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Healthy lifestyle i if
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Goal: cardiovascular and kidney risk reduction®

—

+ASCVD*

+CKD.
73 177 06 alburtinsia

SGER <80 mLimin/
(ACR =30 mgimmal [30 maigl). Repeat

+Weight l Ioﬂnmwmlnlammalmnmce

l

SGLT2# with proven
HF benafit in cument
rgrior symgtams
of HFEF or HFoEF
SGLT20 with primary evidence
of reducing CKD progression
+ SGLTZi can be starteq with
©CFA =20 mimin/1.73 m?
SGLT2 andor sither + Gucose-loweing stfcacy i raduces
uak GIPGLE-1 RA Wit SR <45 mLImni17S M
of GLP-1 RA with
proven benefit in

l. o il on 8 GLP- B, conseer ing
SGL

» Plogitazons”

wice versa

HEpEF
J and obasity

Halyeeria s abovs goa, for ndvidugis
on  consiaer
& GLE-1RA 6t vice Verss

+

l

Mettormin or cther agent {including

combn } tnat provides

adequate efficacy fo achieve and

mantzin glycemic iratment goals

Prioritize avoidarice of hypoglycemis
i high rsi Indlvidusis

Efficacy for glucose lowering

+Mitigating risk of MASLD or MASH
T

Agents with proven or potential benefit in MASLD or MASH
GLA-1RA, dusl GIP and GLP-1 A, pioglitazane, o cambiraticn of GLE-1 RA with plcgitazane
Usie insuibn In the ssiting of decompensated cirrhosis

« Refar to DSMES 10 suppart ssif-sfticscy i schisvement of
treatment goal

» Consider technalogy 6.0, dlagnoste or persensl CCA) 1a
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Atherosclerotic
cardiovascular disease

Ofter: Otfor: otfer: Otfer:
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+ a0 SGLT-2 inbibitor + B SGLT-2 intihar € - an SGLT-2 inihor

it Consider acciey sither 4 GLE-1

tezeptar agenist or i zepatida

tolerated!
S6LT-2 inhibitor o gn‘vihmk:;
Ssais e, 36074 mbotor

Gansicer raviswing the persons

ublwmm-r

Parson. 2 athorascier
vasilar dengeeaiter | | 5ot tha olewing:
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Adé suticutancous semaghitics E
{ammpic), up 1o 1mg per wosk. S A ikl

Taka Into account the tk of

and fais with
sulfonylirass ame insusn- based
estments

2026 American Association of Clinical Endocrinology

COMORBIDITIES- AND COMPLICATIONS-CENTRIC GLYCEMIC CONTROL ALGORITHM

SELECT THERAPY BASED ON COMPLICATIONS/COMORBIDITIES
Independent of glycemic targets and other T2D therapies

AIC>9%

(75 mmol/mol) or
>1.6% (16 mmol/mol)
above goal
Start 22 agents 2

i GLP-1RA or
Hierarchy for Rx ALl m
R i .. GIP/GLP-1RA
i d Pioglitazone
Goto

ALGORITHMT7:

GLUCOSE-

CENTRIC

GLYCEMIC

CONTROL
ALGORITHM
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LUCOSE-CENTRIC GLYCEMIC CONTROL ALGORITHM

LIFESTYLE INTERVENTION

Start or continue metformin as appropriate

ASSESS FOR COMORBIDITIES AND COMPLICATIONS: CHF | CKD | CVD | STROKE/TIA | MASLD
If Yes, see ALGORITHM 6: COMORBIDITIES- AND COMPLICATIONS-CENTRIC ALGORITHM for pharmacotherapy recommendations

PERSON-CENTERED SELECTION OF THERAPY

Patients may i, Foapinrt
_ W " b Access Order of medications
p;".,“ w!“. 2 Hypoglycemia Risk Overweight/Obesity Need for  Cast suggosts hierarchy
1scenario for use

AIC >7.5%
Basal Insulin Metformin | SGLT2i Metformin (58 mmol/mol)
Praferred +Prandial Insulin or GLP-1RA or GIP/GLP-1RA TZD | GLN | U4 | AGI Start 2 agents

+GLP-1RA or + GIP/GLP- DPP-4i° | TZD AIC >8%

(75 mmol/mol) or
>15% (>16 mmol/mol}
above goal
Start 22 agents

INDIVIDUALIZE GLYCEMIC TARGETS
A1C <6.5% (48 mmol/mol) for most people
B xpectancy

icose Lowering
‘Add Beneficial Agent N| *GM as Early as Feasible

Goto
ORITHM 8: INITIATING
D TITRATING INSULIN

PRINCIPLES OF THE AACE ALGORITHM FOR

MANAGEMENT OF ADULTS WITH TYPE 2 DIABETES

Lifestyle modification is the foundation for all therapy.

Use a comprehensive approach for weight loss to achieve clinical goals.

Choice of pharmacologic therapy is guided by glycemic targets and comorbidities (overweight/obesity, ASCVD,
CHF, CKD, MASLD, OSA).

Choice of therapy considers ease of use and access.

Individualize glycemic targets (A1C, GMI, TIR, FBG, PPG).

Optimal A1C (or GM|) is <6.5% (48 mmol/mol) or as close to normal as is safe and achievable.
Avoid therapeutic inertia and get to goal as soon as possible (adjust <3 months).

Avoid hypoglycemia.

CGM is highly recommended to reach glycemic goals in adults with diabetes.

Comorbidities and complications must be managed for comprehensive care.
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DIABETES & METABOLISM JOURNAL

Bridging Evidence and Practice: A Consensus Statement from the
Korean Diabetes Association on Diabetes Screening, Pharmacological
Treatment and Severe Diabetes

Jong Han Choi, Shinae Kang, Soo-Kyung Kim, Won Jun Kim, Ji Min Kim, Jachyun Bae, Jae-Seung Yun, Eonju Jean,
Young-Eun Kim, Jae Hyun Bae, Hun Jee Choe, Young Min Cho, Seung-Hyun Ko, Sang Yong Kim, Hae Jin Kim,
You-Cheol Hwang, Min Kyong Moon, Suk Chon, Seon Mee Kang, Hyul-Sang Kwon, Mi Kyung Kim, You-Bin Lee,
Se Hee Min, Jung Hwan Park, Woo Je Lee, Bong-Soo Cha, Byung-Wan Lee

Dinberes Metab | 2025:49: 11551177 | hups:/fdai.org/10.4093/dmj. 30350973

Diabetes Metab J 2025; 49(6): 1155-1177
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Efficacy for Glucose Lowering Glycemic Management
® Insulin, Tirzepatide, Intensification

Semaglutide, FRCY

Insulin

@ Other GLP-1RA + 0ADs

Intensification

e )

ulforylurea, A
SGLT2i Triple or
Quadruple therapy?

@ Glinide, o-glucosidase-i

—— 9

"Fixed-ratio combination: basal insuiin+ GLP-1RA
insulin therapy should nat be delayed

(vpumsssssnssnmann

Chet HlEzale o YuZHS S
5l otgolct ot xjzist optel xfel 3
£2 neje o, 1) Ci2 S ores
#10] 813, 2) UE EI0] 2|t S5tE Sesglo
22 el g A2, ofFs) 2= ofE= M 122 4 UCh JER ..
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2) =7|ZBsHk| =] 2=

Triple or
Quadruple therapy?

‘uojjeoyisusiuieg

Delnlen5|ﬁcat|0n

Early intensifying therapy

2025 Cff3re 5513] KE2XIE

6-2. 28iCHy HO| QS X| T (1) MulxQl sickpia| okEo| ALS 2%

2) T4z =l 2=

> HloIE2 HEAIZRIC] HUS Hak: ZTAS vs AR

[y =]

Glycemic Management Risk for Hypoglycemia
@ Insulin, Sulfonylurea, Glinide
Interssification ] ® GLP-1RA, Metformin, TZD,

ZEALH|

-!I-nosxiijz Degree of Weight Change
- ﬁ @ Insulin, TZD, Sulfonylurea,
Glinide

® DPP4i, a-glucosidase-i

® Metformin, Sulfonylurea, o £
DFP4;, TZD, SGLT2 Triple or GLP-1RA # Insulin

Quadruple therapy? + OADs ‘

Metformin
® Other GLP-1RA, SGLT2i

® Glinide, o-glucosidase-i
@ Tirzepatide, Semaglutide

7=| Ol='

Fixed-atio LP-1RA
“insulin mam Fin@%)

2025 rf3rsts #312] HZ XA

DPP4i, SGLT2i, a-glucosidase-i
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Glycemic Management
Intensification

GLP-1RA

Glycemic targets are not achieved despite

Insulin

+0ADs [ triple OADs, and injectable treatment is NOT

Intensification

feasible

GLP-1RA + Insulin 1) NOT exhibit symptoms of hypercatabolic states,

2) has moderately elevated hyperglycemia (e.g.,
A1C < 8.0%),

3) NOT suspected to have significant islet failure

JH Choi et al., Diabetes Metab J 2025; 49(6): 1155-1177

6-2. 2sithip Ho| okZX|g (1) Hutxel Holaz| kg0l ALg 8

3) EtZslX| & (deintensification)

- Deintensification Strategies After Optimizing Glycemic Control

Glycemic Management

Deintensification is a purposeful

reduction or simplification of glucose-

lowering therapy after durable

Intensification

achievement of individualized targets

CMAJ 2024;196:E562

GLP-1RA + Insulin
+ OADs

Triple or
Quadruple therapy?

JH Choi et al., Diabetes Metab J 2025; 49(6): 1155-1177
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EZ3} 9 M| Z3Hk| = (deintensification and reintensification)

In individuals who have achieved stable glycemic control within target ranges through
sustained lifestyle management and continued DSMES, stepwise deintensification of
pharmacologic therapy may be considered—particularly in older adults and those with renal or
cognitive impairment or polypharmacy—to reduce hypoglycemia, adverse drug reactions, and

treatment burden.

Deintensification should be implemented gradually under close clinical monitoring, with the

capacity to promptly re-intensify therapy if glycemic deterioration occurs.

JH Choi et al., Diabetes Metab J 2025; 49(6): 1155-1177

= Drugs with proven organ-protective effects (e.g., SGLTZ2 inhibitors in CKD/HF or
GLP-1RA with ASCVD/stroke benefit) should not be withdrawn solely based on

A1C if their indication persists.

JH Choi et al., Diabetes Metab J 2025; 49(6): 1155-1177
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Insulin resistance

Beta cell workload

200

100 ... ...,

Beta cell mass

50 eta cell function

Islet failure

Time

NGT IGT T2DM
\

Diagnosis

Wysham C, et al. Postgrad Med. 2020 Nov;132(8):676-686.

6-2. 23Ty ol SkEX|R  (3) SuHEE 2| S oS LM SN CIE ol

Comorbidity Management

Cardio-Renal

Metabolic

Stroke”
i L
| , o3
< SGLT2i < gg bl
- : SR
4] a

o

+ GIP/GLP-1
dual RA

= HFpEF with-obesity

JH Choi et al., Diabetes Metab J 2025; 49(6): 1155-1177
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2026 €= NICE 7|0| =20l ¢H|o|E 2 e|S

Simplified NICE Algorithm: Choosing Medicine in T2D

Top-line initial therapy in all situations

Default initial therapy for most adults with type 2 diabetes:

Metformin (MR) + SGLT2 inhibitor

@@ Diagnosed Type 2 Diabetes
&a

(Adults) o No relevant
e comorbidities

O o ¢d

* SGLT2i recommended

9 Obesity ﬁ

INITIAL THERAPY (Top-line for all) « Metformin (MR) + SGLTZi

.

Metformin (MR) +

SGLT2i remains supports weight reduction for kidney protection
Metformin ) SGLT2 dppropriate + Consider GLP-1RA (eGFR 220-25%)
(MR) + inhibitor L or tirzepatideif additional |+ Monitor eGFR and
weight loss needed albuminuria

. General population Renal protection

7 Clinical Situations to Consider (Context Matters)

Early-onset

PYY (Younger patients)

* Metformin (MR) + SGLT2i
appropriate initial therapy

» Consider early use of
GLP-1RA or tirzepatide
(incretin therapy)

Focus on long-term

W with type 2 diabetes Weightlossis ey goal is priority risk reduction
v— Assess response, comorbidities, r
M4 patient preferences 9 Heart Failure 0 ASCVD ” o FRAILTY % ®
(HFrEF or HFpEF) -4
i G
« SGLT2i recommended | © (SG‘;TZI or_;;P):I Rtﬁ & 1 Risk: @ Use §GL1;2i Vulnerable
Add-on therapy as needed regardless of HbAlc Of tirzepaticel 1 + volume depletion EaECRsly population -
30 proven Gy benef Indivicualize the SGLT2i possibh ividualk
& 'Y e.g GLP-1RA e tirzepat]de/‘ oo hieced « muscle loss Individualize therapy ~ — | possible Individualize
DPP-4i / others i Consider DPP-4i  — start carefully therapy and
Reduces HF Reduce major + ketoacidoss i ok rigk monitor closely

Insulin if required hospitalization

CV events

2026 MEOHEH it Q| At
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High predictive value of

Easy to measure complications

Relatively cheap
A

Helps management

decisions
r'y

Advantages

Limitations

Only provides an
approximate
measure of glycemia Unable to address

GV or hypoglycemia

Unreliable in certain
conditions
(RF, Hb abnormalities, other)
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2026 Guideline on the Management of Dyslipidemia:
A Report of the ACC/AHA Joint Committee on Clinical Practice Guidelines

Diabetes-Specific Risk Enhancers PREVENT-ASCVD

s
Increase high-intensity statin® &
Reassess Goal: 250% LDL-C rgducﬁon, LIBL-C <70 mgldL?
and nan_HNI - <100 mel/dl

apoB

Adapted from 2026 ACC/AHA Dyslipidemia Guideline. Recreated at high resolution and reformatted to an optimal aspect ratio for presentation use, using SciSpace Al.

2026 Guideline on the Management of Dyslipidemia: A Report of the ACC/AHA Joint Committee on Clinical Practice Guidelines

Risk Enhancers

v’ History of premature ASCVD in a parent or sibling (onset age <55 y for men, <65 y for women)

v’ Higher risk ancestry (eg, South Asian, Filipino)

v High polygenic risk (if measured) (Section 4.2.3.5. “Polygenic Risk Scores")

v Chronic inflammatory diseases (e.g., systemic lupus, rheumatoid arthritis, advanced psoriasis, inflammatory
arthritis)

v Lp(a) 2125 nmol/L or 250 mg/dL

v" hsCRP =2 mg/L on >1 occasion (if measured)

v' TG persistently 2175 mg/dL (nonfasting) and =150 mg/dL (fasting)

v" CKM syndrome

v LDL-C persistently 2160-189 mg/dL, non-HDL-C 2190-219 mg/dL or apoB =120 mg/dL

v Reproductive risk markers (premature menopause, preeclampsia, gestational diabetes, gestational hyperte

nsion, preterm delivery)

Circulation. 2026;153:e00-e00. DOI: 10.1161/CIR.0000000000001423
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2026 Guideline on the Management of Dyslipidemia: A Report of the ACC/AHA Joint Committee on Clinical Practice Guidelines

Diabetes-Specific Risk Enhancers

v Long duration (=10 y for type 2 diabetes or =20 y for type 1 diabetes)

v Albuminuria 230 ug of albumin/mg creatinine

v eGFR <60 mL/min/1.73 m2
v’ Retinopathy
v Neuropathy

v ABI <0.9
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Comorbidity-based selection of oral antidiabetic agents

m Updated Guidelines at a Glance
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Comorbidity-Based Drug Selection
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2023 KDA Guidelines
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¥
Metformin

Others
¥

A 2
27} 7.5%0| 20| HLt SEEC} 1.5% 0|4 &27F

+Others
+TZD) (T2 371)
+Others — e I

-

1) A history of an acute coronary syndrome or

GLP-RAR AHS3HX| 40 A= BF !

T Q0| Fant B2

i other arterial
L
Basal insulin stroke, or peripheral artery disease assumed to
igi

myocardial infarction, stable or unstable angina,
coronary heart disease with or without

+0AD(s)
¥

GLP-1RA

+0AD(s)

+OAD(s)

+0AD(s) be tic in origin
¥

2) Current or prior symptoms of heart failure (HF)
with documented HF with reduced ejection
fraction (HFTEF, LVEF < 40) or HF with
preserved ejection fraction (HFpEF, LVEF > 40)

3) eGFR < 60 mL/min/1.73 m? or urine albumin-
creatinine ratio 2 30 mg/g

4) Dulaglutide, liraglutide, semaglutide

5) Dapagiflozin, empaglifiozin

O =

7) Pioglitazor

a-Gl, alpha-glucosidase inhibitors; DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter 2 inhibitors;
OAD, oral antidiabetic drug; SU, sulfonylurea; TZD, thiazolidinedione

2025 KDA Guidelines

28iChH B OF2 k|2 2 1

e

Hypercatabolic State or
Islet Failure Management

Basal Insulin

to
g
g
3

“Can be defivered

D1 o insulin pump

+CVD benefit

Cardiovascular-Renal

Risk Management

ASCVDY! HF

“htherascleroiic cardiovascular disease (ASCVD)

sindivicuals with ischy
atiack, but excluding by

nic

CKD

rok, Inchuding transi
norhagic strcke

\ Stroke® |
]

Upon diagnosis, initiate diabetes self-management education and m
onitoring immediately.
In the presence of by sy

ms—such as weight loss, polydipsia, and polyuria—prioritize tre
atment that includes insulin

therapy.
If monotherapy fails to achieve glycemic targets, promptly implement
combination therapy using agents from different drug classes, taking
into account the

pharmacological properties of each medication.

If oral hypoglycemic combination therapy still does not meet glycermi

¢ targets, consider initiating GLP-1 receptor agonists or insulin. For f
urther glycemic control,

intensify therapy by combining GLP-1 receptor agonists with basal in
sulin, or implement an intensified insulin regimen.

When SGLT2 inhibitors or GLP-1 receptor agonists are used due to

coexisting atherosclerotic cardiovascular disease, heart failure, chron
ic kidney disease, or stroke,

and the target hemoglobin Afc is not achieved, it is recommended to
integrate another drug class with demonstrated clinical benefits for th
© specific comorbidity.

a-glucosidase-i, a-glucosidase inhibitors; ASCVD, atherosclerotic car
diovascular disoase; CKD, chronic kidney disease; CVD, cardiovase

ular disease; DPP-4i, dipeptiyl

peptidase-4 inhibitor; HF, heart failure; GLP-1RA, glucagon-like pepti
de-1 receptor agonist; MDI, multiple daily injection; SGLT2i, sodium-
glucose cotransporter 2

inhibitors; OAD, oral antidiabetic drug; SU, sufonylurea; TZD, thiazol
idinedione

a-Gl, alpha-glucosidase inhibitors; DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter 2 inhibitors;
OAD, oral antidiabetic drug; SU, sulfonylurea; TZD, thiazolidinedione
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2026 ADA Guidelines

Use of glucose-lowering medications in the management of type 2 diabetes

Key Changes in Guidelines

2025 KDA 9th edition & 2026 ADA Standards of Care — what's new for prescribing

2025 KDA - Key Changes 2026 ADA - Key Changes (3 T2F)

@ First-line 73} @ Comorbidity-first
Metformin 4 210 AK| -, Stxt-SEHESH 7|8t ME R HE ASCVD-HF-CKD - SGLT2i / GLP-1 RA, irrespective of A1C
EH
28 o @ Advanced CKD
® Comorbidity & Stroke 37} eGFR <30 — GLP-1 RA preferred
I 52 HES QUE U . B A 4X MY 7|F Yy (SGLT2i B2 2} H2t X FLOW trial 7]Eh)
® Hypercatabolic state/Islet Failure Management ® DPP-4i + GLP-1 RAH[ 11

2 = & + 5 E oo A
A OlnE AR ZE g8 Al 7t 223t 0|5 8lS (ADA 2026 4171)

Comorbidity-based drug selection — reinforced by stronger evidence and clearer recommendations
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Comorbidity-based selection of oral antidiabetic agents

m Updated Guidelines at a Glance
Key changes in 2025 KDA & 2026 ADA

Oral Antidiabetic Agents: A Quick Review
Six classes — Metformin, SGLT2i, DPP-4i, TZD, SU, a-GI

Comorbidity-Based Drug Selection
HF - CKD - ASCVD - Stroke - MASLD - No comorbidity

Summary
decision map by comorbidity

GLP-1 RA ‘ n Metformin
DPP-di

TZD
— Y Decreased ~=.  MET
SGLT2 inhibitor
| wac N T ST e

DPP4 inhibitor

Sulfonylurea

GLP-1 RA
DPP-4i
Bromecriptine QR

Alpha glucosidase inhibitor

Q-

Am ] Cardiol. 2017 Jul 1;120(1S):S4-516

2026 MEOHEH it Q| At




Metformin

Key tissues contributing to the glucose-lowering effect of metformin

*

Diabetes Obes Metab. 2024 Aug:26 Suppl 3:3-19

Metformin - Potency

Potent glucose lowering effect

A Model-Based Meta-Analysis of 24 Antihyperglycemic Drugs for Type 2 Diabetes:
Comparison of Treatment Effects at Therapeutic Doses

4 N

_ 100 mg 06 g 18mg 1W0mg  2mg
i | H i i i
é ] . —t ' ' . \ [ “
00 08 12 18 24 30 ¢ 0 20

15mg 45mg

Clin Pharmacol Ther. 2019 May;105(5):1213-1223.
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Metformin - Cardiovascular protection

Clinical outcomes and Underlying mechanisms

Risk of 3-point MACE
with metformin

(vs. other active
comparators)

"l TYSLa us 1£a |

Heterogeneity: Tau®= 0.00; Chi®= 0.11, df=1 (P = 0.75); F= 0% E + 1 t |

nni n1
Reduced atherosclerosis and
improved thrombolysis

Nutr Metab Cardiovasc Dis. 2021 Mar 10;31(3):699-704

B

Clin Pharmacol Ther. 2019 May;105(5):1213-1223.

Metformin - Clinical Implications

Features of medications for lowering glucose in type 2 diabetes

. MASH
CV Effects Kidney Effects Effect
Glucose-  Hypo- . .
orugclass lowering ghcemia oS wace  we OO Dol
Efficacy Risk <
Metformin Neutral Potential Contraindicated with
High No (possible . Neutral Neutral eGFR <30 mL/min/ Neutral
(oral) A benefit N
weight loss) 1.73 m

Diabetes Care 2026;49(Supplement_1):5132-S149
2025 CieHe = HEs| P Ta XY
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. Metformin - #7|S0f [} £ 2= =H
GFR 30 O] 20| M St

CKD1-2 CKD3a CKD3b

Z|Cf 82 1000 mg/
W= AESA 28

Repaglinide
Mitiglinide
Nateglinide

Sieotpn T

Vsoipin Somg
soxotpin
Linagliptin

Gemigliptin
Teneligliptin 2
Alogliptin 25 625mg

Evogliptin I sy xEse

Anagliptin *E gs TeGFR 2 50 mUmin/1.73 m? 82 == #Za.

2eGFR > 45 mLimin'1.73 m? 8% 28 £ L.
Dapagifizin WS 9 NFOISE 25 NE AR g 90| ALRH 0|3t HOl0IME HE LSt B s HBH e,
Empaglifiozin g A2 8 AFO|S (2 2099 M= AR g2 912 10mg 8 AFE.

Ertuglifiozin AR ge
Ipraglifiozin A= ge
Enavoglifiozin AR g

CKD, chronic kidney disease
ESKD, end-stage kindney disease.

Gliclazide
Glimepiride
Glipizide

Acarbose
Voglibose

Pioglitazone
Lobeglitazone

Liraglutide
Dulaglutide

. Metformin - 2 2 EXAX| AF2 A| FTO|Atet

(mL/min/1.73m?)

QXN A &
4BA|ZEIHK| B S

CKD, chronic kidney disease.

