 5 —2 > 3 TR,
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Orzan Rl et al. J Cardiovasc Dev Dis. 2024 Feb 26;11(3):77.
https://creativecommons.org/licenses/by/4.0/
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NAFLD/NASH (CX

—
C__ NARD O
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¥

Differential diagnosis (liver Biopsy)*

— T
C _ NARL _:} NASH
— , 1
Improvement of lifestyle. Obesity
Therapy for lifestyle-related disease. |*

A 4 ) i

~ ¥ N ¥
Super obese™ Body weight reduction |- - - - - - - - - oo oo o[ .
. J by diet and exercise » | Lifestyle-related disease
]
. I
! v v
: Body weight Body weight reduction T
v reduction <7%, effect is not enough ’ (—)
Bariatric surgery (>7%) l l
! '
. Type 2 diabetes
Continue therapy (insulin resistance) DL HT
¢ * AETTIY)
0 - . ARB
Thiazolidinediones o et
GLP-1 analogue Statin ACE inhibitor LAl

SGLT2 inhibitor

Tokushige K et al, Hepatology Research 51:1013, 2021
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A Resolution of MASH and No Worsening of Fibrosis B Decrease of =1 Fibrosis Stage and No Worsening of MASH
Risk difference,
34 (95% Cl, 17-50) Risk difference,
P<0.001 25 (95% Cl, 5-46)
Risk difference,
46 (95% CI, 29-62) Risk difference,
P<0.001 22 (95% Cl, 1-42)
|
Risk difference, _
1004 53 (95% Cl, 37-69) 100 Risk difference,
90 P<0.001 90 21 (95% Cl, 1-42)
£ 804 | | 8 g | |
g 70 62 2 70
i | o6 :E | 23 51 51
S 60 60
2 50 “ Eh‘f 50 T
l-|6 —] —
o 40 i : 40
g g M
S 304 E 30
E 20 10 o 204
10+ 104
0 0
Tirzepatide, Tirzepatide, Tirzepatide, Placebo Tirzepatide, Tirzepatide, Tirzepatide, Placebo
5mg 10 mg 15 mg (N=48) 5mg 10 mg 15 mg (N=48)
(N=47) (N=47) (N=48) (N=47) (N=47) (N=48)

Loomba R et al.,, NEJM 391:4, 299, 2024
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B-blocker

Ca blocker
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I Osteosarcopenia

[ Aging J [Physical lnactlvtly] [ Low protein intake ] (Low vitaminD&calclumJ [ Inflammation ]

| Genetics | | Fatinfitraton | | Corticosteroiduse | | Hormone imbalance | | Comorbidities |

| I I

Sarcopenia Osteosarcopenia Osteopenia

Muscle mass A G o




I Osteosarcopenia

Muscle mass
Muscle strength
Physical performance

‘ |

High risk of falls Low bone strength

\

High risk of fracture

Bone mass
Bone strength

Frailty
Mortality
Disability

Sheng R et al,, Journal of Orthopaedic Translation 43:,36-46, 2023
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Cosman F et al, NEJM 375(16), 2016

Sebastian A and Loots GG, Metabolism 80, 38, 2018
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Pre-osteoclast
% Osteoclast

Activated osteoclast
(resorbs bone)

Osteoblast
(synthesize bone)

Osteocyte 7
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Neonae 7 Months

Schuelke M, NEJM 350, 26, 2004 Mcpherron AC and Lee SJ, PNAS 94, 12457, 1997
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Catabolism

Unloading Oxidative Stress / H,0,
Malnutrition Inflammatory Cytokines (l1I-1, TNF-a)
Denervation Glucocorticoids

Cytosol

p38 MAPK pathway NF-kB pathway Glucocorticoid Pathway

p38-P, NF-kB GCRec

— — + — — — — — — — — — — — — — —
MNucleus

NF-kB GCRec

ATF-2, STAT1, Nrf2, ...

ﬁ nabolism
Growth (IGF-1)
[resistance) Excercise

IGF/PI3K/Akt pathway

Foxo-®+—— PI3K/Akt

Foxo @

N

WARAAN VARRAN KB-E WA, GRE R,V . SERVV.Y. V..
KLF15 l
MAFbx MuRF 1 Myostatin | E GSK3 mTORC1
1—_.____________‘;‘
\ / SMAD2/3 -J \ | \ l
¢ Autophagy/
() vps (=) Muscle Growth lysosomal System \ (F) protein Synthesis

Wiedmer P et al, Ageing Research Reviews 65, 101200, 2021
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Myostatin/Activin-activin receptor blocker

- Bimagrumab (BYM338) . . .

- Trevogrumab (REGN1033) Skl muscle Young adults Healthy aging Sarcopenia
- Garetosmab (REGN2477)

- ACE-083, ACE-2494

- RG6206 (RO7239361, BMS-986089)
- Domagrozumab (PF06252616)

o rAAV6:Smad7
Myostatin/Activin { \ - AVGN7
[

Cellular membrane
Activin receptor § Miotibe f Type Il muscle fiber type *
Troponin activator
- Reldesemtiv (CK-212710) . . .
Mitophagy enhancer ? Mitochondnal abundance and function ‘
Mitochondrial enhancer - Urolithin A
Ryr modulator - Elamipretide l
- ARM210 (548168) * NAD" metabolism *
\ Ryanodine receptors
* Myostatin ?

? GDF11 4y
¢ GDF15 4

? Gut microbiota diversity *

Sarcoplasmic reticulum

Nlcotlnamlde riboside
Nlcounlc acid/ Acipimox

—

Mitochondrial genes

Selective androgen receptor modulator
- Ligandrol (VK5211, LGD-4033)
- GSK2881078

- Enobosarm (MK-2866, ostarine)

PPARS agonist
- ASP0367 (MA-0211)

Dao T et al., Endocrinol Metab 35, 716, 2020
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NEAT non-exercise activity thermogenesis
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For middle-aged, overeating, or obese persons
]‘mtmont of Matabolic

For malnourished, frail, or old-old persons

Frailty
prevention

Comorbidities such as renal disease, cognitive
function, psychological state, adherence, and social
and family support should be considered

Dietary strategy for frailty prevention
1. Optimal total energy intake

2. High protein intake

3. Sufficient intake of vegetables and fish
4. Healthy dietary pattern

5. High dietary diversity

6. Consider diet-related QOL

Tamura Y et al., Nutrients 12:3367, 2020
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