Cfshe = Hete| T2 X 2023
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SGLT2 inhibitors

Mechanism of action: Focusing on Renal Hemodynamics

Diabetes Metab J. 2022;46(4):543-551

SGLT2 inhibitors

Summary of CV and renal outcome trials with SGLT2 inhibitors

lOutcome /[ Variable

EMPA-REG

DECLARE-
TIMI

DAPA-HF

DELIVER

EMPERO|
Reduce

EMPEROR-
Preserve

DAPA-C

Patients enrolled, n 7,020 17,160 4,744 6,263 3,730 5,988 4,304 6,609
DM, n (%) All All 1,983 2,086 1,856 1,938 2,906 3,040
(41.8) (44.8) (49.8) (49.1) (67.5) (46.0)
Drug Empa- Dapa- Dapa- Dapa- Empa- Empa- Dapa- Empa-
gliflozin gliflozin gliflozin gliflozin gliflozin gliflozin gliflozin gliflozin
Follow-up 3.1 4.2 1.5 23 1.3 22 24 2.0
(years)
Baseline HbA1c (%) 8.1 8.3 — — — — — —
Baseline eGFR 741 85.2 66.0 61.0 62.0 60.6 43.1 373
(ml/min/1.73 m?)
CV disease/HF 99 41 NA NA NA NA 37 26.7
revalence (%)
HF prevalence (%) 10 10 100 100 100 100 10.8 NA
MACE, 0.86 % 0.93 NA NA NA NA NA NA
HR (95% CI) (0.74-0.99) (0.84-1.03)
HF hosp or CV death, 0.66 * 0.83 % 0.75 % 0.82 % 0.75 % 0.79 % 0.71 % 0.84
HR (95% CI) (0.55-0.79) (0.73-0.95) (0.65-0.85) (0.73-0.92) (0.65-0.86) (0.69-0.90) (0.55-0.92) (0.67-1.07)
CV death, 0.62 * 0.98 0.82 % 0.88 0.92 0.91 0.81 0.84
HR (95% CI) (0.49-0.77) (0.82-1.17) (0.73-0.92) (0.74-1.05) (0.75-1.12) (0.76-1.09) (0.58-1.12) (0.60-1.19)
Fatal/nonfatal MI, 0.87 0.89 NA NA NA NA NA NA
HR (95% CI) (0.70-1.09) (0.77-1.01)
Fatal/nonfatal stroke, 1.18 1.01 NA NA NA NA NA NA
HR (95% CI) (0.89-1.56) (0.84-1.21)
All-cause mortality, 0.68 0.93 0.83 % 0.94 0.92 1.00 0.69 * 0.87
HR (95% CI) (0.57-0.82) (0.82-1.04) (0.71-0.97) (0.83-1.07) (0.77-1.10) (0.87-1.15) (0.53-0.88) (0.70-1.08)
HF hospitalization, 0.65 * 0.73 % 0.70 * 0.77 % 0.69 * 0.71 % NA NA
HR (95% CI) (0.50-0.85) (0.61-0.88) (0.59-0.83) (0.67-0.89) (0.59-0.81) (0.60-0.83)
Renal composite, 0.54 * 0.53 * 0.71 NA 0.50 * 0.95 0.61 % 0.72 %
HR (95% CI) (0.40-0.75) (0.43-0.66) (0.44-1.16) (0.32-0.77) (0.73-1.24) (0.51-0.72) (0.64-0.82)
ESKD, 0.45 * 0.31 % NA NA NA NA 0.64 NA
HR (95% CI) (0.21-0.97) (0.13-0.79) (0.50-0.82)
Renal death, NA 0.60 NA NA NA NA NA NA
HR (95% CI) (0.22-1.65)
2025 Tt e et B 8 TR XY
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SGLT2 inhibitors

HbA1c reduction with SGLT-2i as stratified by eGFR

HbA1c reduction with
Empagliflozin stratified by eGFR

2026 ADA Guideline

9.10 In adults with T2D who have CKD (with confirmed

eGFR 20-60 mL/min/1.73 m2 and/or albuminuria),
an SGLT2 inhibitor or GLP-1 RA with demonstrated
benefit in this population should be used for both
glycemic management and for slowing progression
of CKD and reduction in cardiovascular events

(irrespective of A1C). The glycemic benefits of
SGLT2 inhibitors are reduced at eGFR <45
mL/min/1.73 m2. A

* ADA Evidence-grading System for “Standards of Medical Care in Diabetes”
Level A. Clear evidence from well-conducted, generalizable randomized controlled trials or Supportive
evidence from well-conducted randomized controlled trials that are adequately powered

1. Goldenberg RM. Clin Ther. 2017;39(12):2438-2447. 2. American Diabetes Association. Diabetes Care. 2026;49(Suppl 1):5183-S215.

SGLT2 inhibitors - Clinical Implications

Features of medications for lowering glucose in type 2 diabetes

CV Effects
Glucose-  Hypo- .
Drug Class lowering glycemia ‘évf:;grt MACE HF
Efficacy Risk
Benefit:
.SGL.T? Intermed Loss Benefit: cana,
inhibitors X No - dapa,
to high (intermed) cana, empa
(oral) empa,
ertu

Kidney Effects

CKD
Progression

Benefit: cana,
dapa, empa,

MASH
Effect

Dosing/use
considerations

¢ See labels of
individual

agents for dosage

* Glucose-lowering
effect is minimal at
eGFR <45 ; continue
for cardiovascular and
kidney benefit until
dialysis or
Transplantation

Unknown

Diabetes Care 2026;49(Supplement_1):5132-S149
2025 CieHe = HEs| P Ta XY
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SGLT2 inhibitors - }17| 50 [}E& %= =H

eGFR

(mL/min/1.73m?2)

Dapagliflozin 2
Empaglifiozin A2 A MEO[S(220)94 MEZ A|ZSHR| @55
Ertugliflozin g s

Ipraglifiozin g e

Enavogliflozin g e

B =2 2E e
DeGFR 2 50 mL/min/1.73m2 82 =& 22 Q.
2eGFR > 45 mL/min/1.73m2 2 =™ 2L Q.
30| AbFHOItE Helo e EE AR MR Y

912 10 mg 22 AHE.

CKD, chronic kidney disease
ESKD, end-stage kindney disease.

DPP4 inhibitors

Mechanism of action

DPP-4 inhibition leads to post-prandial GLP-1 plasma concentrations
that mediates the glucose-dependent inhibition of glucagon secretion

Food DPP-4 enzyme inactivates GLP-1!

DPP-4i block
the DPP-4 enzyme.

Stimulation of

/ Insulin Secretion.

Suppression of
Glucagon Secretion

GLP-1

Small
Intestine

Front Endocrinol (Lausanne). 2019 Jun 19;10:389
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DPP4 inhibitors & SGLT2 inhibitors

Mechanism of action

SGLT2 inhibitor

DPP4 inhibitor

Plasma insulin
Plasma glucagon

4 Plasma glucose

iy

|

t Catecholamines t Ketogenesis

t Glucocorticoids

1

t Acetyl CoA

|t Gluconeogenesis |

] Biol Chem. 2020 Oct 16;295(42):14379-14390

DPP4 inhibitors & SGLT2 inhibitors

Complementary effect

Mediating pathways DPP-4i SGLT-2i
Glucose-dependent insulin secretion \
Glucose-dependent decrease in glucagon secretion \'

Increased glucagon secretion \ \'
Increased glucosuria \
Increased B-cell sensitivity/function Y \"
Decreased glucotoxicity \"
Inhibit degradation of incretin hormones (GLP-1, GIP) \%

Anti-inflammatory effects Y%

Physiologic effects DPP-4i SGLT-2i

HbA1c reduction \Y

FPG reduction \Y \Y
Weight loss \Y
Blood pressure reduction \Y

Postgrad Med. 2017;129(4):409-420.
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DPP4 inhibitors add on SGLT2 inhibitors in Asians

An updated systematic review and meta-analysis with focus on an Asian subpopulation

SGLT2i’s effect DPP4i’s effect

SGLTZVDPP4I SGLT2I
Study Toital Tatal Mean Differemce Mo 95% CI Weight

[ -0.57% in Asian vs -0.59% in non-Asian J [ -0.55% in Asian vs -0.38% in non-Asian ]

Diabetes Obes Metab. 2025 Sep;27(9):5019-5031.

DPP-4 inhibitors - Clinical Implications

Features of medications for lowering glucose in type 2 diabetes

. MASH
CV Effects Kidney Effects Effect
Glucose-  Hypo- . .
Drug Class lowering glycemia ‘évfzgrt MACE HF ng;) eeeon cl:)::lsri‘ge/:ast?ons
Efficacy Risk <
DPP-4 Neutral Some agent require
inhibitors Intermed  No Neutral Neutral (potential risk: Neutral 9 q ~~ Unknown
S Dose adjustment
(oral) saxagliptin)
Diabetes Care 2026;49(Supplement_1):5132-S149
2025 oM e HEHS| i TR X|H
2026 M2OHE Y ity 22| ApPEL
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DPP-4 inhibitors - 17| S0j [} £ 2A4F X

<15

CKD1-2 CKD3a CKD3b CKD4 | Eskp |

(Ui 1730 e | seas | s

DPP-4 inhibitors

Sitagliptin
Vidagliptin
Saxagliptin 5 mg? 2.5mg

Linagliptin 5mg

Gemigliptin 50 mg

Teneligliptin 20 mg

Alogliptin 12.5mg

Evogliptin

Anagliptin

=
NeGFR 2 50 mL/min/1.73

m 8% XF 2L
2eGFR > 45 mL/min/1.73m2 82 Z& £2Q.
CKD, chronic kidney disease
ESKD, end-stage kindney disease.
thete = gets] =X 2023
Mechanism of action and Potency
Metformin  SGLT2 Glinide
i
a ~
POt SSEML 2 B} (TE)
Metformin 1.0-2.0%
SGLT2i 0.5-1.0%
GLP-1 RA 0.8-1.5%
DPP-4i 0.5-1.0%
SuU 1.0-2.0%
e TZD 0.5-1.4%
AGI 0.5-1.0%
Meglitinide 0.5-1.5%
Trends Endocrinol Metab. 1999;10:9-13
2026 M2OHE Y ity 22| ApPEL
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TZD

Mechanism of action and Potency

Vasc Health Risk Manag 2010;6:671-90

*Death from any cause, non-fatal myocardial infarction (including silent myocardial

TZD - Cardiovascular outcome trial

Secondary prevention of macrovascular events in patients with type 2 diabetes in the PROactive Study
(PROspective pioglitAzone Clinical Trial In macroVascular Events): a randomised controlled trial

Primary endpo Secondary endpoint

*Death from any cause, non-fatal myocardial infarction (excluding silent myocardial

infarction), stroke, acute coronary syndrome, leg amputation, coronary revascularisation, infarction), or stroke.
or revascularisation of the leg.
25+ 255
—— Pioglitazens (514 events) 5
— Pioglitarone (301 edents)
=—— Placebo (572 avents) —— Placebo (358 evens)
204 20
X £
£ 154 R
H HR=(:-40 (65% C) 0-80-1.02) g 15
‘g P-0095 2
£ 104
g £ Ll
E' HR=0-84 (95% C10.72-0.08)
51 5 p=0H0z7
T T T T T 1 o = . z : = .
o ¢ 1 I e 0 % 6 & 12 18 M £ 3
Tirme Fromn randomisation (months) g e
WAt i ik Time from randomisation (manths)
. s umbers al
Hlaghs v i:iﬁ o an s st g_:f Pingftazona 2536 2487 2435 2381 2336 %
- Flageho 2566 2504 2442 2371 2315 350

Vasc Health Risk Manag 2010;6:671-90
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Stroke in DM patients
with previous stroke

Kaplan- Maier event rale

TZD and Stroke prevention

PROactive (PROspective pioglitAzone Clinical Trial In macroVascular Events 04)
IRIS trial (Insulin Resistance Intervention after Stroke)

012 _
s Placebo
0.10
0.08 |
Ploghazone

0.06
0.04 |
.02 HR 95% Cl p value

Pioglitazone  versus  placebo  0.53 0.34,085 0.008
on

M at Risk: 9‘8‘ 952 528 903 a7 840 132 (42)
0 8 12 18 2 ) ®

Time from Randomization (months)

Stroke in insulin resistant
patients with previous stroke

Cumulative Probab

Hazard ratio, 0.75; 95% €1, 0.60-0.94

Log-rank p=.01
365 T30 1095 1460 1825
Time (days)
1804 2 1508 1214 536
1780 1658 1495 180 05

Circulation. 2018 Jan 30;137(5):455-463.

. TZD: optimum agent with SGLT2 inhibitor?

Revitalization of pioglitazone: the optimum agent to be combined
with a sodium-glucose co-transporter-2 inhibitor
R. A. DeFronzo', R. Chilton?, L. Norton', G. Clarke3, R. E. J. Ryder* & M. Abdul-Ghani’

Effect on 3-point MACE

*Three-point major adverse cardiac events include cardiovascular death, stroke,
myocardial infarction.

~ 20 25
~° -l HR N RAR .l HR N R4
5 191 p=0.04 — e | p=0.027
Diabetes Obes Metab. 2016 May;18(5):454-62
2026 ME20I:HE e ity T2 ASPE
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TZD and Fatty liver disease

Belfort et al. (28) 55 15 az 2
Aithal et al. (30) T 30 1] 50
Sarmyal & al, (32) 247 30 ] 96
Cusl et al. (31) 101 [ 51 2
Bl et al. (34) 105 45 + vitamin E 100 72
Huang et 8l (33) 90 30 pE] 24

*Resolution of NASH and fibrosis improvement are munded, placebo

data are not reported as NASH resolution:

Diabetes Spectr. 2024 Winter;37(1):48-58.

o OySHZHEEE| ZIEX|H (2021)

oM XYZHHE W7 =

1. Pioglitazone2 Y8 S8t 0ot FRSA 7+ X HALZ TICHE HIY
A 'tr (81)

27 JAX T, 7] K= Al G0 2247t /L0f 0|5

2. Metformin2 = 0| Y= HYI S XLHES SR Sl 14 XN2H =2 24 AH8E 5= AT (B1)

TZD and Heart Failure

Data from the PROactive Study (PROactive 08)

Significant baseline predictors of heart failure

risk by multivariate analysis

Kaplan-Meier estimates of time to serious
heart failure

Predictor HR P
g Creatinine 130 pmol/L 2.70 <0.001
s — Pioglitazone (149/2605) Diuretic use 2.10 <0.001
o Placebo (108/2633) .
& i LDL cholesterol > 4 mmol/l (vs. 3 1.74 0.0012
£ s et mmol/I)
] ——
.% ) Prior MI 1.70 <0.001
E‘? DM duration 210 yr 1.53 0.010
é §- Pioglitazone % 1.53 0.001
;.;i A1C 27.5% 1.43 0.013
& LDL cholesterol > 4 mmol/l (vs. 3 1.17 0.2805
=5 mmol/l)
M at Risk: | 5238 5143 5047 4958 4861 4758 436 (273)
¥ Y v T T T ™1 Age (per yr) 1.07 <0.001
0 6 12 18 24 30 36 K . 0
Time from Randomization (months) BMI (per kg/m?) 103 0.015
Duration 5-10 years (vs. 5 years) 0.80 0.2786

Diabetes Care. 2007 Nov;30(11):2773-8
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TZD and Edema in CKD patients

Efficacy and safety of thiazolidinediones in DM CKD: meta-analysis

TZbs Control Mean Difference Mean Difference
loa D Total Mea al_We . Random, 95% d 5%
05 342859 16 -03 97057 15 0.3% 080F1670,18.30

01 38629 20 -1 132439 20 0.3% 1.10F16.80,19.00

Ran

Abe 2008

Arashnia 2015 2.0% 18 29 -1.45 vl 29 B1.7% 3.54 [2.50, 4.58]
Jin 2007 047 g4 30 049 66128 30 6O0% -0.021385381]
Wong 2005 2 56 % -08 4.4 26 11.7% 2,80 [0.06, 5.54]
NS 37t ( )

TZ0s Control Risk Ratio Risk Ratio

CVETIL

20 80% 30000130952

1 0

Abe 2010 1 A o 32 7.9% 3.09[013,73147] —

Agarwal 2008 02 2 21 89% 020(001,393 —————

Agrawal 2003 4 145 1 156 16.7% 4.30[0.49, 38.05) -
ganer|i 2010 § 230 3 483 41.8% 4.03(1.02,15.95] -

Chan 2011 1 35 1] 35 7.9% 3.00(013,71.22] S T
Morikawa 2011 7 32 0 31 88% 4.85(0.24,97.11] —_—

23S risk

Scientific Reports volume 7, Article number: 1717 (2017)

TZD - Clinical Implications

Features of medications for lowering glucose in type 2 diabetes

. MASH
CV Effects Kidney Effects Effect
Glucose-  Hypo- o .
rugClass lowering glycemia St wAce w0 bodnalue
Efficacy Risk 9
* No dose adjustment
required
- . * Generally not .
Pioglitazone High No Gain PotenFlaI Ipcreased Neutral recommended in Poten'tlal
(oral) benefit risk - A : benefit
kidney impairment
due to potential for
fluid retention
Diabetes Care 2026;49(Supplement_1):5132-S149
2025 CieHe = HEs| P Ta XY
2026 MZoHIEY Yintd Jelo| A4zt



Sulfonylurea

Mechanism of action and Potency

Insulin release

@
Kare channel & L] _.) ®

Depolarization of cell ®
membrane
®

Metformin ~ SGLT2

Glinide

[ |
|
L | 1

I

- s

SetEM A A gt (BHE)

Metformin 1.0-2.0%
[ ° SGLT2i 0.5-1.0%
Ca2+ é Increased intracellular
- calcium GLP-1 RA 0.8-1.5%
DPP-4i 0.5-1.0%
3 ) su 1.0-2.0%
Pancreatic beta-islet cell TZD 0.5-1.4%
AGI 0.5-1.0%
Meglitinide 0.5-1.5%
Pharmacology & Therapeutics, 2000
2023 Ot Wote| TEXY
Sulfonylurea - Durability
A Diabetes Outcome Progression Trial (ADOPT)
Cumulative Incidence of Monotherapy Failure Glycated Hemoglobin
at5Years
B
= 4 80- Treatment difference (95% CI)
E Hazand ratio (5% C1} Rosiglitazone vs. metformin,
£ Rosigbtazone vs. metformin, 0.68 (0.55-0.85); P<0.001 vty ~0.13 (-0.22 to -0.05); P=0.002
— 164 Rosiglitazone vs. glyburide,
R -0.42 (-0.50 to -0.33); P<0.001
% 723
£
£ 6.8
k]
T 64 Annualized slope (95% Cl)
2 " -sRosiglitazone, 0.07 (0.06 to 0.09)
v —shetformin, 0.14 (0.13 to 0.16)"
6.0 -¥Glyburide, 0.24 (0.23 to 0.26)"
0 T T T T T T T T
0 1 2 3 4 5
Years
No. of Patients 4012 3308 2991 2583 2197 822

N EnglJ Med. 2006 Dec 7;355(23):2427-43.

2026 MEOHEH it Q| At
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Sulfonylurea - Efficacy and Durability

The Glycemia Reduction Approaches in Type 2 Diabetes: A Comparative Effectiveness (GRADE) Study

*The primary metabolic outcome was a glycated hemoglobin level, measured quarterly, of 7.0% or higher that was subsequently confirmed,
and the secondary metabolic outcome was a confirmed glycated hemoglobin level greater than 7.5%.

N Engl ) Med. 2022 Sep 22;387(12):1063-1074

Sulfonylurea - Safety

The Glycemia Reduction Approaches in Type 2 Diabetes: A Comparative Effectiveness (GRADE) Study

N Engl ) Med. 2022 Sep 22;387(12):1063-1074
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Sulfonylurea - Clinical Implications

Features of medications for lowering glucose in type 2 diabetes

CV Effects
Glucose-  Hypo- .
Drug Class lowering glycemia pEElah MACE HF
. Effect
Efficacy Risk
su High Yes Gain Neutral Neutral
(oral)

Kidney Effects

CKD
Progression

Neutral

MASH
Effect

Dosing/use

considerations

* Glyburide: generally

not recommended in

CKD

¢ Glipizide and Unknown

glimepiride: initiate
conservatively to
avoid hypoglycemia

Diabetes Care 2026;49(Supplement_1):5132-5149
2025 et = gots| g Ta Xy

CONTENTS

Comorbidity-based selection of oral antidiabetic agents

Updated Guidelines at a Glance
Key changes in 2025 KDA & 2026 ADA

(/8 Summary
decision map by comorbidity

Comorbidity-Based Drug Selection
HF - CKD - ASCVD - Stroke - MASLD - No comorbidity

Oral Antidiabetic Agents: A Quick Review
Six classes — Metformin, SGLT2i, DPP-4i, TZD, SU, a-GI

2026 MEOHEH it Q| At
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Comorbidity-Based Drug Selection - CASE (1) HF

Comorbidity-based selection of oral antidiabetic agents

73/F

£ Lab Data B Other Tests ® Current Medications

Glucose 96 mg/dL
(a)HbA1C(Qn) 7.2 %

Creatinine 0.79 mg/dL
eGFR(MDRD) 71 ml/min/1.73m*
(w) Sodium (Qn) 133 mmol/L
(a) Potassium (Qn) 5.8 mmol/L

(a)Pro-BNP, N-terminal 500 pg/mL

# T2DM (2014)

# HTN (2014)

# h/o STEMI (2012, LAD s/p PCI)

# Ustable angina (2016, RCA s/p PCl)

STEMI & Q= 22 Z dyspnea w/u U X|E & HF ZICH
g =H 2o 2|t o7

Echo) Metformin 1000mg QD
EF 31% Linagliptin 5mg QD

Sacubitril/valsartan 100mg BID

Carvedilol 6.25mg BID
Aspirin 100mg QD
Livalozet 2/10mg QD
Torasemide 10mg QD

gt pAE?

Comorbidity-Based Drug Selection - CASE (2) CKD

Comorbidity-based selection of oral antidiabetic agents

71/F

L&Y OFY R E A0 X3t 7|8 Mot= AAL SFK| Zef
W F MY 7|2X35t &l5HA =458t0] 2X0| #4E o] YE3t
[ TE £ oA KSL LWBI0] FLEXt Ef L LA

8 Lab Data ® Current Medications

(¥) Glucose 38 mg/dL
(a) HbA1Cc (Qn) 7.8 %

(a) Creatinine 1.62 mg/dL
(w) eGFR(MDRD) 36 ml/min/1.73m’

(&) UACR 213 mg/g

Metformin 850mg BID+
Glimepiride 4mg QD

g opr2

2026 ME0HE 8 Tt T ALY
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Comorbidity-Based Drug Selection - CASE (3) ASCVD

Comorbidity-based selection of oral antidiabetic agents

Oty 2ofede 9l ot
=1 HA =

GERD % GB stone RIEHEF T AB7| LY} f/u St U X| 2ASIHOLL

0|20 = BHE &= chest pain2 2 CAG Al severe stenosis, LAD Xl Et
S PCIAIY £ St X =F I3 LA
52/M
Ht/Wt/BMI 171cm/85kg/29.0 Fimasartan 120mg QD &5} OLT =2

Atorvastatin 10mg QD
Glucose 140 mg/dL
(a)HbATC(Qn) 7.6 % Esomeprazole 20mg QD

eGFR(MDRD) >90 ml/min/1.73m’

UACR 56 mg/g

Comorbidity-Based Drug Selection - CASE (4) Stroke

Comorbidity-based selection of oral antidiabetic agents

-

218 M Y TICHEh ] A AN ASIE| 2% 5
100{ 3 ™ NSTEMIZ PCl Al&2 QS

X| 2 stroke TITHEHOF AR X2 & AT

72/Mm
8 Lab Data ® Current Medications
Ht/Wt/BMI 170cm/68kg/23.5 Metformin 850mg QD X &5t oA =2

(a) Glucose 145 mg/dL Dapagliflozin 10mg QD

(a) HbA1c (Qn) 8.1 %
eGFR(MDRD) >90 ml/min/1.73m’

(a) UACR 131 mg/g
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Comorbidity-Based Drug Selection - CASE (5) MASLD

Comorbidity-based selection of oral antidiabetic agents

3 A

M @ed MEHRD FEIS LS

=

HoF
= 1

of

ME S7t A ATIM F7t= XY 2 TIEE[Of LY

o

H| 3 X|2 2|8 %2 semaglutide £2F2 A|ZSIUCHT &
41/m
£ Lab Data B Other Tests ® Current Medications
Ht/Wt/BMI 176cm/97kg/31.3 USs, abd) Metformin 1000mg BID
Fatty liver Semaglutide 1.0mg QW

Glucose 189 mg/dL

(a)HbA1C (Qn) 8.4 % X & 31 O =2

eGFR(MDRD) >90 ml/min/1.73m’

AST 56 U//L
ALT 76 U//L

Comorbidity-Based Drug Selection - CASE (6) None

Comorbidity-based selection of oral antidiabetic agents

g K2 2l L

7| X HE ?

?/?
£ Lab Data B other Tests ¢® Current Medications
Ht/Wt/BMI ? ?
Glucose
(a)HbA1c (Qn) X X3t oA =2
eGFR(MDRD)
UACR
AST
ALT

2026 MEOHEH it Q| At



> eGFR 220: SGLT2i (MZMEH HS

> SGLT2i M (HFrEF & HFpEF 25) E cGFR a5 n|nr0|| 1 sy

irrespective of A1C
» TZD - fluid retention, 23} I8
» DPP4 inhibitor 7}5 StL}, Saxagliptin® 2| 22

> SGLT2i
irrespective of ALC — M &2 0| 5 24
» TZD (pioglitazone) £7t 75

FIE=
» eGFR <30: GLP-1 RA preferred PROactive secondary endpoint 22 T 7]

» Pioglitazone > Pioglitazone — ZtZ %] 7| M | A A7 of » HI2H seLm2i (M- SA| 74d)
HES/MAY A CH%H 23t 5]-ADA 2026 B 1 »DFNEY D9H > opp-4i (2AT)
SGLT2i 22 13 (BEHS A4l) >sGLT2i B & — T A S 4, 2R - BT EY Lo R 5 susGLT2i

> GLP-1RA — 193 MASH M R3t Al 24

» X7 AICEEX|ECH15% 0|4 > HE8H

=]
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Y X = E=F 2H0I:
=X M =27

Qs X2, AN A ZFotL | STHt?
Ciosst oAt AglofAle] A1 7jo|=
A od

dAIH{ Q| LH-E-H“—HJ_'—fﬂ

od O nOH

AET2 2P K=ol AUy AR|O|X[T, LY = MBS ME AT-S K7L SH2SH
SAIots @27t BLt 55| HMESH A|F 21&2 K== glucotoxicityE aiASte g-cell 715
X

o|ot2tE TS She DHP D =0l HiM|E|X| b= FR= QlaRlel Zi™ HZSo|tt. 1

L= O T = — ——

BAAME AEY £ Q= B2 AU&T TS 12iCt Q& X|= AR 2 IE e SHEE

A, 2UX7 |5 2 B E N5t 7|X Q& 7|XQl&= it GLP-1 £8X28X| ],
S3YOIET CISQIETIQH S LIS OI&Z T2 T2 = XA} HiH S MEHSID] O|= StAtOCt
W =|o{oF S}, THCF 7|X QSRS S29| TEUS0E FergdMATt S HO| K| 2o,
HE ™ 71 = g k0|17 20 MYFo| HHEEE= FL overbasalizationS 2fAstil Mo
ZHE ot ™2o| st

QA& T A A%t A7|of tHoiM= BESLE XIFO| glof, & AIRF Al HIoH O 7HE st
o] 2ot 59| 2AX|7|s KXo, A2 METF, 7|t E Aot 5 Aazo| A/} OS2
d2|oh= 117 BHAIOf|lA2| de-intensificationi| THOH A7HSH A XL S, 2 FQlE Sl &S K|
AIZfSEaL, oA ZHESHH, AR FTHE 4= A=K it 28X T 7|1ES 5SROI} i,

— —

Ot
k=l
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Treatment intensification
for glycemic control

Hypercatabolic state or

Islet Failure

Zto|E2}Ql — 0|7 HEHS| (2026)

Use principles in Figure 9.3, including reinforcement of behavioral interventions (weight management ‘
and physical activity) and provision of DSMES, to meet individualized treatment goals _
L — g

If already on GLP-1RA or dual GIP H
and GLP-1RA, or if these are not
] appropriate, or if insulin is preferred i

INITIATION Initiate appropriate starting dose for agent selected (varies within class)
TITRATION Titrate to maintenance dose (varies within class)

Consider GLP-1RA or dual GIP and GLP-1 RA in most individ uay prior to insulin? l

1. Consider insulin as the first injectable if

(1) symptoms of hyperglycemia are present,

(2) when A1C or blood glucose levels are very high (i.e., A1C >10% or blood glucose >300 mg/dL), or
(3) when a diagnosis of type 1 diabetes is a possibility.

2026 MEOHEH it Q| At
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» Short-term intensive insulin therapy in type 2 diabetes mellitus on B-cell function

§ =y o, e gue l

T

1-9 1]
-~ —
Decrease HOMA-B Inere, asge

Lancet Diabetes Endocrinol. 2013 Sep;1(1):28-34 Lancet. 2008 May 24,371(9626):1753-60

Case 1

* 65/M

« 8 ™ iy T

« BMI 27.7 kg/m? (174 cm, 84 kg)

« ASCVD H&(-)

« St OFH|: Metformin 1000 mg BID, Glimepiride 2mg QD, Empagliflozin 25mg QD

* HbA1c: 7.4~7.8%

* Fasting plasma glucose : 166 mg/dL

* Cr: 0.8 mg/dL, eGFR : 88 mL/min/1.73m?, Urine microalbumin/cr ratio 200 mg/g
* Fasting C-peptide : 2.1 ng/mL

2026 MEOHEH it Q| At
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Case 2

o 72/F

e 22 ™ G T

« BMI 21.4 kg/m? (156 cm, 52 kg)

« &3S mild NPDR, ASCVD H&(-)

« St oFH|: Metformin 1000 mg BID, Glimepiride 2mg BID, Gemigliptin 50mg QD

* HbA1c:7.7% > 8.1%

+ Fasting plasma glucose : 151 mg/dL

* Creatinine : 1.0 mg/dL, eGFR : 56 mL/min/1.73m?, ACR(-)
* Fasting C-peptide : 0.65 ng/mL

Case1 &2

- Sti1: 654 Ed, BMI 27.7 kg/m?
fasting c-peptide 2.1 ng/mL
metformin + sulfonylurea + SGLT2 inhibitor

- 3tf2: 72M O, BMI 21.4 kg/m?, ¥ 7|Zt>20H
fasting c-peptide 0.65 ng/mL
metformin + sulfonylurea + DPP4 inhibitor

S> AFYETUSIH 3o EE X EEFSI FTAIKZ 2Hash A=t
> 7}0|E2tOlof| 2™ GLP-1 RAZI @M #1
> AXNZEE?

2026 MEOHEH it Q| At
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GLP-18X|%E8X| vs 7| X Ql=¢l
(A) HbA1c
(B) Body weight
s
Diabetes Obes Metab 2017; 19(2):216-227
GLP- 18N X EX vs 7| X elaEl

(C) Hypoglycemia

Category GLP-1 oRA Insulin A:)solutef differe.znce P-value
(n/N [%]) (n/N [%]) (£95% confidence interval)

Any hypoglycemia 710/2500 (284)  836/1939 (43.1) 14.7 (11.8-17.6) <.0001

Nocturnal hypoglycemia 167/1763 (9.5) 265/1475 (18.0) 8.5 (6.1-11.0) <.0001

Severe hypoglycemia 12/2500 (0.5) 5/1939 (0.3) -0.2 (-0.6 to 0.2) 0.35

Diabetes Obes Metab 2017; 19(2):216-227
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Indications for estimation of C-peptide

» Evaluating for endogenous insulin secretion
* Prediction of need for insulin

Diagnostic criteria for islet failure and severe islet failure

tlin pump

Clin Med Insights Endocrinol Diabetes. 2026 Feb 13;19:11795514251397811

Diabetes & Metabolism J 2025;49(6):1155-77

Indications for estimation of C-peptide

+ Prediction of response to non-insulin based therapies

HbA1c change post-GLP-1RA therapy in those with and
without severe insulin deficiency
(C-peptide <0.25 nmol/L; n = 13 of 516)

<0.75 ng/mL

Diabetes Care. 2016 Feb;39(2):250-7
Diabetes & Metabolism J 2025;49(6):1155-77
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GLP-1+8HZHEH + Z 7 28| vs. BT 44| 2l

Endocrinology and Metabolism 2025;40(2):258-267
2025 Cote = Eota] =AY

Case1 &2

- Sti1: 654 Ed, BMI 27.7 kg/m?
fasting c-peptide 2.1 ng/mL
metformin + sulfonylurea + SGLT2 inhibitor
> Weekly GLP-1 RA A EH

« 322: 72M od, BMI 21.4 kg/m?, S &7|7H>204
fasting c-peptide 0.65 ng/mL
metformin + sulfonylurea + DPP4 inhibitor
> Insulin &4
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Case 2 (continued)

72M o4, BMI 21.4 kg/m2, 58 7|2t>20E
fasting c-peptide 0.65 ng/mL

Started Basal insulin

+ Glimepiride 2mg BID > Switched to insulin glargine 10U (2F 0.2 U/kg)
+ Metformin 1000 mg BID

+ Gemigliptin 50mg QD

After starting insulin:

¢ Insulin glargine 10U - 22U

« HbA1c:8.1% = 37H& 7.4% > 67H& 7.5% > 971 & 82%

+ Fasting plasma glucose : 151 mg/dL = 37H& 122 = 67H& 101 > 97H& 109 mg/dL

.
- Ol @ A2t 88 = E:

5 J4E2Y Fapds Z|ci = 3t NEE
=758 NPH (F=2l a®) 1-4A1 2 5-8 Al 10-16 AlZH
()

Glargine-100 (2HFA®) 1-4A|2 37t Aol gls 24A1 7t
ine- Exee -90E O 37} 9 (FAAIZE +3A|7H & AlZt
T Glargine-300 (£H|2®) 60-90 137} 83 g*gl) +3AIZH B 32A|
&)
Degludec (E2f|A[HI®) 90& L 37t 93 (FAAIZE £6A|7H 42A|2H
& 7ts)

2025 CHehe i Hate| DETM
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Basal insulin

 The principal action of basal insulin is to restrain hepatic glucose production
and limit hyperglycemia overnight and between meals

* Glucotoxicity S§ 2E[HA B-cell 7| 50| F2HL= 2|=EH A= Lold el

= H| 7
A B
204 254 -
— [ Biphasic insulin [l Prandial insulin| [l Basal insulin
& 104 £ 0
B M 5
£ . ) i 2
& =
5 £ 15
2 £
= 2 104
] o
< E s
5 S s
s o 4
0
Glycated Fasting Plasma Postprandial Body Hypoglycemia
Hemoglobin Glucose Glucose Weight Grade 2 0r 3
Baseline value 8.5% 173 mg/fdl 227 mg/dl 8538 kg

N EnglJ Med. 2007 Oct 25;357(17):1716-30

Overbasalization

Overbasalization 2|4l 5t= AH%t-

g% 28 240| o 2 1f
. 3RHLS YOO HbAICH SE 0|
+ 313 H-714 = WL X}0| 2 50 mg/dL
- MYEIR| O XYY 2y
L 52 T BISY

A% ®Y THO| WR: GLP-1 RA 37t vs. 52 NS T 37} vs ET WA HY

Diabetes Care. 2025 Dec 8;49(Suppl 1):5183-5215
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-3

3

I

2025 i
Diabetes Res Clin Pract. 2019;154:101-115

Weight

ES (95% CI)

+ GLP-1 RA

: low (OR 0.64 [0.52, 0.78])

Author

Basal insulin+GLP-1 RA vs. Basal-plus/Basal-bolus insulin regimen
+ Body weight : markedly reduced (-3.59 kg [-4.47, -2.72])

* HbA1c reduction : comparable (-0.08% [-0.15, -0.00])

(1) 7IH
» Hypoglycemia risk

2026 M0}




(1) 7IMQl=2l+ GLP-1RAHE 9

 Free combination (Weekly GLP-1 RA + Basal insulin)
* Fixed ratio combination (IDeglLira / IGlarLixi)

Pros

+ Reduce injection burden

+ Weight reduction

* Relatively fewer Gl side effects
+ Similar hypoglycemia risk

Cons

+ Fixed-ratio constraint

e GLP-1 RA not at the full dose
* Need of initial titration

2023 Cigte i Eote| FzX|IH
Diabetes Res Clin Pract. 2020 Dec;170:108478

mealtime insulins

55 d4EY k=l | Zohza  K[HAZE
Lispro (ROF210®) 15& O|UH 30-902 oF 4A|ZH
Aspart (= 22| E®) 152 O|Uf 30-902 oF 44| 7t
REEE o ohTl © ate o olL o oF AA|7H
(ELBA) Glulisine (O§I| = 2}®) 15& O|Ly 30-902 ok 4A| 7
Faster Aspart (Z|OfAZ®) =t 1A1ZH Of 4A| 7t
Ultra rapid Lispro (X £2®) 5& 1A ZH ok 44| 7t

CH|1Z8 o
e Regular (RE2®) 30-60% 2-3AI2t 4-6A 7t

(H89)

2025 Cist

ra
ol‘l

by

[
s

2| DETM
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(3) Premixed insulins

B d4E9 k=l | E INE=NF
LOFEOYA 75/25@ 158 10-16A( 2
SOtz oA ® = -16A|Zt
- FOtEa9A 50/50 1582 537t 10-16A]
+ REBEN 6-10A| 2
° LEOA 70/300 158 ! 10-16A( 2t
L H 9 A 50/50@ 1582 10-16A[ZH
N =
L, RAE A 2| =4 (degludec/aspart)70/30® 158 24|27k
== (=]

FEEV|EE(ESRY) dalol Aanet FYIRB(SUY) anlol Aot 242f LIEHHCE

2025 CHo e

3t3| DETM

Case 2 (continued)

72M| 014, BMI 21.4 kg/m?, S8 7|7t>2014
fasting c-peptide 0.65 ng/mL

Insulin intensification

* Metformin 1000 mg BID
+ Gemigliptin 50mg QD

After intensifying to MDI
« HbATc:82% > 370 & ¥l 7.4%
+ Fasting plasma glucose : 109 mg/dL = 370 5| 102 mg/dL

* Insulin glargine 22U - Added bolus insulin (insulin glulisine) 3 times/day

2026 MEOHEH it Q| At
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Case 3

« 31/M

< 3ME H S TITHRUSL X=X S
« BMI 26.3 kg/m? (177 cm, 82 kg)

» Heavy alcoholics

o CF2(+) CH(+) MBS &2 (-5kg/Tmo)

* HbA1c 12.1%

* Fasting plasma glucose 295 mg/dL

* Creatinine 0.9 mg/DI|, eGFR >90 mL/min/1.73m?
« C-peptide : 29l Ot

Hypercatabolic state in diabetes

 Unlike isolated hyperglycemia,
hypercatabolic states in diabetes are
characterized by profound insulin
deficiency and reflect systemic

metabolic decompensation

-
Hyperventilation

Dehydration '—-—, Tissue hypoperfusion

Diabetes & Metabolism Journal 2025;49(6):1155-1177
Figure from Diabetes Ther (2010) 1(2):103-120.
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Prompt insulin use in hypercatabolic state

 Mild hypercatabolic features:
* May begin with basal insulin alone (10 units daily or 0.1-0.2 units/kg)

« More prominent hypercatabolic features or markedly elevated glucose levels:
* A basal-bolus regimen is recommended

+ Total daily insulin dose 0.4-0.5 units/kg (50% basal and 50% divided among prandial
doses before meals)

* In older adults (270 years) or those with reduced renal function, a conservative
initiation of 0.2-0.3 units/kg is advised

Diabetes & Metabolism Journal 2025;49(6):1155-1177

Oral hypoglycemic agents in hypercatabolic state

+ Recommendation 2-3-1. During insulin therapy in hypercatabolic state, the concomitant use of
OADs may be considered if there are no specific contraindications.

+ Recommendation 2-3-2. SGLT2 inhibitors should be avoided in hypercatabolic states due to
safety concerns, including the risk of euglycemic diabetic ketoacidosis. If SGLT2 inhibitors are
indicated for comorbid conditions, initiation may be cautiously considered only after the
hypercatabolic state has resolved and metabolic stability is confirmed.

RCTs and meta-analyses have demonstrated that SGLT2 inhibitors have
been associated with an approximately 2- to 3-fold increased risk of
DKA, particularly in insulin-deficient states, and may exacerbate volume
depletion through osmotic diuresis.

Diabetes & Metabolism Journal 2025;49(6):1155-1177

2026 MEOHEH it Q| At
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Case 3 (continued)

Started insulin + OADs
+ Started MDI (insulin degludec 14U + premeal insulin glulisine 4U thrice-daily)
* Metformin 500mg BID, Linagliptin 5mg QD

Follow-up (17H€ )

¢ Insulin degludec 12~14U + insulin glulisine 4U thrice-daily
* HbAT1c:12.1% > 9.8%

* Fasting plasma glucose : 295 - 130 mg/dL

» C-peptide : 2.05 ng/mL

Anti-GAD ab: negative

A=zl AN STE 10

| N Ly | -

L
gk
<
s
)

« Catabolic stateO| A Ql&2lS A& 2
* hypercatabolic symptoms have resolved and glycemic control is
maintained with declining insulin requirements.

* In this context, C-peptide measurement may be used as supportive
information for assessing B-cell function, though it should not be

considered a mandatory criterion.

Diabetes & Metabolism Journal 2025;49(6):1155-1177
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Case 3 (continued)

SERE

« MDI(12/4-4-4
* Metformin 500mg BID, Linagliptin 5mg QD
« Added empagliflozin 25 mg QD

=)

ot
of¥

- Basal insulin = discontinued

=

Follow-up 370 %)
* HbA1c:12.1% > 9.8% > 7.1%
* Fasting plasma glucose : 295 - 130 - 121 mg/dL

Case 4

. 48/M
« 108 ™ YhH FICH

« BMI 30.3 kg/m2 (177 cm, 95 kg)

o AP SITHAM Qs B 2 A ofH 2

o St 9FH|: MDI (Insulin glargine 24iu, Insulin lispro 8~10 iu), Metformin 1000mg BID,
Empagliflozin 25mg QD

* HbA1c 8.5%
* Fasting plasma glucose 142 mg/dL
+ C-peptide : 2.95 ng/mL

« HE A2 2X| -> Weekly semaglutide SC A|Z (0.25mg £ E| 43 ZtZHO 2 titration)
¢ 7|E0= Q& 28k RUE B2 2, GLP-1 RA A|ZH} &7 bolus insulin 5 Chet
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Case 4 (continued)

After semaglutide x 3 months

* 95 > 90 kg (-5kg from baseline)

* HbA1c 8.5% > 7.6%

+ Fasting plasma glucose 142 - 126 mg/dL
* Basal insulin : 24U -> 20U

After semaglutide x 6 months

* 95 > 90 > 84 kg (-9kg from baseline)

* HbA1c 8.5% > 7.6% > 6.4%

* Fasting plasma glucose 142 - 126 > 118 mg/dL
* Basal insulin : 24U > 20U - 12U - discontinued

De-intensification of glucose-lowering plans

+ Deintensification of glucose-lowering plans can be achieved by either lowering the dose or
discontinuing some medications, as long as individualized glycemic goals are maintained
- optimize safety, minimize polypharmacy, and target disease-specific benefits

un

+ Insulin deintensificationg 1 2{s}= 4&E:

+ Frequent hypoglycemia

» Change in glycemic goals (e.g., in response to development of comorbidities)

+ Improved glycemia after adding new agents, weight loss and/or optimization of lifestyle behaviors

+ "Insulin dosing should be reassessed upon addition or dose escalation of a GLP-1 RA or dual GIP
and GLP-1 RA."

+ Cognitive impairment/aging

Diabetes Care. 2025 Dec 8;49(Suppl 1):5183-5215
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Algorithm to simplify insulin plans in older individuals

Prandial insulin (short- or rapid-acting) users

If prandial insulin > 10 units/dose: If prandial insulin <10 units/dose:
» Decrease dose by 50% and add noninsulin agent » Discontinue prandial insulin immediately and add noninsuli
n agent(s)

Titrate prandial doses down as noninsulin agent doses are increase
d, with the aim to discontinue prandial insulin

| |
Add noninsulin agent(s):
* If eGFR 2 45 mL/min/1.73m2 start metformin 500 mg daily, increase dose every 2 weeks as tolerated
* If eGFR < 45 mL/min/1.73m?, already on metformin, or metformin not tolerated: proceed to second-line agent depending on comorbi
dities/complications

Use comorbidities (CKD, ASCVD, low body weight, dehydration risk) and drug characteristics to guide agent selection

» Every 2 weeks, adjust insulin dose and/or add glucose-lowering medications based on pre-lunch & pre-dinner glucose
» Goal: 90-150 mg/dL before meals (adjust per overall health & goals of care)

« If 50% of premeal values over 2 weeks are above goal — increase dose or add another agent

« If > 2 premeal values/week are < 90 mg/dL — decrease dose of medication

Diabetes Care 2026;49(Supplement_1):5277-5296

Algorithm to simplify insulin plans in older individuals

Individual on premixed insulin

Step 1. Convert to basal insulin only

Use 70% of the total premixed insulin dose as basal insulin, given in the morning only

Step 2. Titrate basal insulin based on fasting glucose over 1 week
» Fasting goal: 90-150 mg/dL (5.0-8.3 mmol/L)
« If 50% of fasting values over goal — increase by 22 units; if >2 values/week <80 mg/dL — decrease by 22 units

Step 3. Add noninsulin agent(s) to control daytime / postprandial glucose
+ If eGFR 2 45 mL/min/1.73m? start metformin 500 mg daily, titrate every 2 weeks
+ If eGFR < 45, already on metformin, or not tolerated — second-line agent guided by comorbidities (CKD, ASCVD, weight)

Why simplify premixed insulin? Premixed regimens carry the highest risk of hypoglycemia and require fixed meal timing/content. Converting to on
ce-daily basal + noninsulin agents reduces hypoglycemia and treatment burden, especially in older adults.

Diabetes Care 2026;49(Supplement_1):S277-5296
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Algorithm to simplify insulin plans in older individuals

Basal insulin (long- or intermediate-acting) user

Step 1. Change timing from bedtime to morning

Step 2. Titrate basal insulin dose based on fasting glucose over 1 week
» Fasting goal: 90-150 mg/dL (5.0-8.3 mmol/L) — may change goal based on overall health & goals of care
« Use simplified, FPG-driven adjustment rather than complex algorithms

If 50% of fasting values are over goal:
* Increase dose by = 2 units

If > 2 fasting values/week are < 80 mg/dL

(< 4.4 mmol/L):

¢ Decrease dose by = 2 units

Key principles for basal de-intensification

» Watch for overbasalization — high bedtime-to-morning differential (250 mg/dL), hypoglycemia, high variability
» Reduce dose 10-20% when switching basal formulations or in those at high hypoglycemia risk
« Maintain metformin / SGLT2i / GLP-1 RA where appropriate to allow insulin sparing

Diabetes Care 2026;49(Supplement_1):5277-5296

Switching from insulin to OADs

* Insulin > Pioglitazone + Glimepiride
* N = 98 (Germany)

« Eligibility criteria: HbA1c < 7.5%, stimulated C-
peptide >1.8 ng/mL

» Age 59 years old

+ BMI 33.8 kg/m?

» Duration of diabetes 5.6 years

- TDD 0.36 U/kg/day

* HbA1c 6.9%, FPG 117 mg/dL

+ Stimulated C-peptide 2.85 ng/mL

study completer I,

(n = 23)

Daily insulin therapy (U/kg) 031 £ 0.2 0.50 + 0.4
BMI (kg/m2) 339 + 5.1 341 59
HbATc (%) 6.79 + 0.74 7.13 £ 0.84

Glucose (mmol/Il) 6.4 + 15 69 + 1.5
C-peptide (pmol/l) 987 + 493 869 + 418

C-peptide (ng/mL) 2.96 2.63

Diabetes Obes Metab. 2009 May;11(5):464-71
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Switching from insulin to OADs

¢ Insulin + OADs > Pioglitazone + Glimepiride + Voglibose
* N = 36 (Japan)

* Eligibility criteria: fasting c-peptide >0.5 ng/mL

+ Age 67.8 years old

* Weight 60.8 kg, BMI 24.2 kg/m2

+ Duration of diabetes 15.7 years (insulin 6.1 years)
- TDD 27.6 U/day

» TDD 0.46 U/kg/day

+ HbA1c 6.8%, FPG 128 mg/dL,

FaSUNE PIAsMa L-PepTIoe (Ng/mL) I TF &1 % um

. Fasting C-peptide 1.97 ng/mL Urinary C-peptide excretion (ug/24  h) 495 + 280 438 + 199
Geriatr Gerontol Int. 2008 Dec;8(4):218-26

Switching from prandial insulin to GLP-1 RA

TRANSITION-T2D (Semaglutide)
MDI = MDI vs. Basal insulin+semaglutide
N = 60 (Asian only 1)

+ Age 68.6 years old

+ Weight 104.6 kg, BMI 35.3 kg/m2

« Duration of diabetes 18.5 years

+ TDD 64.5 U/day (Basal 34.5 U/day, Prandial 30 U/day)

+ TDD 0.6 U/kg/day (Basal 0.3 U/kg/day, Prandial 0.3 U/kg/day)
* HbA1c 6.8%

Diabetes Obes Metab. 2025 Feb;27(2):642-651
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Switching from prandial insulin to GLP-1 RA

TRANSITION-T2D

Changes in insulin doses

Total

(&) Absolute change

Percentage change

St f i’

Basal

8 Absolute change

Percentage chunge

Prandial

© Absolute change

Ferugune

Diabetes Obes Metab. 2025 Feb;27(2):642-651

Adding SGLTZ2i to insulin therapy

» Empagliflozin 10/25mg added to MDI (HbA1c 8.3%, TDD 92 U/day)
- insulin doses -9/-11 U/day compared to placebo at 52 weeks

Diabetes Care. 2014 Jul;37(7):1815-23 (EMPA-REG MDI trial)

+ Dapagliflozin 5/10mg added to insulin (HbA1c 8.5%, TDD 77 U/day)
- insulin doses —10.2/—11.2 U/day compared to placebo at 48 weeks

Diabetes Obes Metab. 2014 Feb;16(2):124-36
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Topics

Glycemic control

Magnitude of weight reduction

CV outcomes (MACE, HF)

DKD

MASLD
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2026 ADA Guideline: Holistic Approach

To avoid
therapeutic
HEALTHY LIFESTYLE BEHAVIORS ; DIABETES SELF-MANAGEMENT inertia, reassess
EDUCATION AND SUPPORT ; SOCIAL DETERMINANTS OF HEALTH and modify

Goal: Cardiovascular and Kidney Risk Reduction in

High-Risk Individuals with Type 2 Diabetes®

treatment
Goal: Achievement and Maintenance regularly
of Weight and Glycemic Goals (3-6 months)

* SGLT2i can be started with
€GFR220 mL/min/1.73m?

If A1C above target

« For patients on a GLP-1 RA, consider adding SGLT2
with proven CVD benefit of vice versa

or transplantation

€GFR<45 mL/min/1.73m?

of reducing CKD progression

+ Continued until initiation of dialysis

+ Glucose-lowering efficacy s reduced with

* Pioglitazone® GLP-1 RA# with proven CKD benefit

+Indicators of +HF +CKD . . N
t +!
| +ASCVD | | high CVD risk Current or prior GFR < 60mL/min per 1.73m2 OR Weight N and ; of
¥ v of HF albuminuria(ACR 2 3.0 mg/mmol [30 management glycemic goals
with me/gl). Repeat measurement
+ASCVD/indicators of high CVD risk* m is ﬂ%‘“’"f"m SKD Metformin or other agent(including
combination therapy) that provides
cpirat b  irait with SGLT2it +CKD (on maximally tolerated adequate EFFICACY to achieve and maintain
with proven proven with proven HF dose of ACEi or ARB) glycemic treatment goals
CVD benefit CVD benefit benefit Very High: . ) )
) ( in this population SGLT2i# with primary evidence Semaglutide, Prioritize avoidance of hypoglycemia

on SGLT2i, consider incorpo

I ALC above goal, for individuals

a GLP-1 RA or vice versa

rating

tirzepatide in high-risk individuals

High: Efficacy for Glucose lowering
Dulaglutide
liraglutide Very High:
Dulaglutide (high dose), semaglutide,

tirzepatide, Insulin
Combination Oral, combination
Injectable(GLP-1 RA/Insulin)

Intermediate

GLP-1RA(not

listed above),
SGLT2i High:

GLP-1 RA(not listed above), metformin,
pioglitazone, SGLT2i, sulfonylurea

Neutral:

If additional cardiovascular and kidney risk reduction, management of other
metabolic comorbidities, and/or glycemic lowering is needed

I +Mitigating risk of MASLD or MASH

Agents with potential benefit in MASLD or MASH
GLP-1RA, dual GIP and GLP-1 RA, pioglitazone or combination of GLP-1 RA with pioglitazone
Use insulin in the setting of decompensated cirrhosis

Diabetes Care. 2026;49(Supplement_1):5183-5215.

4i Intermediate

above goal or si

Refer to DSMES to support self-efficacy in achievement of
treatment goals

« Consider technology (e.g., diagnostic or personal CGM) to
identify therapeutic gaps and tailor therapy

+ Identify and address SDOH that impact achievement of

treatment goals

2026 ADA Guideline: Holistic Approach

HEALTHY LIFESTYLE BEHAVIORS ; DIABETES SELF-MANAGEMENT
EDUCATION AND SUPPORT ; SOCIAL DETERMINANTS OF HEALTH

Goal: Cardiovascular and Kidney Risk Reductionin

High-Risk Individuals with Type 2 Diabetes”

+ASCVD' +Indicators of +HF +CKD
high CVD risk Current or prior eGFR < 60mL/min per 1.73m2 OR
v * of HF albuminuria(ACR 2 3.0 mg/mmol [30
with mg/gl). Repeat measurement

+ASCVD/indicators of high CVD risk® HFrEF or HFpEF is required to confirm CKD

* SGLT2i can be started with
eGFR220 mL/min/1.73m?

J
If A1C above target

* For patients on a GLP-1 RA, consider adding SGLT2

or transplantation

€GFR<45 mL/min/1.73m?

GLP-1RA* ) \ SGLT2it with ) SGLT2it +CKD (on maximally tolerated
with proven proven with proven HF dose of ACEi or ARB)
CVD benefit CVD benefit benefit — )
) l in this population SGLT2i# with primary evidence

of reducing CKD progression

+ Continued until initiation of dialysis

+ Glucose-lowering efficacy isreduced with

with proven CVD benefit of vice versa —_—
« Pioglitazone GLP-1RA# with proven CKD benefit

a GLP-1RA or vice versa

v
If additional cardiovascular and kidney risk reduction, management of other
metabolic comorbidities, and/or glycemic lowering is needed

If A1C above goal, for individuals
on SGLT2i, consider incorporating

| +Mitigating risk of MASLD or MASH

Agents with potential benefit in MASLD or MASH
GLP-1 RA, dual GIP and GLP-1 RA, pioglitazone or combination of GLP-1 RA with pioglitazone
Use insulin in the setting of decompensated cirrhosis

Diabetes Care. 2026;49(Supplement_1):5183-5215.

CV outcomes (MACE, HF)

DKD

MASLD
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2026 ADA Guideline:

Holistic Approach

HEALTHY LIFESTYLE BEHAVIORS ; DIABETES SELF-MANAGEMENT
EDUCATION AND SUPPORT ; SOCIAL DETERMINANTS OF HEALTH

Glycemic control

Magnitude of weight reduction

Diabetes Care. 2026;49(Supplement_1):5183-5215.

Goal: Achievement and Maintenance
of Weight and Glycemic Goals
+Weight hi and mai of
management glycemic goals

Metformin or other agent(including

Eﬁc’_cy combination therapy) that provides
for weight adequate EFFICACY to achieve and maintain

loss

glycemic treatment goals

Prioritize avoidance of hypoglycemia
in high-risk individuals

Semaglutide,

tirzepatide

High: Efficacy for Glucose lowering
Dulaglutide

liraglutide

Very High:
Dulaglutide (high dose), semaglutide,

tirzepatide, Insulin
Combination Oral, combination
Injectable(GLP-1 RA/Insulin)

Intermediate

GLP-1RA(not

listed above),
SGLT2i

High:
GLP-1 RA(not listed above), metformin,
Neutral: Mol .
! pioglitazone, SGLT2i, sulfonylurea
Metformin, DPP-
4i Intermediate

J

DPP-4i

v

If A1C is above goal or significant hypoglycemia or

hyperglycemia or barriers to care are identified

« Refer to DSMES to support self-efficacy in achievement of
treatment goals
« Consider technology (e.g., diagnostic or personal CGM) to
identify therapeutic gaps and tailor therapy
+ Identify and address SDOH that impact achievement of
treatment goals

Glycaemic Management

Metformin or other agent (including
combination therapy)

|

Efficacy for Lowering Glucose:

Dulaglutide (high dose), semag
lutide, tirzepatide, insulin

GLP-1 RA (not listed above), SG
LT2i, metformin, pioglitazone,
SU

Very high

Diabetes Care. 2026;49(Supplement_1):5183-S215.

Glycaemic and Weight Management Guide Treatment Selection

Weight Management

Efficacy for Weight Loss:
Very high Semaglutide, tirzepatide

Dulaglutide, liraglutide

Intermediate

2026 B0 ity 0| A4}

79



Semaglutide 1.0 mg

Semaglutide
PK profiles of GLP-1RA
Amino acid
substitution Agent Elimination half-life Toax
eemee 13 Exenatide BID? 2.4 hours 2 hours
= % i
80 8 ‘g Lixisenatide OD? 3 hours 1-3.5 hours
S
M@@wgw ‘6 Liraglutide OD* 13 hours 8-12 hours
S
[N
@16 % 00 Dulaglutide OW* 4.7 days 48 hours
c
%0000 000
E Oral semaglutide OD? ~7 days 1 hour
Amino acid substitution =
Semaglutide OW8 ~7 days 1-3 days
Exenatide OW?10 ~14 days 6-7 weeks

Modifications provide strong binding to albumin
and protection against degradation,
extending half-life to ~1 week®™

J Clin Pharmacol 2015;55:497-504

Semaglutide 1.0 mg for Glycemic Control (HbAlc)

ADD-ON VS/ADD-ON TO
MONOTHERAPY VS OADs VS OTHER GLP-1RAs TO SGLT-2i BASAL INSULIN
Comparator:  Placebo® Sitagliptin? Canagliflozin® Exenatide ER* Dulaglutide® Liraglutide® Placebo’ IGlar8 Placebo® Insulin Aspart'®
Background: N/A MET+TZD MET 1-2 OADs MET 1-3 OADs SGLT-2i METSU Basal insulin+ Basal insulin+MET
MET/TZD/SU MET+SU+SGLT-2i +*MET+SU MET 52
Treatment dur. (w): 30 56 52 56 40 30 30 30 30 8.56
Baseline HbA,  (%): 8.1 8.1 83 83 8.2 8.2 8.0 8.2 8.4
0.0

N -0.5
£
5E
28
Ex
& F -1.0
]
@I
s
=}

-1.5

-2.0

SUSTAIN 1 SUSTAIN 2 SUSTAIN 8 SUSTAIN 3 SUSTAIN 7 SUSTAIN 10 SUSTAIN 9 SUSTAIN 4 SUSTAIN 5 SUSTAIN 11
B Semaglutide 0.5 mg B Semaglutide 1.0 mg M Placebo W Sitagliptin 100 mg W Canagliflozin 300 mg Insulin Aspart
Exenatide ER 2.0 mg M Dulaglutide 0.75 mg B Dulaglutide 1.5 mg W Liraglutide 1.2 mg B |Glar

. Ahmann Al et al. Diabetes Care 2018;41:258-66;
;8. Aroda VR et al. Lancet Diabetes Endocrinol 2017;5:355-66;

1. Sorli C et al. Lancet Diabetes Endocrinol 2017;5: Ahrén B et al. Lancet Diabetes Endocrinol 2017;5:341-54; 3. Lingvay | et al. Lancet Diabetes Endocrinol 2019;7:834
5. Pratley RE et al. Lancet Diabetes Endocrinol 201 -86; 6. Capehorn MS et al. Diabetes Metab 2020;46:100-9; 7. Zinman B et al. Lancet Diabetes Endocrinol 2019;7:356
9. Rodbard HW et al. J Clin Endocrinol Metab 2018;103:2291-301
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Semaglutide 1.0 mg vs. Dulaglutide 1.5 mg (SUSTAIN 7)

Overall mean at baseline: 8.2%
85

0.0 -
8.0

-0.5 A
7.5

HbA1c (%)

7.0

-1.5 A

Change from baseline (%)
P

6.5

ETD: -0.40*
[-0.55;-0.25]
=20 - ETD: —0.41*

6.0 T T T T T 1 [-0.57;-0.25)

Time since randomisation (week)

—#— Semaglutide 0.5 mg —®— Dulaglutide 0.75 mg —®— Semaglutide 1.0 mg —#®— Dulaglutide 1.5 mg

Lancet Diabetes Endocrinol 2018;6:275-86

Semaglutide 1.0 mg vs. 2.0 mg (SUSTAIN FORTE)

Lancet Diabetes Endocrinol. 2021;9(9):563-574.
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Tirzepatide for Glycemic Control

* Tirzepatide is a single molecule designed to activate the GIP and GLP-1 receptors?3?

Structure Based on the native GIP sequence’?

. Activity on the GIP receptor is similar to native GIP
Receptor act|V|ty hormone, whereas activity of Tirzepatide on the GLP-1
receptor is lower compared to native GLP-1 hormone?

F

Cell Membrane

Mean Approximately 5 days, enabling
half-life once-weekly dosing®

. No dose adjustment of Tirzepatide is recommended
Dose adjustment for patients with renal

or hepatic impairment?

L— GLP-1 Receptor

Mol Metab. 2018;18:3-14.

Action of Tirzepatide

Central Nervous System
[ J

Tirzepatide mechanism?>
e 0

Central Nervous System Central Nervous System Liver

GIP vs GLP-1 Receptor Agonism?

GIP Receptor Agonism GLP-1 Receptor Agonism * | Appetite? « | Liver fat content?
«  Food Intake + M Nausea « | Food intake2
* | Nausea

+ 1 Body Weight *  Body Weight

Pancreas Stomach
Pancreas * Improves B-cell glucose « |, Gastric Emptying®
3
GIP Receptor Agonism GLP-1 Receptor Agonism sensitivity
« Minsulin « A Insulin * 1 Insulin secretion®

. i 3
« 1 Glucagon « J Glucagon ° ° J Glucagon secretion
subcutaneousWhite (L
Adipose Tissue e : e o
[ J

Subcutaneous
whie Adpse + 1 Insulin Sensitviy’
N N Tissue
+ 1 Insulin Sensitivity ~ * - Gastric Emptying
® GLP-1 Receptor Agonism ® Tirzepatide Action
® Gp Receptor Agonism (Dual GLP-1 and GIP Receptor Agonism)

Samms R, et al. Trends Endocrinol Metab. 2020;31(6):410-421. 2. Heise T, et al. Oral presentation at: ADA 2022. Abstract 338-OR. 3. Heise T, et al. Lancet Diabetes Endocrinol.
2022;10(6):418-429. 4. Gastaldelli A, et al. Lancet Diabetes Endocrinol. 2022;10(6):393-406. 5. Samms R, et al. Trends Endocrinol Metab. 2020;31(6):410-421.
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Tirzepatide 5, 10,

8.5 —

15 mg vs. Semaglutide 1.0 mg (SURPASS-2)

Overall mean baseline HbA1c = 8.28%

- Tirzepatide 5 mg

N Engl J Med. 2021;385(6):503-515.

— 69.4
8.0 — — 63.9
75 — — 585 T
o
>
g 70 — — 53.0 E
s
3
ke B E
2 s o 642% Vs &
—% 6.19% 3
6.0 — — 42. =
—> 5.91% a1
5.82%
55 —
— 36.6
N N
0.0 T T T T T T T T 0.0
0 4 8 12 16 20 24 40

Weeks
—¥—Tirzepatide 10 mg —®— Tirzepatide 15 mg -O- Semaglutide 1 mg

Tirzepatide 5, 10,

Change in HbA1c from baseline(%)

15 mg vs. Semaglutide 1.0 mg (SURPASS-2)

-2.37

-2.46
I |

ETD -0.60 (-0.73, -0.47), p<0.001 |

ETD -0.51 (-0.64, -0.38), p<0.001

@ Tirzepatide 5 mg

N Engl J Med. 2021;385(6):503-515.

ETD -0.23 (-0.36, -010), p<0.001

@ Tirzepatide 10 mg @ Tirzepatide 15 mg @ Semaglutide 1 mg
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Tirzepatide 10, 15 mg vs. Semaglutide 2.4 mg (HbA1c)

SURMOUNT-2
(HbA1c 8.0%)

Tirze 10, 15 mg

STEP2
(HbA1c 8.1%)

Diabetes Obes Metab. 2025;27:4709-4719.

Tirzepatide 5, 10, 15 mg vs. Semaglutide 2.0 mg (HbA1c)

Diabetes Obes Metab. 2022;24:1861-1868.
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Tirzepatide 5, 10, 15 mg vs. Semaglutide 2.0 mg (HbA1c)

Treatment MD (95% CI)

Tirzepatide 15 mg = -21.61 (-23.26, -19.97)
Tirzepatide 10 mg o -20.19 (-21.89, -18.48)
Semaglutide 2.0 mg — -17.74 (-22.03, -13.45)
Tirzepatide 5 mg -~ -17.60 (-19.36, -15.84)
Semaglutide 1.0 mg = -15.25 (-16.73, -13.77)
Semaglutide 0.5 mg -12.00 (-13.74, -10.26)

Prandial insulin —- -9.65 (-12.51, -6.79)

Basal insulin - -7.86 (=10.03, —5.69)

GLP-1RA - -7.81(-9.81, -5.82)
|

-30 -20 -10 0 10 20 30
Favours treatment Favours placebo

Diabetologia (2024) 67:1206-1222

Semaglutide 1.0 mg (Body Weight)

1. Sorli C et al. Lancet Diabetes Endocrinol 2017;5:251-60; 2. Ahrén B et al. Lancet Diabetes Endocrinol 2017;5:341-54; 3. Lingvay | et al. Lancet Diabetes Endocrinol 2019;7:834-44; 4. Ahmann Al et al. Diabetes Care 2018;41:258-66;
5. Pratley RE et al. Lancet Diabetes Endocrinol 2018;6:275-86; 6. Capehorn MS et al. Diabetes Metab 2020;46:100~9; 7. Zinman B et al. Lancet Diabetes Endocrinol 2019;7:356-67; 8. Aroda VR et al. Lancet Diabetes Endocrinol 2017;5:355-66;
9. Rodbard HW et al. J Clin Endocrinol Metab 2018;103:2291-301

ADD-ON VS/ADD-ON TO
MONOTHERAPY VS OADs VS OTHER GLP-1RAs TO SGLT-2i BASAL INSULIN
Comparator:  Placebo® Sitagliptin? Canagliflozin® Exenatide ER* Dulaglutide® Liraglutide® Placebo’ IGlar® Placebo® Insulin Aspart®
Background: N/A MET£TZD MET 1-2 OADs MET 1-3 OADs SGLT-2i METSU Basal insulintMET  Basal insulintMET
MET/TZD/SU MET+SUSGLT-2i *MET+SU 30 52
Treatment dur. (w): 30 56 b2 56 40 30 30 30 91.7 87.86
Baseline BW (kg): 91.9 89.5 90.2 95.8 95.2 96.9 91.7 935
4.0 1
2.8
3.0 4
20 1 12
EES
K 0.0
o
22 0
§ =
23 20
55 30
2 40 4
v N X
-5.0 4 -4.1
‘
-6.0 4
- 58 *
-70 4 76;1 + * 65 A 64
« N
SUSTAIN 1 SUSTAIN 2 SUSTAIN 8 SUSTAIN 3 SUSTAIN 7 SUSTAIN 10 SUSTAIN 9 SUSTAIN 4 SUSTAIN 5 SUSTAIN 11
B Semaglutide 0.5 mg B Semaglutide 1.0 mg M Placebo M Ssitagliptin 100 mg B Canagliflozin 300 mg Insulin Aspart
Exenatide ER 2.0 mg W Dulaglutide 0.75 mg W Dulaglutide 1.5 mg W Liraglutide 1.2 mg B (Glar
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Semaglutide 1.0 mg vs. Dulaglutide 1.5 mg (SUSTAIN 7)

Overall mean at baseline: 95.2 kg

Semaglutide Dulaglutide Semaglutide Dulaglutide

96 1 0.5mg 0.75 mg 1.0mg 1.5mg
0 1
94 A g” ]
g . ey
£ : —— N
292 1 —— T €31
(%] o)
2 £ -4 -
> S
© =
o) =
@ 90 A £ ETD [95% CI]:
S 6 - —2.26* [-3.02;-1.51]
ey
(@]
-7 4
68 T T T T T ! ETD [95% Cl]:
0 4 8 12 16 28 40 8 —3.55% [-4.32,-2.78]

Time since randomisation (weeks)

-=-Semaglutide 0.5 mg  —=-Dulaglutide 0.75 mg  -=Semaglutide 1.0 mg  -=-Dulaglutide 1.5 mg

Lancet Diabetes Endocrinol 2018;6:275-86

Tirzepatide 5, 10, 15 mg vs. Semaglutide 1.0 mg (SURPASS-2)

-12.4

Change in body weight from baseline (kg)

ETD -6.2 (7.1, -5.3), p<0.001

ETD -4.1 (-5.0, -3.2), p<0.001

ETD-1.7 (-2.6, -0.7), p<0.001

@ Tirzepatide 5 mg @ Tirzepatide 10 mg @ Tirzepatide 15 mg @ Semaglutide 1 mg

N Engl J Med. 2021;385(6):503-515.
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Tirzepatide 10, 15 mg vs. Semaglutide 2.4 mg (Body Weight)

SURMOUNT-2 (BW 100.7 kg)

Tirze 10, 15 mg

STEP2 (BW 100.2 kg)

o -r o - -2 - - v ' &

-2
Treatment Difference (MD [95% CI])

Diabetes Obes Metab. 2025;27:4709-4719.

Tirzepatide 5, 10, 15 mg vs. Semaglutide 2.0 mg (Body Weight)

Diabetes Obes Metab. 2022;24:1861-1868.
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Tirzepatide 5, 10, 15 mg vs. Semaglutide 2.0 mg (Body Weight)

Diabetologia (2024) 67:1206-1222

Tirzepatide MTD (10, 15 mg) vs. Semaglutide (1.7, 2.4 mg)
(Body Weight) in non-DM Populations

SURMOUNT-5

N EnglJ Med 2025;393:26-36
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Tirzepatide MTD (10, 15 mg) vs. Semaglutide (1.7, 2.4 mg)
(Body Weight) in non-DM Populations

OVERALL ADVERSE EVENTS AND SAFETY MOST COMMON ADVERSE EVENTS
5% IN EITHER GROUP)*

Variable Tirzepatide Semaglutide Total
(N=374) (N=376) (N=750) m Gastrointestinal adverse events were the most commonly
number of participants (percent) reported in both treatment groups.
Adverse events that occurred Tirzepatide Semaglutide Total
@ or worsened during the 287 (76.7%) 297 (79.0%) 584 (77.9%) Event (N=374) (N=376) (N=750)
treatment period n (%) n (%) n (%)
A Serious adverse events 18 (4.8%) 13 (3.5%) 31 (4.1%) l% A 163(43.0%) 167 44:4%) 330 (44.0%)
i L
Adverse events
@ leading to death 0 o o
101 (27.0%) 107 (28.5%)
ﬁ Constipation 208 (27.7%)
Discontinuation from [——— | cm——
a the trial because of 6 (1.6%) 6 (1.6%) 12 (1.6%)
adverse events
: 88 (23.5%) 88 (23.4%)
7= Discontinuation of the trial % Diarrhea N P 176 (23.5%)
(@], treatment because of 23 (6.1%) 30 (8.0%) 53 (7.1%)
=4 adverse events
Discontinuation of the trial {%‘ Vomiting 561(15.0%) 80(21.3%) 136 (18.1%)
treatment because of 10 (2.7%) 21 (5.6%) 31(4.1%) | I (e —

gastrointestinal adverse events

N Engl J Med 2025;393:26-36

Tirzepatide 5, 10, 15 mg vs. Semaglutide 2.4 mg (Body Weight)
in non-DM Populations

Mean Difference in % Weight Loss OR for Discontinuation due d/t A.E

Cureus 17(8): e90335.
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Tirzepatide 5 (7.5?), 10, 15 mg vs. Semaglutide 2.4 mg (Body Weight)
in non-DM Populations

Mean erence in % W

Obesity (Silver Spring). 2026 Apr 5.

2026 ADA Guideline: Holistic Approach

HEALTHY LIFESTYLE BEHAVIORS ; DIABETES SELF-MANAGEMENT
EDUCATION AND SUPPORT ; SOCIAL DETERMINANTS OF HEALTH

Goal: Cardiovascular and Kidney Risk Reductionin

High-Risk Individuals with Type 2 Diabetes”

ASCVD' +Indicators of +HF +CKD
+ high CVD risk Current or prior eGFR < 60mL/min per 1.73m2 OR
v * of HF albuminuria(ACR 2 3.0 mg/mmol [30
with mg/gl). Repeat measurement
+ASCVD/indicators of high CVD risk® HFrEF or HFpEF is required to confirm CKD CV t ( MACE H F)
v 2 outcomes ’
v | \ SGLT2it with SGLT2i# +CKD (on maximally tolerated
with proven proven with proven HF dose of ACEi or ARB)
CVD benefit ( CVD benefit benefit
. in this population SGLT2i# with primary evidence

of reducing CKD progression

* SGLT2i can be started with
eGFR220 mL/min/1.73m?

* Continued until initiation of dialysis
or transplantation

« Glucose-lowering efficacy is reduced with
eGFR<45 mL/min/1.73m?

If A1C above target

* For patients on a GLP-1 RA, consider adding SGLT2
with proven CVD benefit of vice versa —
* Pioglitazone” GLP-1 RA# with proven CKD benefit

DKD

If A1C above goal, for individuals
on SGLT2i, consider incorporating

a GLP-1RA or vice versa MASLD

If additional cardiovascular and kidney risk reduction, management of other
and/or glycel

I +Mitigating risk of MASLD or MASH

Agents with potential benefit in MASLD or MASH
GLP-1 RA, dual GIP and GLP-1 RA, pioglitazone or combination of GLP-1 RA with pioglitazone
Use insulin in the setting of decompensated cirrhosis

Diabetes Care. 2026;49(Supplement_1):5183-5215.
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GLP-1 RAs with a Proven CV Benefit in T2D

Effect of GLP-1 Therapy on MACE

With diabetes

Lancet Diabetes Endocrinol. 20205;13:15-28.

SUSTAIN-6 (Semaglutide 1.0 mg QW in T2D)

Composite Primary MACE Outcome?

9] P<0.001 for noninferiority .
T 80 8 P=0.02 for superiority
& 7
;E; 70 6
o 60 5 Semaglutide
£ 50 4
s 3
@ 40 2
A
- T 1 1 1 Ll Ll T L] 1 1 ) T 1 1
0 8 16 24 32 40 48 56 64 72 80 88 96 104 109
Weeks since Randomization
No. at Risk
Placebo 1649 1616 1586 1567 1534 1508 1479
Semaglutide 1648 1619 1601 1584 1568 1543 1524

Randomized,
placebo-controlled trial

= Patients with T2D and

lHau cowaviialicu

CVD, CKD, or both
Primary outcome

= 26% reduction in
MACE hazard

2026 MEOHEH it Q| At

91



Anti-atherosclerotic Effects of GLP-1 RAs

: Improved endothelial function b Vascular smooth o
Direct e it SCU
effects G B e ‘ & x:am::ration ‘ i Ia-gﬂmulation
¥ ICAM-1VVCAM-1 ¥ Proliferation

u — 1

Independent = - —— _———= = -
Plaque

of: . i . o 9

= T2D i

= Baseline body : : Endothelium
weight ] -

= Body wight S Q .— Monocytes
change n y - ¥

Smooth

Indirect
< Blood Pressure ¥ Weight v HbA,.

Can J Diabetes 2020;44:93-102

Comparison between GLP-1 RA and GLP-1/GIP Dual RA

Cho YK, Jung CH. J Lipid Atheroscler 2023;12(3):213-222

2026 MEOHHEH T

o
=
rie
10
re
4>
oy
]

92



SURPASS-CVOT

Phase 3, 54-Month, CV Outcomes Trial in Adults 2 40 Years With T2D and Established ASCVD?

HbA1c_: 27% and < 10.5% at screening
BMI: 2 25 kg/m?

Dulaglutide 1.5 mg QW

frasible Alvmma Adana ananladiam)

Screening

15mg (G | duration of
=)

study follow-up:
4 years

o

W
=
3
Q

~Z = U 4 8 12 10 20 24 VISIts continue every

3 months

Weeks ; ;
Randor?nisation Primary Endpoint

{anAd nf traatmant\

N Engl J Med 2025;393:2409-2420

SURPASS-CVOT

T mruugiuiiun 1 iy

HR, 0.92 (95.3% CI, 0.83-1.01) o Tirzepatide MTD

P = .003 (non inferiority, 1-sided)
P = .086 (superiority, 2-sided)
No. of events: Dula 862 vs. TZP 801 -~

N Engl J Med 2025;393:2409-2420
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SURPASS-CVOT

HR, 0.84 (95% CI: 0.75, 0.94)

No. of events: Dula 669 vs TZP 566

15 Dulaglutide 1.5 mg

Tirzepatide significantly - '
reduced all-cause mortality by - Tirzepatide MTD

# 16% compared to dulaglutide

idence (%)

N Engl J Med 2025;393:2409-2420

SURPASS-CVOT (vs. Placebo)

Diabetes Care 2026;49(00):1-8
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Diabetes Care 2026;49(00):1-8

SURPASS-CVOT (vs. Placebo)

2.0
— Semaglutide
Sitagliptin

Cumulative incidence (%)
o
1

HR 0.82, 95% CI 0.74 to 0.91

2.0

Tirzepatide vs. Dulaglutide or Semaglutide in T2D

— Tirzepatide
Dulaglutide

1.0

0.5

4

7
/’ HR 0.87, 95% CI1 0.75 to 1.01

Cumulative incidence (%)
€ P ;
1 1

Cumulative incidence (%)

0 T T T
0 3 6 9
Follow-up (months)
Mo. at risk
Semaglutide 79,501
Sitagliptin 79,501

58,742
60,066

35,342
36,808

24,354
24,276

Nat Med. 2026 Jan;32(1):342-352.

17,802
16.822

o] T T T o]

— Tirzepatide
— Semaglutide

HR 1.06, 95% Cl 0.95t0 1.18

12 0 3 6 9 12 0

Follow-up (months)

No. at risk No. at risk
Tirzepatide 39,152

Dulaglutide 39,152

27,630
27,922

17,574
15,286

11,890
B.B32

81239
4,764

Tirzepatide B6,191
Semaglutide 86,191

3 6 9
Follow-up (months)

59,937
61.933

36,612
34,701

23,320
18,793

12

14,014
10.248
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Tirzepatide vs. Dulaglutide or Semaglutide in T2D

HR (95% CI)

Nat Med. 2026 Jan;32(1):342-352.

Tirzepatide vs. Dulaglutide or Semaglutide in T2D & CVD

Comparative Effectiveness of Tirzepatide Versus Dulaglutide or Semaglutide on Major Cardiovascular Events in

Type 2 Diabetes and Cardiovascular Disease: Insights From Two Targ ial Emulati

Commercially insured U.S. - r \ ( ) \ - 9,233 pairs of adults
adults initiating tirzepatide 2|  Application of Fiopansity scote —>| with T2D and CVD initiating
or dulaglutide SURPASS matching one to one tirzepatide or dulaglutide
< Aac score matching -
Commercially insured U.S, | cvo;;"?'b""y on 125 (" 25,266 pairs of adults with
adults initiating tirzepatidi > £na ) covariates > T2D and CVD initiating
or semaglutide k L tirzepatide or semaglutide

Diabetes Care 2026;49(5):1-10 nonfatal myocardial infarction,,nonfatal stroke, and all-cause death
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Tirzepatide vs. Dulaglutide or Semaglutide in T2D & CVD

Nonfatal siroke o8 (4.8) THi42)
All-causd mortality 210(98) 179 (9.5

—
028 0.8

—
Fanvors tirzepatice i

Diabetes Care 2026;49(5):1-10

Metabolic Benefit vs Cardiovascular Outcome Discordance

* The discordance between greater metabolic effects (HbAlc -0.8%, weight -7%) and
limited additional cardiovascular benefit remains difficult to explain.

* Cardiovascular effects of GLP-1RA appear to show a “saturation effect”, suggesting
that adding GIP agonism may yield only marginal additional vascular benefit.

* The field may be approaching a “ceiling effect” in cardiovascular risk reduction,
with residual risk driven by non-modifiable or non-metabolic mechanisms.

* Given shifting mortality patterns (less CV, more non-CV causes), all-cause
mortality may become a more relevant endpoint in diabetes management.
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2026 ADA Guideline: Holistic Approach

Diabetes Care. 2026;49(Supplement_1):5183-5215.

-

SGLTZit with proven
HF benefit in current
or pricr symptom s
of HFrEF or HFpEF

SGLT?Z2i andfor either
dual GIP/GLP-1 RA
or GLP-1 RA with
proven benefit in
symptomatic HFpEF
and obesity

Semaglutide 2.4 mg and Tirzepatide 15 mg in HFpEF (T2DM)

STEP-HF DM

H

n| T v v T ——
004 812 W E % “ L1 s
Wiseke rince Randomization

Mo, ef Participants
Semaghtice 30 N0F 2T I 02 WF ;@1 I 310
Placeba WEMOMEIT MM HMI M m m 306

N Engl J Med 2024;390:1394-1407

SUMMIT (T2DM subgroup)

N EnglJ Med 2025;392:427-437
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FDA Efficacy Endpoints for Phase Ill Trials : Liver Histologic Improvement

US FDA. Draft Guidance. Noncirrhotic MASH With Liver Fibrosis. December 2018.

Semaglutide 2.4 mg QW for MASH (ESSENCE Trial, Phase 3)

* biopsy-defined MASH and fibrosis stage 2 or 3
e T2DM (52 %)

N EnglJ Med 2025;392:2089-2099
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Tirzepatide for MASH (SYNERGY-NASH, Phase 2)

* biopsy-confirmed MASH and stage F2 or F3
« T2DM (44 %)

B Decrease of =1 Fibrosis Stage and No Worsening of MASH

N Engl J Med 2024;391:299-310.

Indications for GLP-1 RA Use in MASLD

Indications for GLP-1 Receptor Agonist Use in MASLD

Overweight: M

BMI>27 with 2
obesity-related )
conditions ,
W
= ~ FO: None
n F1: Centrilobular pericellular
Obesity (BMI>30) > 0 | F2: Centrilobular and periportal
7] |_ F3: Bridging
o F4: Cirrhosis (compensated)
o
m
T
Type 2 Diabetes

Clinical Gastroenterology and Hepatology 2024;22:1565-1574
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2026 ADA Guideline for MASLD Treatment

T — -
Y (E Obesity D
. 5 P ph herapy | pharn
. @ Avobb Only

Diabetes Care. 2026;49(Supplement_1):5183-5215.

Glycemic control
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Magnitude of weight reduction
Semaglutide 2.0 mg= Tirzepatide 5 mg in DM
Semaglutide 2.4 mg = Tirzepatide 5~7.5 mg in non-DM

CV outcomes (MACE, HF)
MACE: Semaglutide 1.0 mg & Tirzepatide 15 mg (MTD)
HF: Semaglutide 2.4 mg & Tirzepatide 15 mg

2026 B0 ity 0| A4} 102



DKD
Semaglutide 1.0 mg

MASLD
Semaglutide 2.4 mg & Tirzepatide 5, 10, 15 mg
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YA GLP-17|4t X|=o| Sixjef ojay:
SOl Z7{RE| QA K AT LR

GLP-1 7|t St X| 22| g X 8-
B4} X| X9l AL 22|

MOt 2 Ltk B9

GLP-1 £8H| X2X|(GLP-1 receptor agonist, GLP-1 RA)= 7St Y7ot et MSAZ
QUE HIYO 2 M2 Tt X2 I2CIUC| HolE o[ QUCt X|20f= Maataist ol IV 3 By
SR Q] o2 7HM 27t UBE[HAM G XZE Hol MYt U AR #2[o| S o2
Xt2{0f 25t UCH J2{Lt AREO| SCHEO| M2t @2t 2218, HEAS A, HAE X &8 T AUAS
e, FAUHY X, Qb o)/ dH e S Chfot ofrAd of 40| Lk 2h4 EESH F7151L UL,

= F2A0M= GLP-1 RAQ| 2 214X OIS “gelotl, &M TIZEoIM A5 "o &= g
O|#+Z0l| LSt 2| M 2HE HESIIIA} STt U 272 SA-Et 9| HiE X| 2| 7S A E W HH A
XS ot 2E 22 A7 A0t LAY H ks SHOI| teh £ 70| =2tR1of HEtE AT,

ojof HHES 98 570l Thgt QAN N A TEXIZ(real-world data)S HESKD, T4 w4
X

ot QSO =2H0| £[0]2 HIHY ol thet 2HE MAFst, 22 7H0|E2IQI0IM 2HA P
S 71T 2AOAS] GLP-1 RA AFES A A5t U=A| =2lot}, HAHY SHoM=
Q27 X AHHALIO] CieE QHH/d HO|EE AESHL, H|RTAISE & FMHY 26t H w5t
GLP-1 RAQ| MBM =N F¥S ALt OX|Lo 2 YYIES Ty, HIFUAHG Y
M1 S (non-arteritic anterior ischemic optic neuropathy, NAION) § %2 F581 Q=
QHILA OFH/d O|HE Z| 4 Yo7t Zutet elH| 2| St

GLP-1 RA2| LHE22| O 32 0| 750t1l HED| H2| 7H50HH, 7K 9| 27 = T2 e
0] ol H|w X Qtelet 4 A= A0S HOF 0 N 2 Fol= A4 27E HE 22 GLP-1RA
Ot 2els & Ul ofeidtL, 2Rt 7RIS QI =S U2fot XHo| X| 2 H2kS £EO=H ==

ZAtBICH

Mo 10 ox
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GLP-1 RAs: Maximizing Benefits by Managing Risks

= DOSAGE APPROVED WHO CAN OTHER
2leie s FORM FOR TAKE IT? BENEFITS
[ ]
: HEART,
genzﬁiﬂ;g WEEKLY f DlABETES w KIDNEYS,
TS WEIGHT LOSS
[ ]
Rybelsus 1 o TYPE2 IHI WEIGHT
(SEMAGLUTIDE) DAILY DIABETES LSS
ADULTS
[ ]
Wegovy WEIGHT el w
NIA
(SEMAGLUTIDE) WEEKLY Loss g |
KIDS + ADULTS
L ]
Trulicity 1 TYPE2 o & HEART,
DIABETES Lag | KIDNEYS,
(DULAGLUTIDE) WEEKLY WEIGHT LOSS
KIDS + ADULTS
[
Mounjaro T TYPE2 w WEIGHT
(TIRZEPATIDE) WEEKLY DIABETES L0sS
ADULTS
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What Are We Really Concerned About?

Thyroid —— 7a)

& Brain
Thyroid cancer "

Depression, Suicidal ideation

Tl

o @

Lung 4,— ; —— Eye

Aspiration pneumenia y e Pifnopaliy HAIOH

] ( 2 ND @
Gallbladder —— Stomach
& Biliary tract Nausea, Vomiting
GB stone, Cholecystitis, Cholangitis 8"

® I e

e o

e

Pancreas
Intestine Pancreatitis, Pancreatic cancer
lleus, Intestinal abstruction . .
L s ]

@ & :

Muscle

Sarcopenia (insufficient evidence)

Diabetes & Metabolism Journal 2025;49(4):525-541

The Adverse Event Profile Is Predominantly Gastrointestinal

30 a0 0 10 ] 30 0 50

20
Parcentage Parcentage

Diagnostics (Basel). 2024 Dec 16;14(24):2829
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Gastrointestinal effects of GLP-1 receptor agonists

The Lancet Gastroenterology & Hepatology, Volume 9, Issue 10, October 2024, Pages 957-964

Does Delayed Emptying Lead to Obstruction?

WHO database Clinical Practice Research Datalink(CPRD)

2
- = GLP-1 salogues.
e OPP i bikars

e SGLT-2 inhibitors
e GLP-1 Angonists

EY %_‘
o
o 2 4 5 8

= N T = Duration of follow-up in years

08 A 2000 201 22 N3 204 2015 2006 2017

Rieporting Odds Ratios
o

Cumulative incidence of intestinal obstruction

a

[HR] 3.48, 95% [Cl] 1.79-6.79
[HR] 4.52, 95% [Cl] 3.87-5.28

Therapie 2020;75:641-7.
Clin Pharmacol Ther 2022;111:272-82.
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Large Registry Data Did Not Confirm an Increased
Obstruction Risk

Nationwide data in Sweden, Denmark, and Norway

-

te incidence (%)

Years since start of treatment

Clinical Gastroenterology and Hepatology 2024;22:1226-1237

GLP-1 RA Use Was Not Associated With lleus or
Intestinal Obstruction in IBD

21 6838 1766 341 849 0.66 (0.43-1.01)  0.57 (0.36-0.88)
Sub-analyses
No prior ileus or intestinal obstruction 15 6476 1110 323269 0.70 (0.42-1.17)  0.58 (0.34-0.97)
Diabetes status
Diabetes” 12 2719 92 12 385 0.61(0.33-1.13)  0.59(0.32-1.10)
No diabetes 9 4119 1674 329 463 0.48 (0.25-0.93)  0.48 (0.25-0.93)
Type of IBD
Ulcerative colitis 8 4727 839 227 621 0.51(0.25-1.02)  0.42 (0.21-0.86)
Crohn’s disease 13 2111 927 114 228 0.84 (0.49-1.46)  0.74{0.42-1.30)
Infi fory Bowel Di Volume 31, Issue 7, July 2025, Pages 1961-1965

2026 MEOHEH it Q| At

109



60| =X}

670 2 ™ F2E semaglutide F 05, Wegovy 2.4 mg weekly
Rosuvastatin 10 mg qd

BMI 33.2 kg/m? - 28.7 kg/m?
NS 8 kg HEt

Residual Gastric Contents May Persist Despite Fasting

Variable Semaglutide  Control RR (95% CI) P value
N=10 N=10

Stomach contents in supine position after overnight fast, aftotal N (%) solids  7/10 (70%) 1/10 (10%)  3.50 (1.26 o 9.65) 0.02
Stomach contents in lateral position after overnight fast. n/total N (%) solids ~ 9/10 (90%) 1/10 (10%)  7.36 (1.13 10 47.7)  0.005

Stomach contents in supine position clear ingestion and 2-hour fast 0.02
Liquids, nftotal N (%) 2/10 (20%) 1710 (10%)
Solids. nitotal N (%) 5710 (50%) 0/10 (0%)

Stomach contents in lateral position clear ingestion and 2-hour fast 0.06
Liquids, nftotal N (%) 2/10 (20%) 3/10 (30%)
Solids, nftotal N (%) 6/10 (60%) 1/10 (10%)

Can J Anaesth. 2023 Aug;70(8):1300-1306.
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NEWS

June 29,2023

American Society of Anesthesiologists Consensus-Based Guidance
on Preoperative Management of Patients (Adults and Children) on
Glucagon-Like Peptide-1 (GLP-1) Receptor Agonists

“For patients on daily dosing consider holding GLP-1 agonists on the day of the procedure/surgery. For
patients on weekly dosing consider holding GLP-1 agonists a week prior to the procedure/surgery. This
suggestion is irrespective of the indication (type 2 diabetes mellitus or weight loss), dose, or the type
of procedure/surgery. If the patient has no Gl symptoms, but the GLP-1 agonists were not held as

advised, proceed with ‘full stomach’ precautions...”

Clinical Risk Factors Linked to Residual Gastric Contents

Variables Increased residual gastric content Unadjusted PR (95% CI) P-value
Total (n = 404) No (n= 377) Yes (n = 27)
Age (years)! 50.8 (39-64) 51.3 (40-64) 45.0 (33.5-59.5) 0.97 (0.95-1.00) 0.053
Sex” 0.464
Female 48.5 (196) 48.0 (181) 55.6 (15) 1.00
Male 51.5 (208} 52.0 (196) 44.4 (12) 0.75 (0.35-1.61}) 0.464
BMI' O\g.m_z) 26.2 (22.98-28.73) 26.1 (23-28.7) 27.0 (25.1-32.8) 1.03 (0.96-1.10) 0.974
Fasting duration for clear liquids® (hours) 9.3 (5-12.81) 9.2 (4.95-12.8) 10.8 (7.79-12.5) 1.06 (0.99-1.14) 0.084
Fasting duratien for solids' (hours) 14.5 (12.19-28.73) 14.0 (12.3-16.3) 13.9(11.8-14.4) 0.95 (0.85-1.07) 0.457
ASA-PS classification®
! 19.3 (78) 19.6 (74) 14.8 (4) 1.00
I 71.0 (287) 70.8 (267) 74.1 (20) 1.35 (0.46-3.97) 0.575
m 9.7 (39) 9.5 (36) 11.1(3) 1.50 (0.33-6.70) 0.595
Hypertension® 26.6 (103) 26.1 (98) 18.5(5) 0.66 (0.25-1.74) 0.405
Diabetes Mellitus® 9.4 (38) 9.5 (36) 7.4 (2) 0.77 (0.18-3.25) 0.722
Psychiatrie illness® 29.2(118) 28.1 (106) 44.4 (12) 1.93 (0.90-4.14) 0.087
Treated hypothyroidism?® 18.3 (74) 18.3 (69) 18.5(5) 1.01 (0.38-2.67) 0.978
])ys].ipide‘l‘nin3 22.3 (90) 22.8 (86) 14.8 (4) 0.60 (0.20-1.75) 0.356
Semaglutide use® 8.1 (33) 6.6 (25) 29.6 (8) 4.73 (2.07-10.81) <0.001
Proton-pump inhibitors® 13.5 (55) 13.1 (49) 22.22 (6) 1.5 (0.54-4.14) 0.42
Previous fundoplicature for GERD? 6.9 (28) 6.6 (25) 11.1(3) 1.67 (0.50-5.57) 0.397
Previous other gastric surgeries® 11.4 (46) 10.6 (40) 22.2 (6) 2.22 (0.89-5.50) 0.084
Colonoscopy ecombined with upper endoscopy” 55.0 (222) 56.8 (214) 29.6(8) 0.13 (0.15-0.78) 0.011
Digestive symptoms=" 6.4 (26) 4.8 (18) 29.6 (8) 6.12 (2.67-13.98) <0.001
Semaglutide versus Digestive symptoms>*~ <0.001
No Semaglutide use and no digestive symptoms 87.6 (354) 95.8 (339) 4.2 (15) 1.00
Semaglutide use and digestive symptoms 2.2(9) 55.6 (5) 44.4 (4) 10.49 (3.48-31.60) <0.001
Semaglutide use and no digestive symptoms 5.9 (24) 83.3 (20) 16.7 (4) 3.93 (1.30-11.85) 0.014
No Semaglutide use and digestive symptoms 4.2(17) 76.5 (13) 23.5(4) 5.55 (1.84-16.73) 0.002

J Clin Anesth. 2023 Aug:87:111091.
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No data to support stopping
GLP-1 agonists prior to elective
endoscopy

As patient safety will always be paramount, and in the absence of actionable

data, we encourage our members to exercise best practices when performing

FAASLD »aga D wseonan

An Individualized Approach to Managing GLP-1 RA Users Prior to Endoscopy
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Clinical Gastroenterology and Hepatology, Volume 22, Issue 4, April 2024

2026 MEOHEH it Q| At

112



G 4o} k1 oo >
0x — oporQ

'_
i
—

pEw

NWN > =
re e >y 4y

i ok on oy 0x

N
do
oo
o > ol
A
Rl
"I_O
rlo

,_

By

in 2
o

H
K
N

= r >
do0m py
— e

jn}
k-

o
n

= >
2oz ool
op 1o

H

o

X

3

(¢

>
>
rir oy

F>|rl'l
0% 2
o
Il
o

i

2

Of

Tl

>

0%r

rlo
>

4 >

g
An

(s
o O
N e
=M
[N 1

iga
e
o

o e el
3 00
™o

>
—'.:'_—-||-8 El
10
Rall]

>
Ip ot
raro
Ao

Xt
i)
mjot
ro
4o
oo
mjo
A
o
rr
o
0

o= ? HizgS XHAZE =

r

=

1]
fo
of
Il
&

El
gl
m
rr
ox
o

QU ot A

SO M= GLP-1RA X|& 7t

= (rapid sequence induction)E 1Y

A

olo
=]

SORD, Volume 20, Issue 12, December 2024

Hepatobiliary disease

Gallbladder Events Were More Frequent With Liraglutide (LEADER)

Diabetes Care 2019;42(10):1912-1920

Time since randomization (months)

1259 — Liraglut
Liraglutide 1257 — Liraglutide
— Placebo
£ HR 3.19; 95% Cl 1.17, 8.70; = — Plizho
ggg — Liraglutide R B £ 1.004 HR1.30;05% c10.86, 1.96: £

- B Placebo § P = p=0.215 !

£ 57e] HR160;95% C11.23,2.00; & 075 S

T 2504 P<0.001 J-f/ § S 075 .

3 = 5 =

z 2.25 £ = Ve

- S 0.50 £ s

¢ 2004 o = 0.50

2 s - : -

2 1 = 2

2 125 & 025 I 5 025

i et}
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0.25 0 Ei"tmeﬁnce“rindjr‘:sizaagn (n?jnlh:)z 8 12 18 24 30 3§ 42
0.00 ¥= Time since randomization (months)

0 6 12 18 24 30 36 42 .
Time since randamization {months) 1.25 9 — Liraglutide 1.25 7 — Liraglutide
Placebo Placebo
® 100{ HR 1.54;95% C10.99, 2.39, ¥ 1004 HR1.56;95% c10.83, 2.91;
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GLP-1 RAs May Increase the Risk of Biliary Disease
Compared With SGLT2 Inhibitors

(A nationwide cohort study in Taiwan)

Hazard ratios (95% confidence

interval)
On-treatment Intention-to-
approach treat approach

Composite biliary-related  1.20(0.93-1.56) 1.27 (1.05-1.53)
diseases

Individual biliary-related diseases

Acute cholecystitis or 1.22 (0.92-1.62) 1.29 (1.04-1.58)
cholecystectomy

Choledocholithiasis 1.20 (0.69-2.07) 1.74 (1.23-2.46)
Acute cholangitis 1.14 (0.82-2.42) 1.31(0.89-1.94)

Pharmacotherapy. 2022 Jun;42(6):483-494

Factors Associated With Gallbladder and Biliary Disease Risk

- . P e - : IR —
o Female (n=36,781) 1.23 (0.86-1.76) e Forale (1536,781) 1.32 (1.01-1.72) —
Male (n=41,309) 1.15 (0.80-1.66) He—i Male (n=41,309) 1.25 (0.96-1.63) e
Overweight or obesity Do (=42.900) 1.27 (0.97-1.66) Lo No(nr2.000) 1.35 (1.11-1.64) —
Yes (n=5,016) 0.57 (0.20-1.62) et ¥65,(=5,019) 0.55 (0.25-1.18) H¥ T
History of biliary-related diseases N (1=75,672) 1.17 (0.87-1.58) - L) 1.30 (1.05-1.60) i
Yes (n=2,460) 1.34 (0.81-2.22) o Yos (1=2,480) 110 (0.72-1.69) e
GLP-1RAs Liraglutide (n=58,661) 1.33 (1.00-1.77) - Liraglutide (n=58,861) 1.32 (1.07-1.62) R
Dulaglutide (n=41414) 0.99 (0.59-1.65) i Dulaglutide (n=41,414) 1.15 (0.79-1.68) e
Follow-up duration Nte 120 days (=r8.253). 1.50/(0.82:1.75) ey 110120 days (n=/5,250) " 115,(0,81-1.63) e
>120 days (n=50,003) 1.19 (0.83-1.69) o |- >120 days (n=69,159) 1.34 (1.07-1.67) e
—_—
narmiul narmu harmful  harmful

Pharmacotherapy. 2022 Jun;42(6):483-494
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Factors and Risks of Gallbladder or Biliary Diseases in
76 RCTs of GLP-1 RA Drug Use
No. of No. of 7'{&‘“099"&1” Pvalue for
Factor tient trials Relative risks (95%CI) 1*% Pvalue interaction®
Treatment
Dose®
High 61062 54 1.56(1.36-1.78) 0 .89
Low 16052 33 0.99 (0.74-1.33) 0 .67 o
Duration, wk
<26 13401 24 0.79(0.48-1.31) 0 97
>26 90417 53 1.40(1.26-1.56) 0 .64 4
Indication®
Weight loss 11282 13 2.29(1.64-3.18) 0 .85
T2D/other 92080 63 1.27(1.14-1.43) 0 .94 0
Baselina BMI?
High 25275 3 1.49(1.20-1.84) 0 .50
Low 77530 42 1.33(1.18-1.50) 0 .89 =
Type of control
Placebo 80281 45 1.41(1.26-1.58) 0 .83
Active comparator 25433 36 1.03(0.74-1.44) 0 93 At
JAMA Intern Med. 2022 May 1;182(5):513-519.

Impaired Gallbladder Motility and Bile Stasis by GLP-1 RAs

,,uﬂ\"ﬂﬂmn%’

\!

Ther Adv Endocrinol Metab. 2025 Dec 23
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BMI 33.5 kg/m?

HbA1c 8.7%

140/88 mmHg

ALT 68 U/L, AST 52 U/L
UACR 185 mg/g

eGFR 64 mL/min/1.73m?

Metformin 1000 mg BID, Dapagliflozin 10mg QD
ZZ 19U HE 8kg 7t
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Past Medical History
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Pancreatitis

Diabetes Care

LETTERS: OBSERVATIONS | FEBRUARY 01 2006
Exenatide (Exendin-4)-Induced Pancreatitis: A case report @

Paul . Denker, MD, FACE: Paul E_Dimarco_MD

M) Gheck for updates

Address comespondence to Dr Paul 5. Denker, MD, FACE, Largo HCA Diabetes Center, 1300 South Fort Harrison, Cleanwater, Florida
33756. E-mail: psdenker@pol net

Diabetes Care 2006:29(2):471

hittps:/doi.org/10.2337/diacare. 29.02.06.dc05-2043

PubMed: 16443920

rancreass

D |

wiug LanuiLauus LYLie [PV UuLS tauy Yo LuIILUL Ulugs Fovaius va LunuLn uluge
Exenatide 971 1433 10.68 2R Aors
Sitagliptin 131 308 6.74 2501078

Diabetes Care 2006;29:471.
Gastroenterology 2011;141:150-6.
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Meta-Analysis Shows No Increased Pancreatic Risk
01 10 10.0 1000 N trials MH-OR, 95% CI 1]
Overall *. 25 0.93 [0.65; 1.34] 0.71
i
Aibighide :| e ] 4 .01 [1.06; 28.61] 0.040
1
Dulagiutide i 4 0.60 [0.10;: 3571 057
i
Exenatide b.id. ._{_.—| 4 2.30 [0.46; 1152] 0.3
i
Exenatide OW , | 2 1.03 [0.11;9.39] 098
Liraghutidh — iy B 0.87 [0.51;151] 083
aglutide -.'
Semagluside P S 1 075 [0.31:178] 051
1
Lixisenatide '_._E_' b 0.72 [0.32; 1.66] 0.45
Favours Favours
GLP-1RA comparators
Diabetes Obes Metab. 2017 Sep;19(9):1233-1241.

Current Recommendations for Patients With Prior Pancreatitis
St
=X

etes

Acute pancreatitis has been reported, but causality has not been established.
Do not initiate if at high risk for pancreatitis and discontinue if pancreatitis is suspected.

| £ GLp-
HHe o KKIS ABote A B

Standards of Care in Diabetes, 2026
Ciet et H3ts| R XA, 2025
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Psychiatric disease

T Alcahol intake
T Alcohol reward
TAUD or SUD

| lteum
Trip -

| T Depression

= = T Anxiety

{i
Neurotransmitter

synthesis,
neurochemical

_| Stomach
1 Ghrelin o@

Microbiota
T Proteobacteria
TBacteroidetes

Mechanisms of Mental Health Risks After Bariatric Surgery

Gut-Brain Hormonal Shifts

Loss of Food as a Coping Mechanism
Nutrient Malabsorption and Deficiencies
Gut Microbiome Changes

-> mood disorder, suicidal risk

Nature Reviews Endocrinology volume 17, pages549-559 (2021)

Current Evidence Does Not Support an Increased Risk of
Suicidality

GLP-1RA, No. Placebo, No.
Person- Person- Favors i Fawors

Source Events years Events years Risk ratio (95% CI) GLP-1RA : placebo Weight, %
Buse etal, ¥ 2011 0 79 1 71 0.30(0.01-7.25) - 3.07
Ahrén et al 42 2014 1 602 0 202 1.01(0.04-24.69) | 3.05
Reusch et al #2 2014 0 450 [i] 453 1.01(0.02-50.62) 103
Wysham et al, &% 2014 1 837 1 141 0.17 (0.01-2.68) = 407
Pfeffer et al, 5 2015 2 5645 0 5645 5.00 (0.24-104.17) = 338
Davies et al, *8 2015 0 779 0 228 0.29 (0.01-14.76) > 2.03
Marso et a5 2016 5 17739 7 17754 0.86(0.29-2.55) —- 26.19
Mathieu et al,>7 2016 2 1047 1 346 0.66 (0.06-7.27) 5.42
Holman et al,>* 2017 4 17662 4 17751  1.00(0.25-4.02) 16.21
Hernandez et al,53 2018 3 7548 3 7544 1.00 (0.20-4.95) —— 12.16
Gerstein etal,>2 2019 2 9886 2 9898 1.00(0.14-7.11) — 2.10
Zinman et al, 70 2019 0 546 1 184 0.11(0.00-2.76) = 3.05
Pozzilli et al,*1 2020 0 50 1 17 0.12 (0.01-2.76) = 313
Garvey et al 5! 2020 0 210 0 209 1.00 (0.02-49.932) 2.03
von Herrath et al,5 2021 1 239 0 80 1.01(0.04-24.61) 2 3.06
Frias et al,50 2022 1 328 0 110 1.01 (0.04-24.67) e 3.05

Overall

Heterogeneity: 12=0.00;: I2=0%; H2=1.00
Test of B=Bj; (15)=6.42; P=97

Test of 8=0; z=-0.96; P=.34

JAMA Psychiatry 2025;82;(9):888-895.

0.76 (0.44-1.33)

0.01 0.1 1 10 100
Risk ratio (95% CI)
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No Increased Risk of Suicidality With GLP-1 RAs

Table 2. Summary Estimates for Subgroup and Sensitivity Analyses
of Studies Comparing Glucagon-Like Peptide 1Receptor Agonists
(GLP-1RAs) and Placebo Comparators

Comparison Risk ratio (95% CI)
All studies comparing GLP-1 RAs and placebo 0.76(0.48-1.21)
Participants with diabetes 0.76(0.44-1.33)
Participants without diabetes 0.77 (0.34-1.75)
Hf;tu[y of suicidality or depression as exclusion 0.76 (0.46-1.26)
criterion

C-5SRS included 0.81 (0.60-1.10)
Albiglutide 0.72 (0.21-2.48)
Dulaglutide 0.54 (0.10-2.85)
Efpeglenatide 1.01(0.04-24.7)
Exenatide 0.84 (0.25-2.81)
Liraglutide 0.87 (0.40-1.86)
Lixisenatide 5.00(0.24-104.1)
Semaglutide 0.55 (0.20-1.45)

Abbreviation: C-55RS. Columbia Suicide Severity Rating Scale.
JAMA Psychiatry 2025;82;(9):888-895.

ip2Y U.S. FOOD & DRUG

ADMINISTRATION

Update on FDA’s ongoing evaluation of reports of
suicidal thoughts or actions in patients taking a
certain type of medicines approved for type 2
diabetes and obesity

Preliminary evaluation does not suggest a causal link

2026 B0 ity 0| A4} 119
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Biological Pathways Linking GLP-1 RAs to Mental Health

GLP-1 Receptor Activation

Neurcinflammation

4 TNF-a, IL-6
Restores immune balance

\ / \ /

’ Functional Connectivity,

T BDONF, Synaptic Plasticity 4 Dopamine Tone (VTA-NAc)
Hippocampal Neurogenesis Reversal of Anhedonia

Neurotrophic Effects l Reward Circuitry

Gut-Brain Axis
Microbiota Shift (1Bacteroidetes)
‘Vagal Signaling, Gut Peptides

\ /

Appetite Regulation
Hypothalamus, Amygdala
A Ghrelin, T PYY

|

Clinical Outcomes
+& Depression, Anxiety, Anhedonia
4 Cognitive Function, Motivation

Salience,
Visuospatial Networks

52M| At

158 S R

BMI 32.8 kg/m?

Metformin 1000 mg QD, Empagliflozin 25 mg QD + Basal insulin 28 iu
ZZ 19t HS 8 kg S

HbA1c 9.4%

Eye disease history
Moderate non-proliferative diabetic retinopathy
3 laser treatment

ST FHEE g0 A T
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Eye disease

Expanded composite outcomej: 199 (12.1)
All-cause death, nonfatal myocardial 122 (7.4)
infarction, or nenfatal stroke
Death
From any cause 62 (3.8)
From cardiovascular cause 44 (2.7)
Nonfatal myocardial infarction 47 (2.9)
Nonfatal stroke 27 (1.6)
Hospitalization for unstable angina 22 (1.3)
pectoris
Revascularization 83 (5.0
Hospitalization for heart failure 59 (3.6)
Retinopathy complications§ 50 (3.0)

6.17
3.66

1.82
1.29
1.40
0.80
0.65

2.50
1.76
1.49

264 (16.0)
158 (9.6)

60 (3.6)
46 (2.8)
64 (3.9)
44 (2.7)
27 (L6)
126 (7.6)
54 (3.3)
29 (L8)

836
4.81

1.76
135
1.92
131
0.80

3.85
1.61
0.86

074 (0.62-0.89)
077 (0.61-0.97)

1.05 (0.74-1.50)
0.98 (0.65-1.48)
0.74 (0.51-1.08)
0.61 (0.38-0.99)
0.82 (0.47-1.44)

0.65 (0.50-0.86)
111 (0.77-1.61)
1.76 (1.11-2.78)

0.002
0.03

0.79
0.92
0.12
0.04
0.49

0.003
0.57
0.02

Diabetic Retinopathy Complications Occur Mainly

in High-Risk Patients

Patients with EAC-confirmed events

of DR complications in-trial

Semaglutide

(N=50)
Age (years), Mean (SD) 63.0 (5.6)
Sex
Male, N (%) 34 (68.0)
Female, N (%) 16 (32.0)
I{)Siiaj?etes duration (years), Mean 17.08 (9.15)
HbAy, (%), Mean (SD) 9.18 (1.95)
Insulin treatment, N (%) 38 (76.0)
Basal insulins, N (%) 14 (28.0)
Premix insulins, N (%) 24 (48.0)
History of DR, N (%)
Yes 42 (84.0)

Diabetes Obes Metab. 2018 Apr;20(4):889-897.

61.8 (7.0)

17 (58.6)
12 (41.4)
18.29 (6.89)
9,71 (1.83)
22 (75.9)
12 (41.4)

10 (34.5)

24 (82.8)

Overall trial population

Semaglutide
(N=1648)
64.7 (7.2) 64.6 (7.5)
1013 (61.5) 989 (60.0)
635 {38.5) 660 (40.0)
14.17 (8.20) 13.60 (8.02)
8.70 (1.45) 8.70 (1.47)
956 (58.0) 957 (58.0)
515 (31.3) 426 (25.8)
441 (26.8) 592 (42.0)
510 (30.9) 459 (27.8)

2026 MEOHEH it Q| At
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Baseline Retinopathy Is the Dominant Risk Factor

baseline DR (-) baseline DR (+)

19 Placebo Semaglutide Placebo Semaglutide

44 44 ‘
2 . 2 4
1| T I ke el

<0.5 05-15 >15 <0.5 05-15 >15 <0.5 0515 >1.5 <0.5 05-15 >15

Incidence rate of first
events per 100 PYR
@
@

HbA1e reduction at Week 16 HbA1c reduction at Week 16

Diabetes Obes Metab. 2018 Apr;20(4):889-897.

Awaiting Evidence From the FOCUS Trial

A Research Study to Look at How Semaglutide Compared to Placebo Affects Diabetic Eye Disease
in People With Type 2 Diabetes (FOCUS)
ClinicalTrials.gov ID @ NCT03811561

Sponsor @ Novo Nordisk A/S

Information provided by @ Novo Nordisk A/S (Responsible Party)
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Nonarteritic anterior ischemic optic neuropathy (NAION)

JAMA Ophthalmology | Original Investigation

Risk of Nonarteritic Anterior Ischemic Optic Neuropathy
in Patients Prescribed Semaglutide

Jimena Tatiana Hathaway, MD, MPH; Madbura P. Shah, BS; David B. Hathaway, MD; Seyedeh Maryam Zekavat, MD, PhiD;
Drenushe Krasnigi, BA; John W. Gittinger Ir, MD; Dean Cestari, MD; Robert Mallery, MD; Bardia Abbasi. MD:
Marc Bouffard, MD; Bart K. Chwalisz, MD; Tais Estrela, MD; Joseph F. Rizzo I, MD

Ischemic Optic Neuropathy

Normal optic nerve f
\ =

Normal blood flow

Damaged optic nerve

i
2
:

Impaired blood flow

JAMA Ophthalmol 2024;142;(8):732-739.

Semaglutide Was Associated With a Modest Increase
in NAION Risk

|E| Type 2 diabetes | B | Overweight or obesity

Non-GLP-1 RA antidiabetes medications Non-GLP-1 RA antiobesity medications
Semaglutide Semaglutide

1tk L L il 1 | i 100 bl L1l N N (O 11|

— s S |
90 - | 904
804 w 801
* HR, 4.28; 95% C1, 1.62-11.29; P <001 3 HR, 7.64; 95% Cl, 2.21-26.36; P <.001
Z 704 : ' Z 704
= F o = 1 wodllal 101y
2 0] “‘i—'—u_u_l_._.|_‘ £ o oy
o 504 L S 504 = i
5 a6 | 2 P -
5 4 ) (I E ol X
F 30 % Z 304 ;
= 321 \ 3 g
@20 ) A A0 4
10 06 12 18 4 30 36 10 06 12 18 24 30 36
] T T v T T v 0 T T - T T 3
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Time, mo Time, mo

Male sex : HR, 2.88; 95% Cl, 1.03-8.03; P=.04

JAMA Ophthalmol 2024;142;(8):732-739.
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Risk ratio Risk ratio Risk

Study or Subgroup Events Total Events Total Weight [V, Random, 95% CI IV, Random, 95% CI A B (
Husain 2019 0 1591 1 1892 19.5% 0.331001,818] —— o1
Kellerer 2022 1 B74 ] BG4 19.6% 297 [0.12,7270] D —
Lingvay 2019 1 394 0 394 196%  3.00[0.12,7342] —
Marso 2016 2 1648 o 1649 21.7% 5.00[0.24, 104.13] —t
Zinman 2019 1 546 (1] 184 196%  1.01[0.04, 24.80]
Total (Wald.) 5053 4683 100.0% 1.76 [0.43 , 7.25] .
85% prediction interval [0.43 , 7.25] —_—
Total events: 5 A
Test for overall effect: £ = 0.78 (P = 0.43) .01 01 10
Test for subgroup differances: Not applicable Favors semaglutide Favors nonsemaglulide
Heterogeneity: Tau? (REMLs, 95% CI) = 0.00 [0.00 , 7.13]; Chi* = 1.82, df =4 (P = 0.77); P = 0%
Hazard ratio Hazard ratio R
Study or Subgroup log[HR] SE Weight IV, Random, 95% Cl IV, Random, 95% C1 ABC
¥ Cal 2025 0.364843 0313818 206% 1.44[0.78 , 2 B6]
« Chou 2024 (Diabetes and weight loss}  0.173953 0.216151 26.4% 1.19[0.78 , 1.82]
v Chou 2024 (Diabetes only) 041211 038648 17.0% 1.51[0.71, 3.22]
% Grauslund 2024 0,783902 D.130118 0.0% 2.19[1.54,3.12]
¥ Hathaway 2024 (Diabetes) 1453953 0495513 12.7% 4.28 [1.62 , 11.30] [ —_—
X Hsu 2025 0.797507 0.246465 0.0% 2.22[1.37, 3.60)
¥ Simonsen 2025 1.033184 0286131 23.3% 2.81[1.67 ,4.73] -
Total (Wald.) 100.0% 1.85[1.20, 2.85] &
95% prediction interval [0.80, 4.31]
Test for overall effect: Z = 2.80 (P = 0.005) 061 07 1 T 100
Tast for d : Not Favors la Favors ne la
Heterogeneity: Tau? (REMLs, 95% Cl) = 0.14 [0.00 , 2.22]; Chi* = 10.12, df = 4 (P = 0.04); |* = 50%
Ophthalmology, 2026; 133, 589-598
Semaglutide Other Risk ratio Risk ratio Risk 1
Study or Subgroup  Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABC
Lincoff 2023 2 8803 1 8801 61.5% 2.00[0.18,22.05] o
Wilding 2021 2 1306 0 655 38.5% 251[0.12,52.20] —_—
Total 10109 9456 100.0% 2.18[0.33, 14.34]
Total events: 4 1
Test for overall effect: Z = 0.81 (P = 0.42) 0.01 04 4 10 100
Test for subgroup differences: Not applicable Favors semaglutide Favors nonsemaglutide

Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.91); I*= 0%

Risk factors:
* Crowded optic disc (disc-at-risk)
* Older age
e Obesity

* Hypertension
* Dyslipidemia

Ophthalmology, 2026; 133, 589-598
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Summary and Conclusion

1. Most adverse events are gastrointestinal and manageable
- Y, FE, AL 71 2

=y Q_Lrét S PR A LA
H C

feL, 22 U2 F12 ME21FH 3T AR

'

rir

o
- Al&/+% © GLP-1RAS YEXo= FTHg Ue

2. Current evidence with concerns regarding biliary disease, pancreatitis, or suicidality
. BN QB EIS ofn B0} Jhs Y

- HEY o St 2AH 7S
. READ AE 57t 27 85

4. Eye disease

. UAYS e Tz TQIHT, W2 BYTTA 9
- NAIONZ EZ2X|BHAZH S2¢ AH 231t XISH0 Bot 2o

5. Individualized risk assessment is more important than routine treatment avoidance

Thank you for your attention
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02 GLP-1 7|8t X| =z 2| SixH 2} O]2h:
session [E=RIIISRIPVESE- NP EToc o

2t 2FH| RCICIE

XHM[CH Sty -H
5 TETNRE LI,
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£2 H|2H ety N2 HRACIYL WY X FH N HE A O WA 0|50kD UL HE
AUBL a0 0185 KA} ofLiz SUHE M HEE oK B ?_l (2, 5-10% 2 52
o

CHAME O|55, 156% Ol AF2 7| £&2| o|S= 720t 1Mt Q3 A4Xe| 211 25
HAZE SURMOUNT-5 A7L0f|A tirzepatides 2F 20%, semoglutlde F 14%2| MZF
HJOoH, XMt AHEL 15-30% FHol| =t AZA|2TC 2 A0 2HSH=

7|cHet & AA| =AU,

©
=12
[s]

fob ON to
i IHIO mjo

Ak

= FoM = ol2{et XtM|CH 2FX|of| CHeE YHOEZ, T HEO|M CfF o= TSkl =
Q-3 HEto| = 3 2 2(gastro—entero-pancreatic peptide hormones) 7|8t 2K E2 5
7tX| Vg BHIE FAHCE CHECE (1) HY FH JHME GLP-1/amylin 2&H|Q] 17H 8
2352l CagriSemaS A7{sIH, REDEFINE T2 10| A 7ot Z& aatE 2Ol ZAnet sy
THALXE GLP-1/amylin O|F 22 1|2l zenagamtidedl| CHEHA = ATHBICE (2) FALEE-22 27

S0 A= H|BEO|E H GLP-1 &84 22Xl orforglipron2 CHECE, AlAL-&2 H|3H o] 1Y
13 280| Jtsst 20| go|st, ATTAIN T2 19| 2719t ATTAIN-MAINTAINS S8t
QXY O =Ml 7}5/dS MM, (3) XIEH|TH+IALO|4 X|HWZHEE Z24|0| M= glucagon
284 2ES Sl o|HX|AH| Z7tet ZHo Ciot 2™ 2HE 2= GLP-1/glucagon O| 52X
survodutide?t GIP/GLP-1/glucagon A&Z2X| retatrutideS HAISHH, M= ZZat
E2IM0o| 7tM O35t 74N 2= Z ARSI ( ) Eord| - HLf XE1|O1|A-| GLP-1 J;ll-_9.1|- GIP ?EI'%I-%

ZAgtsto] & 13| £o7t 7H53 MariTide(maridebart cafraglutide) S AZH3ICL, (5) 2244 H|2H
S oAM= HF 2ol Zoj| ch3t 2X|2t 2| activin type 1T 284 421 bimagrumabS CHRO,

T2 HEOIHM XY /AF = ATol= H22 g2 et

ZEXOZ AT HIEh Tty ABARE BEOIA 2 7K 2Hone-drug-for-all) oAt
SUrYS 201 F2 WHIE UY 28, PSS T2fst W5 2 MY 2 MEE o2 MY,
Ciet 7| QFRY, B 3 HIE METL B8 24 EY 2R, 1211 $20 tA 2 HES YT
S2ehor 2 BHHOICt 2 OIS S8 Cf ol M= of & Lot ‘eixte] BHYR Al WK ke
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Weight-centric approach
HSZYEL SYS /Mt 71 et oFx ol oHA|

Gastro-entero-pancreatic peptide hormones

From single-target to multi-target therapy

Case-based update |

Amylin axis: CagriSema

Case-based update Il

Oral GLP-1: Orforglipron

Case-based update Il

Glucagon axis: Survodutide, Retatrutide

Case-based update IV

GIP antagonism: MariTide

Case-based update V

Muscle preservation: Bimagrumab

Wrap-up

Take-home messages

KEAMICH S b -] TF OFX] GIO|E
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M WHY WEIGHT

The Target: H|E ZEE0 U2 HES 7| M

5-10% Z2: T2D o, 189t oj x| EEE i M
(P1E X2e 25)

e

| 10-15% 22t AlE3 TH(CVD), 2HT(0A),
£BSSEZ(0SA), MASH 744

15-20% Z&: 72D 2l (Remission), o1&

>20% 2: HFpEF( &S B ARF) o)

Magnitude of £ B o SERFO] CHAF KALSH

weight loss (%)

ze =g -Kg 2=

KEMICH 2FH= 15-30% FHo| =&
— AZTO 2 organ-level benefit,
Ltot7t ChAr=& EY TR0 7tssl

M WHY WEIGHT

7|F SH[UtHS HFS #E =t

25 7

21.0%
20 1
Head-to-head - 72 - H|& == H|Bt o
15.0%
15 4
(o) (o)
20.2% 13.7%
10 4
8.0% Tirzepatide Semaglutide
5 0% 6.0% 10-15 mg 1.7-24 mg
.0%
5 4 4.0%
3.0% .
X
\ff\\ & +°°Z & \i‘\b% \i‘\be 5‘\6@
2 o & @ S S R
N & < @ <& &
&4 & N ¢ ~
» & e
S §
@Q &
R &
< QK\Q/
o o (=] A
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I UNMET NEEDS

7| & SHITAFHS| ALH oA

FAH St

Needle aversion, X}7+F At I £ (injection fatigue)

S8 protocol

O

BT semaglutide: & 4%t protocol, S8

503 99

STEP-4/SURMOUNT-4: SEH 18 Lff 2/3 MF S 7t

HE-Fo MeF

Cold chain('4 %)

M| (plateau)

CHY 71 ceiling effect, B2 Al &2 25

HxY &4

2 HE 2| 25-40%7t lean mass

Il TERMINOLOGY

Gastro-entero-pancreatic peptide hormones

“GLP-1 medicine”: overemphasize the GLP-1RA component

“Nutrient-stimulated hormones(NuSH)": broad but do not include some hormones (eg, glucagon) which are not nutrient-stimulated
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Bl DRUG MAP

KEMCH 22 H-H[2F oFX|: CIE B M (Multi-target)

200 rlele} *loo 200

5341 - 014 47M - 2 39M| - EHY 324 - 0f & 694 - 014

HE 2 " FAEE29 2HY EDEH|Thx|YZ =i
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CagriSema

GLP-1/ Amylin O|F X8 — PlateauZS &= F7f Z&F

CASE - HIT Za A

Semaglutide2 HZ2 ZOLL HH 7|0 s Bx}

[

| x1= za
H « Semaglutide 1.0 — 1.7 — 24 mg
500 < 17 mgOll Ml 7 kg 2 (BMI 35.1 — 32.4) = A7WLF] 24 H

53M o

7] 161 cm - 84 kg
BMI 32.4 - WC 96 cm I it s A

Prediabetes (HbA1c 6.2%) . 0

NEED

N8R + 2thE XIS Yol
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I AMYLIN BIOLOGY

Amylin2| CtHA T a}

LHEH| EIO|E - & BMIZ0lM Ql&2lat & Al =2H|
HH 7| ~2-122(HS) - AL 2& A (cagrilintide) 2 i

37-0t0| =4k M1
H

- Lfeld

u| 58 — 4 o
22 amylin0] BBBZ} =23t 2P0 FE FE A2 xH™ 2IEE(GI)

MedF |, 22
(homeostatic+hedonic), UiE XA, ALY )
leptin S £& 2|5

SsS To

area postrema (X|ZH)
L& amylin2| 14 28 £

nucleus of solitary tract (=] Zh

APS} B il AP ZR2 B ] B
lucagon =H| |, &8 d+d o= e o
arcuate nucleus (Al 43H5) ?eptlr? g2 Th M e 2 8% AN 2 RY (22N 2

APl SEX o2 POMC?T - NPY| =H

B CAGRISEMA

Cagrilintide 2.4 mg + Semaglutide 2.4 mg, fixed-dose, once-weekly SC

Cagrilintide 2.4 mg Semaglutide 2.4 mg

Long-acting amylin GLP-1 receptor agonist

/calcitonin R co-agonist
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B EVIDENCE
CagriSema — REDEFINE Program (Phase 3)

REDEFINE 1 - H[Z k'8 H[T (n=3417) REDEFINE 2 - St S4t H|2 (n=1206)

Baseline BW =~ 106.9 kg Baseline BW =~ 102.2 kg - HbATc ~ 8.0%

Change in HbA1c

—1.8% vs —0.4%

REDEFINE 1: 225% 28 40.4%, >30% 23.1% (CagriSema 2.4 mg/2.4 mg)
A/E leadling to dliscontinuation: 5.9% (CagriSema 2.4 mg/2.4 mg) vs. 3.6% (Semaglutide 2.4 mg) vs. 2.6% (Cagrilintide 2.4 mg)

B EVIDENCE

REDEFINE 4 & Zenagamtide

REDEFINE 4 - H2H vs Tirzepatide 15 mg

Open-label 847 - n=809 - Baseline BW ~ 1742 kg Unimolecular GLP-1R + AMYR agonist

F18| FAM-BT F SEIZ TR

s 23.6%
202%

BW BW / HbATc BW / HbATc

—24.3% —14.5%/—1.8% —10.1%/—1.5%

sC Ne Oral
Ph 1b/2a Ph2, T2DM Ph2, T2DM
367 36 36

«

CagriSema 2.4 mg/2.4 mg Tirzepatide 15 mg Phase 3 (AMAZE program): H|OH G 0B35S

— Tirzepatide CHH| H| ¥ S’d(non-inferiority) U5 A If
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Orforglipron

HIHEFO|E ZF GLP-1 =&KX ZI&F —

47M 24

7| 174 cm - 92 kg
BMI 304 - WC 102 cm

T2DM 54 (HbA1c 7.1%)

2026 M20HIEH Tt 7122

il

23t

&2 &I 29 A A 2N

= C OF O O O|lALL= B
FA 'I'ﬂl- = :r"—f X8 S |stE 24X}
| x1= za

« 97H& T Tirzepatide Al — ~10 mg T, 14 kg & (BMI 35.0 — 30.4)
| sz

o Y233 oo B - TR oY FA AF WHS

. AL BEHoz =t YLt oo A0 2

o M SAEE 7|46A E2 — ET semaglutidel| 308 35 protocol =7t

NEED
H30| 20[3t1

40| 0| ROR| p P
+ 808 Folt gxad
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M ORAL GLP-1

4+ GLP-1 — Semaglutide

Oral Formulation E
=)

Once-daily administration by tablet
May benefit patients with concerns about
injectables

Typically, no refrigeration needed

Adherence may be improved vs.
injectables

ZT Semaglutide (Rybelsus)

(<120 mL) - 58 = 30& =4

1}

«  BFE0| H1 MAS0f mEt HS0| F

«  Low bioavailability ~1%

Il ORAL GLP-1

4T GLP-1 — Semaglutide vs. Orforglipron

2Hd - H|E E}O| £ (small-molecule) GLP-1 RA

LP-1R cAMP =X 0f Hgk(biased), B-arrestin recruitment 42| &1 &
gastHZAA F2[E 7tsd

- HA/E Mg 8lo| ofF Lt 58 Ths

Bioavailability 20-40%

Z T Semaglutide (Rybelsus)

*  Low bioavailability ~1%

2026 MEOHEH it Q| At
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B EVIDENCE

Orforglipron — ATTAIN Program (Phase 3)

ATTAIN-1 - H| 2 g H|TF (n=3127) ATTAIN-2 - i S H|T2 (n=1613)
Baseline BW =~ 103.2 kg Baseline BW =~ 1014 kg - HbATc ~ 8.05%

3 ETD, 5.5 percentage poinis (95% €1, 6.5 to -4.5)
p=

0.001

Orforgli Orforgli Orforglipron, Placeba
Gmg 12 mg 36 mg

Change in HbA1c
—1.79% vs —0.14%
A/E leadling to dliscontinuation: 10.3% (Orforglipron 36 mg) vs. 2.7% (Placebo)

Il APPROVAL

2026'd 48 12 — FDA 59! (Foundayo)

2026 MEOHEH it Q| At
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I MAINTENANCE

Weight regain following cessation of GLP-1RAs

Rapid initial rate of weight regain which progressively slowed and
began to plateau at around 60 weeks

At 52 weeks, the weight regain was 60% of the original weight loss

Weight regain trajectories appeared broadly similar across trials of
liraglutide, semaglutide and tirzepatide

Semaglutide was given in STEP 1, STEP 4, and STEP 10 tirzepatide was given in SURMOUNT-T and SURMOUNT-4; liraglutide was given in SCALE Obesity.

93: 103796 ApACH Bk -6 2 oFF YHlolE

Ref: eClinicalMedicine 202

I MAINTENANCE

Orforglipron — ATTAIN-MAINTAIN (Phase 3)

SURMO ATTAIN-MAINTAIN

& n Weight-Maintenance-Period —
% Cohort 1: TZP. § £
g Treatment Group 2 OFG MTD (24 mg or 36 mg) QD* 2
o From SURMOUNT-5 o ~
o =1 o
° e El
S Sema MTD 5 H
< Cohort 2: Sema = 2
g Adjunct to reduced-calorie diet and increased physical activity rmﬁm’;g{“’;& '% Adjunct to healthy diet and physical activity ‘;
s |« > N=171 4 2
@ Treatment Period ] Treatment Period ]
T T T T T T T T T T T T
Weeks
eele 0 72 Weeks 0 4 8 12 16 20 24 28 32 36 40 44 48 52 54
1 t t
Primary Endpoint Primary Endpoint
+ CH&X}: SURMOUNT-50] Af Tirzepatide (N=205) = Semaglutide (N=171)2 X|2&E E7IXHE orforglipron £+ 2{fZ 22 59| 8
. = =aps| i
« B8 AT 12 mge 2 AIF, 4F0iCh SHDH0] 24 £ 36 mg (R CHLHSFE ) THA] =&
Ref: Adapted from Eli Lilly scientific materials. Nat Med. 2026;doi:10.1038/541591-026-04 KEMICH o2 1| 2F OFX] O] E
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I MAINTENANCE

Orforglipron — ATTAIN-MAINTAIN (Phase 3)

= \ Efficacy Estimand
S 0 =
= Sema cohort mean body weight at SURMOUNT-5 BL=113.5 kg Sema cohort mean body weight at ATTAIN-MAINTAIN BL=95.0 kg
-g) -2.5 TZP cohort mean body weight at SURMOUNT-5 BL=115.8 kg TZP cohort mean body weight at ATTAIN-MAINTAIN BL=90.9 kg
;” -5 — °
< -7.5- Sema MTD (1.7 mg or 2.4 mg) 2 OFG MTD (Sema Cohort)
© [
3 -10 - ® TZP MTD (10 mg or 15 mg) {.-’ ©® OFG MTD (TZP Cohort) 154
(=N -12.5 - = -16.2 I 4 i'
A = - ¢ ¢
N -5 | -17.1 e —3 ¥ + L
<) o RS _ (]
= -17.5 ',"3’ I i’—i s
2 -16.
Gl -20 | i\i\i\-zz.o m
-225 | ] .
25 / /
Weeks Since T T T T T T T T T T T T T T T T T T T /
Randomization O 4 8 12 16 20 24 36 48 52 60 72 4 8 16 24 36 48 52 522
— |
— —— SURMOUNT-5 J ATTAIN-MAINTAIN

SURMOUNT-5 A|ZH A| H 2 E{ ATTAIN-MAINTAIN S 2 A|™H7HX| W7 X|S0|
Tirzepatide 25 E0f| A 16.8%, Semaglutide S E0f|M 15.1% Zf&

Maintenance of BW Reduction (OFG vs placebo)

TZP cohort: 74.7% vs 49.2% / SEMA cohort: 79.3% vs 37.6%

Glucagon E¢g CHEEHE K|

Survodutide (GLP-1/GCGR) - Retatrutide (GLP-1/GIP/GCGR)

2026 MOt Tt Ol 1475t 138



Zloo

39M B4d

7| 178 cm - 134 kg
BMI 42.3 - WC 132 cm

T2DM 31 (HbA1c 8.2%)

FE SUES0A)

Alcohol Hx: none

BB AR S 2 AR

CASE - 21 E H|2 + MASLD

ADEH| + XU 7|M0| BRd Bx}

[ | SR —

HAL Eat

AST 78 / ALT 96 / GGT 142
FIB-4 = 29 (>2.67 — advanced fibrosis 112|3)
282x80k F5E XYt

TS

VCTE(FibroScan): CAP 348 dB/m (S3, severe steatosis), LSM 11.2 kPa (F3, advanced fibrosis)

o g
dfet B2l ZHE MASLD — Hhe IS 2 Oldez 2 AtH| 7jdo] Ea

NEED

CHAt==0f E Aot Z 23t metabolic benefit

M MECHANISM

Glucagon?| &

ZH X243 1 (hepatic lipid oxidation)

2t de novo lipogenesis |

VLDL £H| |

Of| LA K| AHI (EE) 1

A& | (via hepatic vagal afferent signaling)

Glucagon= Zt0| &/ %-83}0] X|Y CHALE =HStD ZH LY
M

= X‘
ASLD/MASH 250 M CHAF & 7HM

X
A M — =2t

x|z ®2o| g

t

2026 MEOHEH it Q| At
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B DRUG

Survodutide — GLP-1 / Glucagon 0| & %EX]

GCG and GLP-1

gzﬂ HH% GCG only
@ GLP-10nly coon
Amino acid to increase solubility and stability
L§21'd GCGR-GLP-1R O|F Z-&X 2 oxyntomodulin(OM) 0| A %}k H- 000 () NH,

G
BA7IE 58 F 13 £047t 7ts

H| 2k (Obesity) MASH (X|%2tH)
Phase 20{|A{ Zt2{st Z+2F - Phase 3 SYNCHRONIZE-1 213 Phase 20| A MASH = &-dR3} 7§41 - LIVERAGE Phase 3 &I

M EVIDENCE

Survodutide — SYNCHRONIZE-1 (Phase 3) and Phase 2 in DM

SYNCHRONIZE-1 - H|Z &8 H|Z (n=725) Phase Il - St S4t H|T (n=411)
Baseline BW ~ 108.8 kg, 767 Baseline BW =~ 96.6 kg - HbATc ~ 8.1%

Adjusted mean relative change in body
weight after 16 weeks
of treatment (%)

Placebo NR

—o-  Survodutide 0.3 mg QW (n=41) NR

_ 1 6.6% VS 3.2% —o— Survodutide 0.9 mg QW NR
—o- Survodutide 1.8 mg QW (n=36) -6.6

Survodutide ~6.0 mg vs Placebo - Survodutide 2.7 mg QW NR

—o-  Survodutide 1.2 mg BIW* NR
~o=  Survodutide 1.8 mg BIW* (n=37) -8.7
Semaglutide 1.0 mg QW' (n=45) -5.3

Change in HbA1c

—1.88% (1.8mg QW)

2026 A2OMIEH Tt 0| A4} 140



M EVIDENCE

Survodutide — Phase 2 MASH

MASH and fibrosis (NAS >4 and F1—F3) H| 2t (n=293)
Baseline BW =~ 100.8 kg, DM 38.6%; 487

B Survodutide (X|X-&2)
0 - 77%

H Placebo

MASH 27T (8 R3} Hl2tsh

2| 230% Za
(by MRI-PDFF)

Mgt 215 =H
(MASH H| 23}

Efficacy estimand

Mediation analysis (Direct effect on liver vs. Wt-loss dependent)

AST 16.54 (-10.41 to 43.48)

Pro—C3_3 (4.35 t0 46.12)
FasTRRIIIIINZ706 (10.62 to 43.50)

ALT 30.05 (2.78 to 57.31)

Improvement in fibrosis/ _
without MASH worsenin- (-15.03 to 87.66)
ELF™ (14.39t0 62.72)

; Mashiesolution 66.74 (4130 t0 92.18)
without worsening in fibrosis

MASH improvement
without worsening in fibrosis

CA

71.79 (47.33 to 96.24)

(51.40 to 103.37)
e —
0 20 40 60 80 100
Percent mediated by weight loss (95% Cl)

ARMICH 2 -8 2 OFF| YOI

W DRUG

Retatrutide — GIP / GLP-1 / Glucagon &#Z& X2 5|

)

2l . X| &AL 71 M

«  GIPRO| Zet
. A29F|(GLP-1-GIP) + O|HX|AH S7HGCGRE ZAet
«  GCGRO| Zt ¥ Z T2 X|ZHMASLD) ZHAof 2

-}

Ref: Adapted from Eli Lilly scientific materials.

|

GLP+1 Glucagon

H - ol K| 1

-2 R HOAL 7)A

28 + GCGR-GLP-1ROf| #& U= =& (potent GIPR, balanced GCGR/GLP-1R)

XEMICH B -] B OFX| QB0 E

2026 MEOHEH it Q| At
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B EVIDENCE

TRIUMPH-1 - H| 2zt H|Tt (n~2300)

Baseline BW ~ 108 kg, 807, Efficacy estimand

—28.3% vs 2.2%

Retatrutide 12 mg vs Placebo

A/E leadling to dliscontinuation: 4.1-11.3% (Retatrutide) vs. 4.9% (Placebo)

Retatrutide — TRIUMPH Program (Phase 3)

45.3% —24.1 cm

12 mgOi| Al 12 mgofl A
>30% & 2o EHE3 —95inch

Retatrutide 12 mg: —30.3%
Placebo to Retatrutide MTD: 19.2%

TRIUMPH-4 (H|3t+Knee OA; 68F): Wt —28.7%, 3 =7
(WOMAC pain score —75.8%)

TRIUMPH Programs (2026 readout)
TRIUMPH-2 (T2DM) - TRIUMPH-3 (CVD) - TRIUMPH-5 (vs tirzepatide)
- TRIUMPH-6 (maintenance) - TRIUMPH-OUTCOMES (CV/kidney outcomes)

B EVIDENCE

H| 2t H| T (n=98)

Baseline BW =~ 110.2 kg

Retatrutide — Substudy of Phase 2

x| Hetst
(<5% MRI-PDFF)

2026 MEOHEH it Q| At
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MariTide

GLP-1 && + GIP 28— & 18] E0/

| x1= za

+ Semaglutide 1.7 mg M (F 12])
d00 . B ABRE SROZ U 48] 50 rat

« D{ERH 0|7t SOl A g0 27| Sot1 XFo| S8 ISt
32M 0]d

| 2xt ae

7| 165 cm - 88 kg
BMI 32.3 - WC 98 cm

- i AL 2 2E

Prediabetes (HbA1c 6.0%)
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Il PARADOX
GIPo| A — X E8H|L,

GIP receptor agonism: £80| &= A

? - MRS YR AR H70IN

M= da, NS YA uE

2SN HT

o

Folc

* GIP receptor knockout %£&
Zg Al 04| Ajojof ChFt
HI2E gy 2

PARADOX

GIP receptor agonism

ApACH Bk -6 2 oFF YHlolE

M DRUG

anti-GIPR mAb

GIP =8 Zg

Mean % E
from baseline aft
L N
o [=]
§

T T T T T T 1
30 60 90 120 150 180 210

T t Study day
—8— Placebo - 140 mg
—4— 280mg —¥ 420mg

— o4

Ref: Endocrine Reviews 202¢ 2); Nat Metab. 4 Feb;6(2):290-303

MariTide (maridebart cafraglutide, AMG 133)

GLP-1 peptide

GLP-1 8% %8 -

~21Y 21 wrz7) o 2 13) sc

Phase 1 HT0|A 4F ZtAC 2

3
#Z HSo| RX| (28 243t 7ts4Y)

APAICH e 1| Bt OF] e E0|E

2026 MEOHEH it Q| At
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B EVIDENCE

MariTide — Phase 2

H[2 k' B (n=465) Yrtg S HIY (n=127)
Baseline BW =~ 107.4 kg

Baseline BW =~ 103.9 kg - HbATc ~ 7.9%
5—| Overall mean baseline weight=107.4 kg 5—| Overall mean baseline weight=103.9 kg
- 20
_25 T T T T T T T T T T T T T T T
VEw O 1f 1D £V LM L0 JE IU YU 4% 40 Ii 2z 0 4 8 12 16 20 24 28 32 36 40 44 48 52 52
TP T
Weeks B Weeks PE

Change in HbA1c

—1.6% vs 0.1%

a8 BE MY

‘Quality of weight loss’

2026 HBOHAES) Tzt 0| A5
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=200

69M o

o O A} mC}
7| 158 cm - #X 62 kg - BMI 24.8 I =2 “o

T2DM N
& CF [
A
o DHM BT HB
Tirzepatide 10 mg - B <
(A&} 77 kg, —15 kg =~ 19% / 971 &)
HbA1c 7.8 — 63, &KX & =

NEED

o 6703 TEE ALt 25 mf ch2lof ¥o|
+ DEXA: M X|%(lean mass) 5.8 kg 2
« %3 (handgrip) 17 kg (sarcopenia cutoff <18

fiAbE oL 2822

NE dEel |4 + MAYLeM) 2 25

=

CASE - 2ZrA’d H|Tt
HSat gH 20| ZATH 2K}

Ho
HA TS
ZEA Zka

(==

f K|S 2| ~39%7t LBM
kg)

ANt Mz 2ld
7155tz 0|0

[=

Zt2Fo ol
ooT

ENgTE=1
T Mg

B CONCEPT

Quality of weight loss

f Body Fat Mass (kg) * " Body Lean Mass (kg)
Study Population Duration Body weight | Leanmass | Lean mass y () y )
| change change | proportion
55 55
N=140 (95 sema, Placebq Placebo s
STEP 1 45 placebo), sweeks | 153ke 692k 50 -42kg " w o
substudv Age 46 +13 v (-14.9%) (-13.9%) 45 . 45 ICTetin the,. pu—
QI E K= 2 MAY 2 9F 10%, &4 6 kg
3t 1040] siEst= Bat
2026 M2OHE Y ity 22| ApPEL
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W DRUG

Bimagrumab — =& 7|H

MUSCLE*
Skeletal
muscle
myotubes
Activin A, @ Bimagrumab
MyoStatin ... -
(GDF8) \
[rO— ACtRIIA/
ALKA s . — B

Bimagrumab

«  Activin type Il receptor(ActRIl)0f| Z3tst=
HHEETH

o

+  Myostatin / activin 4/=& XtEt - 2§
7t Ao X Za

21

* )LI-SF =

i

# Zatet

Jn
ikl

Ref: Adapted from Eli Lilly scientific materials.

GDF3,
Activin B, E

FAT®

Adipocytes

& Bimagrumab

“( -------- ACtRIIA/
B

-

RRMICH 2 -0 2 OFF| AI0|E

M EVIDENCE

Bimagrumab — BELIEVE (Phase 2)

H| 28 B2 (n=207)

Core 48F

o sud
97l arm (Sema 0/1.0/2.4 mg

x Bima 0/10/30 mg/kg Q12W)

Open-label
£/9f-Bima 10 mg/kgm2 Bima 30 mg/kgZ T2t

14 7 7| M CHH| 483 HMS Hat(E L)

F=9 2%t

OBt

| DX EH500 keal/Y Z) + CHEE 1.2 g/kg/Y + ADA #7| T2

= O O

Ref: Nature Medicine volume 32, pages8

R, S-AX| MR &, =3 VAT, 52| =8|, HbATc, AH|7|S(SF-36, IWQoL)

APMCH B S 091 of

AolE
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B EVIDENCE

Bimagrumab — BELIEVE (Phase 2, 485)

B EVIDENCE

Bimagrumab — BELIEVE (Phase 2, 725)

_unless otherwise specified) | BIESRIGRG | SEMESAMS |+ Sema2.4mg

2026 MZOHIEE Tintd THelo| H4nt 148
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I DON'T FORGET

S x~ A
SH| kN X2 § &4 o HEf
Nges 55E QU4 25
M 2E Megese 2t

=

oL ZE oY HEE 2HEY

20743 X4t 8UH|EHRI b, ¢, E, B12,

=
HESES

B
N
rh
g
>
ot
o

S ES CHEHE M

1.2-1.6 g/kg/2
ofO| . At B 25 pcAA, FAl 2t ® K|

Waste 8 =3

ApACH Bk -6 2 oFF YHlolE

H WRAP-UP
«gk of» ALY

—) Phenotype-based —)
selection AJCH

2 Ok S0 OfH oF3 MEyT Hel7t

-~

0 Sury s e Delivery FICI= ¥ Tolerability
DM CVD MASLD PO 5-10% metabolic Gl AE
OA OSA SC weekly 215% organ-level SHtsd
sarcopenia monthly =8

Take-home messages

0 5.10% vs 215% e AT GLP

5-10% Z&2 metabolic [ K2t H2gol O 2 NS ¢daet
benefit, 215% organ-level A LR IK gHs S5t 7ksd
benefit

Multi-agonism

SHAl
|

° Longer action

o 71 X8 AlZh,
ERTTEST

M: «;f 2ol = 20| A «& X}l phenotyped}t ZHEO| ENX| REE X272 ME

Obesity pharmacotherapy is moving from “one-drug-for-all” toward phenotype-based selection

B SHE X E S8

ojsiZ apH|
® Long-term safety o BEHF weight regain

o Cost/H2 /2 o 3=l Hjo|H

o Quality of loss

Body composition 2t
oS 2E Y0 59

=

2026 MEOHEH it Q| At

149



2026 B0 ity 0| A4} 150



O3 G=zanszaan
SiH{= X|CIEE] oS- E 71X

Session

K=ol &H|

| By 2L,
U= 4 7o|=

Mot 2oL at B g Tk

of el o ttF=0| WO 57

el L

‘A NS0 i HMIE]

EB / Asan Medical Center Asan Diabetes Center

)

?

tEHEL0A E= T8 TEUPYS:
t



5

RO

<

Ki

ol

5

H

o

1)

uy
=

= <

ol ol

Ok Ny

Rd K

ENs)

RO i

< Kl

EXtOflA 2%

t 3

lo|c}, J2L} e

el

2 Yol F2

Kir

=]
=x

O 2, small fiber2tlarge fiber £l&2|

S(red flag)2t H|EFTI

=1 -

QB K{AHA|

ol
=

1733} o|2|7}
oj| CHoH A =Lt

3
—_

=}
g

ot 2

Xl
S

152

2

2026 A29}



2026'= A SOtchH R

Uy Uy LGLHs
UL ULy ELUD WA
UL e U UUE

(1] |

x\ a\ﬁ \\ B & H A

CONTENTS

I. Introduction

= Epidemiology & Risk factor
2. Pathophysiology
3. Clinical presentation
= Distal symmetric polyneuropathy
4. Diagnosis & Screening
5. Prevention & Treatment

= Lifestyle intervention & Neuropathic pain management
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INTRODUCTION

= Neuropathic pain

= Definition: Pain caused by a lesion or disease
affecting the somatosensory nervous system

= Prevalence: 5-10% of the general population

— 50% secondary to diabetes

= Prevalence of diabetic neuropathy g
Sensory
neuron

® ~ 50% of patients with DM

= 8% (Diagnosed) — 42% (10 years) Somatic sensory
pathway

Spinal cord segment

Nat Rev Dis Primers 5, 41 (2019)

INTRODUCTION

Risk factor for diabetic neuropathy

= Duration of diabetes

= HbA

lc

u D)’Sllpldemla, h)’Pertension 7 NUMRER
= Smoking,alcohol abuse

= Genetic susceptibility

= Older age

o, o
A of s 2%
Risg fa { betic o for Pai, e “eu(°9
Ctors for dial nful diabetic

Nat Rev Dis Primers 5, 41 (2019)
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PATHOPHYSIOLOGY OF DIABETIC NEUROPATHY

Reduction in neurofilament,
GAP43 and B-tubulin
synthesis and increased
HSP and PARP expression

Remak
bundle

Motor
neurons

Demyelination
(in more severe cases) / 7

I Reduced Schwann cell-axon transport ‘

Myelinated
large fiber

Peripheral nervous system Pathways in diabetic neuropathy pathogenesis

Nat Rev Dis Primers 5, 41 (2019)

MECHANISM OF NEUROPATHIC PAIN (PERIPHERAL)

® Injured sensory neurons — hyperexcitability (ectopic activity)
" Voltage-gated sodium channel, calcium channel, TRPAI 1

= Potassium channel |

Nat Rev Dis Primers 5, 41 (2019)

2026 B0 ity 0| A4}
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MECHANISM OF NEUROPATHIC PAIN (CENTRAL)

Second-order neuron

Lancet Neurol 2010; 9: 807—-19

MECHANISM OF NEUROPATHIC PAIN

Peripheral sensitization

Central sensitization

Lancet Neurol 2010; 9: 807-19

2026 MEOHEH it Q| At

156



CLINICAL PRESENTATION

Burning Tingling Shooting  Electric shock-like Freezing

I. Positive symptoms and signs

” “ = Paresthesia, Hyperalgesia, allodynia — tingling, burning, lancinating, and freezing

2. Negative symptoms and signs
= Hypoesthesia, Hypoalgesia — numbness
= Loss of sensation to pinprick, temperature, vibration, and proprioception

Nat Rev Dis Primers 5, 41 (2019)

CLINICAL PRESENTATION

I. Small fiber

Sensory Autonomic
= Early symptoms
my'l;ti:;;yw myelll;'latad m)m::aged myel{irr‘lated = Pain (burning, electric), paresthesia
Aalpha A alphalbe A delta c c ® Loss of pinprick, temperature

sensation

2. Large fiber

Touch, Cold Warm Heart rate, blood
vibration, | perception, perception,  pressure, = Numbness, ataxia (loss of balance)
position Pain Pain sweating,
perceptior GIT, GUT function = Loss of vibration, proprioception
Large fiber Small fiber = Motor weakness

Mixed presentation
Nat Rev Endocrinol 2, 269-281 (2006).

2026 MEOHEH it Q| At
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CLINICAL PRESENTATION

nw'!

a. Distal symmetric polyneuropathy

‘7 Heart

Stomach

Large
intestine

Small
intestine

Bladder

= most common

b. Radiculoplexopathy or radiculopathy
c. Mononeuropathy
d. Autonomic neuropathy

Nat Rev Dis Primers 5, 41 (2019)

o

DIAGNOSIS

disease* and pain distribution is

History
History of a relevant
neurological lesion or

neuroanatomically plausible®

I. Presence of symptoms and/or signs of peripheral nerve dysfunction

Yes [ } No

in patients with diabetes after other etiologies have been

Possible

excluded.

P

pain

>

e | P
pain
+

Differential diagnosis

Examination
Pain is associated with
sensory signs in the
same neuroanatomically
plausible distribution®

Hypothyroidism, uremia

1 Yes

Paraproteinemia

Probable neuropathic pain

= Toxin (alcohol, chemotherapy, colchicine)

!

Vitamin B12 deficiency (chronic metformin, PPI/H2 blocker; vegetarian)

Inflammatory neuropathies (GBS, CIDP)

Confirmation
Diagnostic test confirming
a lesion or disease of the
somatosen: nervous
system explaining the pain

Inherited neuropathies (CMT)

Jes

Definite neuropathic pain'

Vasculitis
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DIAGNOSIS

= Diagnostic exam/test

I. Large fiber
. . . Nerve conduction stud
Exam: vibration (tuning fork), ankle reflex el st
Median SNAP
Test: nerve conduction study T e
e "
Somatosensory-evoked potentials
2. Small fiber N9 o
—— \
Exam: pinprick, temperature sensation Hﬂw}z{f.
Test:

Skin biopsy

skin biopsy (intra-epidermal nerve fiber density)
quantitative sudomotor axon reflex test

Red flags in diabetic neuropathy:When to refer

Acute progression

Asymmetric pattern

Autonomic symptoms Consult to Neurologist!!

Proximal thigh pain

Paresis (motor weakness)
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CASE |

68/M NCS: demyelinating polyneuropathy

DM 15 years ago
HbA1lc 7.0%

Diagnosis: Chronic inflammatory demyelinating

Exam> neuropathy (CIDP)

Ankle dorsiflexion 4/ 4
Proprioception decreased in both toe
KJ, A -/-

Tandem gait impaired, Romberg sign +

Tx: Steroid + IVIG

N2z SEEA 5

SCREENING

® American Diabetes Association (ADA) guideline
I.  Type | DM:5 years after diagnosis and annually
2. Type 2 DM: at diagnosis and annually

= Methods
I. Small fiber test: pinprick/temperature sensation
Large fiber test: vibration test (tuning fork), deep tendon reflex

Protective sensation: | 0-g monofilament test

> WD

Autonomic Sx questions: orthostatic dizziness, syncope, early satiety, sweating patterns

Diabetes Care 2026;49(Suppl. 1):5261-S276|
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PREVENTION (STRICT GLUCOSE CONTROL)

The New England

Enhanced glucose control has

I. Large effect in type | DM
2. Less effect in type 2 DM, but still important.

Type | DM Type 2 DM Cochrane Database Syst. Rev. 6, CD007543 (2012)

N. Engl. J. Med. 329, 977-986 (1993).
N. Engl. ]. Med. 360, 129-139 (2009).

PREVENTION (EXERCISE)

p=0.03  p=p.20

E 30

E 25

o 20 Supervised exercise (aerobic + resistance
g :(5} training) increased IENFD (small fiber

S 05 density).

O 00

[V

= 05

SR )

Ankle Thigh

Ann. Clin. Transl Neurol. |, 844-849 (2014).
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TREATMENT

I. Improving glycemic control (mainly in TIDM)
Lifestyle modification (mainly in T2DM)

Disease modifying therapies (pathogenetic treatments)

Pain management (symptomatic management)

TREATMENT

= Disease modifying therapies

]

= Alpha-lipoic acid : anti-oxidants
— reduce reactive oxygen species (ROS) injury
= Benfotiamine : vitamin Bl

— reduce advanced glycation end-product (AGE) |:|

= Aldose reductase inhibitors : epalrestat

— reduce sorbitol |:|

There is currently no disease-modifying treatment
available to reverse diabetic nerve damage.
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CASE 2

62/M NCS: (axonal) polyneuropathy
DM 12 years ago

HbA1c 8.4%

HTN, HL Diagnosis: diabetic distal symmetric

p/I> X[ 2 1EH 7t L= 2hHPEr Bt 2 polyneuropathy

“SHHIE EHE2 20 =2 A 2L Tx: glucose control, exercise, neuropathic pain
«5H0| 3074 2| 0 W 2R 2l ST medication

Exam>

Motor 5/5

Pinprick mid-calf O| S}

KJ, AJ -/-

NEUROPATHIC PAIN MEDICATION

I. Antidepressants
= Tricyclic Antidepressants (TCA): Amitriptyline, Nortriptyline

= Serotonin Norepinephrine Reuptake Inhibitors (SNRIs): Duloxetine,Venlafaxine

2. Anticonvulsants
= Calcium channel alpha2-delta ligands: Gabapentin, Pregabalin

3. Sodium channel blocker

= Carbamazepine, oxcarbazepine, lamotrigine, lacosamide, valproic acid

4. Topical agents
= Lidocaine, capsaicin

5. Opioids
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| 2. Central sensitization |
T

| Pregabalin, Gabapentin: pre-synaptic Ca channel® *§, glutamate £ ¥44™ §§ AL ¥4 |

| 3. Descending inhibitory modulation |

|. Peripheral sensitization |

TCA, SNRI: inhibitory modulation

|‘la C Ian“el b|0CkEI . Ja Clla“nel
KTHFAIH %K ll‘/\.

block o/ o] %%I}I_Q Kl'l_l.’.i T4

Tramadol: p receptor & SNRI effect ‘

Il Opioid receptor
D41 NMDA receptor
(el NE/SHT receptor
(] GABA receptar
[ o-adrenoceptor
[ TRPV1 receptor
Ml AMPA/KA receptor

Bl Chemokine receptor HHMN_Z'
Il Cytokine receptor

—L

Capsaicin cream/patch ‘

2

—

Lidocaine cream/patch |

@ sodumchannel 4
@ calium channel
(a2-8 subunit)

| Mechanism of neuropathic pain medication

GABAPENTIN/PREGABALIN MECHANISM OF ACTION

Modulation of Hyperexcited Neuron

Hyperexcited Neuron With Pregabalin

Prasynaptic Prasynaptic Pregabalin

b Excitatory neurotransmitter release |
. > Subunit
L . L

. .
= c
\ annel .

i Ch:
-

MNeurotransmith

Neurotransmitters

Postsynaptic Fastsynaptic
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PREGABALIN COMMON SIDE EFFECT

M Pregabalin* (n=4,883) &l Placebo (n=2,626)

24.3%

Dizziness

Somnolence

Peripheral edema

Headache

Weight increase

Dry mouth ‘

0 10 20 30 40 50 60
* Alldose group (150 mgiday, >150 to 300 mg/day, >300 to 600 mg/day, flexible dose}

TCA mechanism of action SNRI mechanism of action
Side effect d/t 1. anti-cholinergic: blurred vision, confusion, dry mouth, constipation, urinary retention
2. anti-histamine: sedation, confusion Relative less side effects

3. anti-a-adrenergic: postural hypotension, orthostatic dizziness
Caution is needed in coronary heart disease, arrhythmia, glaucoma, benign prostatic hypertrophy
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CARBAMAZEPINE/OXCARBAZEPINE

Leukopenia

https://www.novarecoverycenter.com/

NEUROPATHIC PAIN MEDICATION

able 1 - Recent guidelines for pharmacotherapy of painful diabetic sensorimotor pol

europathy (DSPN) and neuropathic

Painful DSPN

Neuropathic pain

ADA (US) IDF AAN (US) Canada DDG
2017 [2] 2017 2011 [25] 2018 [29] (Germany)

NeuPSIG France
2015 [31] 2020 [32]

NICE (UK) JSPC EFNS
2013/2020* (Japan) 2010

[27] 2021 [30] {23 2018 [34] (35
Tricyclic antidepressants |1 1 2 2 1 1 1 HNC 1 1
Duloxetine 1 ] 2 1 1 1 1 1 1
Venlafaxine 1 NC 2 2 NC i 1 NR NR i
Gabapentin 1 1 2 2 1 1 1 1 1 1
Pregabalin 1 1 1 1 1 2% 1 1 1
Sodium channel blockers | NC NC NC 7 NC NR NR NR NC NR
Tramadol 3 2 2 3 1: 2 28 NE 2 2/3
Opioids 3¢ 2 2 3 2 3= 3 NE 3 2/3
Capsaicin 8% patch NC NC 2 NC 1 2 28 NR NC NC
Lidocaine 5% patch NC NC NC NC NC 2 7 G NC NR NC
a-Lipoic acid NR 1%2* NG NC 1 NC NC NC NC NC
Footnotes/Abbreviations: 1 = 1st line; 2 = 2nd line; 3 = 3rd line; NR = not recommended; NC = not d: i sly, “valp £,

“oxyeodone not recommended, *tap dol inconclusive, fweak recc d 1, *non-specialist settings, =*focal pain; ADA: American
Diabetes Association, IDF: International Diabetes Federation, AAN: American Academy of Neurology, DDG: German Diabetes Association,
NeuPSIG: Neuropathic Pain Special Interest Group of the Intermnational Association for the Study of Pain (IASP), NICE: National Institute for
Health and Care Excellence, JSPC: Japanese Society of Pain Clinicians, EFNS: European Association of Neurclogical Societies

Diabetes Research and Clinical Practice, Volume 186, 2022
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First line

Confirmed diabetic neuropathic pain

v

Tricyclic antidepressants

t

Serotonin-norepinephrine
reuptake inhibitors

Voltage-gated calcium
channel o8 ligand

No effect

Partial effect

v

Try another first-line drug

f N

v

A 4

Second line

Try combination of first-line drugs

A 4

Opioids

If all three classes and
combination therapy fail

A 4

Tramadol

Figure 4: Algorithm for the treatment of diabetic painful neuropathy
First-line and second-line treatments for diabetic painful neuropathy.

Lancet Neurol 2012; I1: 521-34

y of b d for of neuropathic pain. .
Drug Main Common major  Precautions for  Other benefits Initial'maximum  Titration [ COSt Slde effeCt
mechanisms of  side effects use beyond NP dosage/effective
action dosages
Tricyclc antidepressants  Inhioition of Somnolence, Cardlac disease,  Improvement of 10-25 mg at Increasa by 10-25
Hortriptyline reuptaka of anticholineric glaucoma, depragsian, bedBme/t50 mg g every 3.7 dup LOW Many
Dasipraming Manaamings, affacts, weipht prostatic although at daily. Effective to efficacy and side
Amitriptylinet biockada of gain adenoma, salzure, generally highar  doses vary fom  effects
Clomipraminert sodium channals, use of tramadel.  dosages than pain - one patiant to
Imipramanert mnfichoinergic Testiary amines: {75 mo/h) and annther
effects should be avalded  Sieep
aldosages =75 (amitriptyling)
mg in older aduls
Sesotonin-norepinephring
reuptake nhibitors
Duleoesng Irhvini el of Nausea Hepatic disprder,  Wmpeovement of 30 mg once dally/  May start at 30 mg
sarotonin and use of tramadel,  depressionand 60 ma twics dally.  ance dedly and
norepinepihising Typertansion generaized Effective doses: then increase by
reupiake anlaty, B0-120 madally 30 mg after 1 wk MOderate MOderate
impeovament of as lolgvated up o
Seep 120 my dally
Venlafaxng Inhiinition of Nausea, Cardlac disease, Improvementof  375mgonceor  Inorease by 37.5
s@r0éonin and , ar p e dep and  twice daly225 75 mg each week
norepingphsing high dosages of tramadol generaized myg dally. Effective  as tolesated
Tesipiake aniaty, dosas 150-225
impeovement of  mg dally
siegp
Calcium channel alpha-2
delta ligands
Gabapent: Acts onalpha-2.  Sedation, Reouce dosages In - Mo sgnifcant drig  100-300 mo once  Increasa by 100- . .
Gatapentn EAf delta subunit of dziness, renal nsufficency  interachans, to 3 times dady’ 300 mg 2 times ngh Mlld to model"ate
enacarbd voitaga-gated periphara! edema, mprovement aof 1200 mg 3 mes  dally avery 3.7
calcium channels,  weight gain generaized daily. Effective d as nigrated
which decreases anciety and seep  doses 1200-3600
central my dally
sensitization
Pregabalin Acts onalpha-2-  Sedation, 1 Mo sigrificant dug  25-75 mg ance Increase by 75 mg
defta subunitof  dizziness, Inkerachons, dally300 mg dally after 3-7
woltage-gated peripheral edema, improvement of  wice dally. d and then by 150
calcium channeis, wesght gain gensraized Effective doses mgevery 3o 7
which decreases anxlely and seep 150600 mo dally  d as ioferated
wentral
sensitization

Comment

OF Ak 742 0%l) 1Y
S M 7tgH £ 2HS
Ao +=HRE SEOZ A
got7|0f £ ShX|BF HE
Aot SUE, MEMH[, L
S stxpo|A & A0, 0
M= QIX|N3st MY q2
7tsd.

TCAELCH X2 BAE 5K

Bt ooyl gl= A OofLEtM F
O|7t €% (HTN, nausea).
£3|, nausea/vomiting0|
g 4= lof oj2| 4go| Ha

Drug interaction0| i1, £

20| NTHZoZ Ho'H
ojzhN, 19M=E Mels

o (OIX|22, 25, HEZ
7h. ko] Bt Fo| £,
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@r®

Comparison of amitriptyline supplemented with pregabalin,
pregabalin supplemented with amitriptyline, and duloxetine
supplemented with pregabalin for the treatment of diabetic

peripheral neuropathic pain (OPTION-DM): a multicentre,

double-blind, randomised crossover trial A
m Salomon Tesfaye, Gardon Sloan, Jennifer Petrie, David Whits, Mike Bragburn, Steven julious, Satyan Rajbhandari, Sanjesv Sharma, Gemry Raymirn, -+ ;g
Ravikanth Goun), Uazn dy Cooper, Amanda Lubar, Katie Sutherland, Rachel Glover, Simon! o] it
Michelle Horspoal Ry i, Deirdre Maguire, Edward 8Jude, SyedH Ahmed, Prashanth Vas, Christin Hari
Marion Devers, Vasileio artin Jotinson, Andrew S C Rice, Didier Bauhassira, David L Bennett, Dinesh Selvarajah, on behalf of the =
N
OPTION-DW trial group
4 = Ty
e s =0
Baseline  Week 6 monatherspy Waek 16 combination therapy B = S8 S E—y
(n=130) 2
A(n=104) D{p=100)  P{n=107) Mean palue AP(n=104) DF(n=100) P-A Mean palse .
difference (n=107) difference <1
(983NN (38-3%C)
Average weekly pain Ly
Participants 130 100 95 104 91 85 a8
NES pain® 66(15) 3 39(19) 41021 3308 3318 33018) i i I 3 $ ) B 1 15
Change from baseline 2902 2820) 2522 _26 34Q1) 3521 33Q1) -34 Wesk
>30% reductiont 68 (65%) 63(63%) 60(56%) 68 (85%) 68 (68%) 68 (64%) B
»50% reductiont 42 (40%) 35(35%) 43(40%) 50 (48%) 46 (46%) A7 (44%) —e—Started combination  —e -Monotherapy only
NES 3t B/EN BEM) 36 (34%) SOEB%)  AIMIN) 50T AP op pA
Pairwise contrast 10- i i
D-PusA-P 01 065 -01 061 & i 3
(-03ta05) 05t003) . i
PAWAP 03 0049 01 061 :
(-01t00-8) 05to03) 2 e
P-AwD-P 03 014 - “ 00 100 2 H H
(02007, (B4t004) H i i | i
it ¢ . T R TP
Dataareny mean (D), or n{%); pairwise comparisans are mean diffsrence (38:3% 1), MRS pain i rated on a scale of 0-10 with bers indi A-amitriptyline. A- 1 3012 3828 0 r4.6 8102116
o cale. P=pregabalin. P *Measured for 7 days Week Waek
baseline and for7 days at & and 16. 1Percent: i por INRS <3 i in reportad by responders.
6-16 weeks: monoTx -0.2, combiTx -1.0
Table 2: ies at 6 weeks and at the end of th 16 weeks byi to-treat analysis ’

Lancet 2022; 400: 680-90

AAN GUIDELINE FOR PAINFUL DIABETIC POLYNEUROPATHY

Results

Gabapentinoids (standardized mean difference [SMD] 0.44; 95% confidence interval [Cl],
0.21-0.67), serotonin-norepinephrine reuptake inhibitors (SNRls) (SMD 047; 95% Cl,
0.34-0.60), sodium channel blodcers {SMD 0.56; 95% Cl,0.25-0.87), and SNRI/opioid dual
mechanism agents (SMD 0.62; 95% CI, 0.38-0.86) all have comparable effect sizes just above
ar just below our cutoff for a medium effect size (SMD 0.5). Tricyclic antidepressants { TCAs)
(SMD 0.95; 95% CI, 0.15-1.8) have a large effect size, but this result is tempered by a low
confidence in the estimate.

Recommendations Summary

Clinicians should assess patients with diabetes for PDN (Level B) and those with PDN for
concurrent mood and sleep disorders (Level B). In patients with PDN, dlinicians should offer
TCAs, SNRIs, gabapentinoids, and /or sodium channel blockers to reduce pain (Level B) and
consider factors other than efficacy (Level B). Clinicians should offer patients a trial of med-
ication from a different effective class when they do not achieve meaningful improvement or
experience significant adverse effects with the initial therapentic class (Level B) and not use
opioids for the treatment of PDN (Level B).

I. Can use sodium channel blockers
2. Not to use opioids

Neurology 2022;98:31-43

2026 M20pAtH Sl chip t

168



OPIOIDS: Avoid routine use

I. Tramadol and tapentadol
= weak opioid w/ SNRI effect
= Lower potential for abuse and dependency than strong opioids

= Risk of serotonin syndrome when combination with antidepressants

2. Strong opioids
= Oxycodone, morphine
® Moderately effective in NP
= s/e: constipation, nausea, vomiting, somnolence, dizziness, dry mouth, risk of abuse

SUMMARY

I. 50% of patients with diabetes will develop neuropathy
2. Risk factor: disease duration, severity, HTN, HL, alcohol, smoking, age
3. Clinical presentation
+ small fiber: pain, autonomic
* large fiber: numbness, balance problem, weakness
n “ 4. Diagnosis: clinical symptom, examination, and tests
5. Treatment
+  Glycemic control (type | DM)
+ Lifestyle modification (type 2 DM)
+ Disease modifying treatment

+ Neuropathic pain medication
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American Diabetes Association. Standards of Care in
Diabetes—2025. Diabetes Care. 2025;48(Suppl 1).
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ADA. Standards of Care in Diabetes

CDC. Adult Immunization Schedule, 2025.
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Song JY, et al. Pneumococcal Vaccination in Korean Adults:
2025 Recommendations by the Korean Society of Infectious
Diseases. Infect Chemother. 2025;57:335-339.
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Pneumococcal polysaccharide vaccine
(PPSV)

« 237t CHE &/ A

* Prodiax (22 LC|2tA)

* short antibody response, memory cell(-)

Pneumococcal conjugate vaccine (PCV)
* 13,15, 20, 217}
* Prevenar (Z2|H|Lt13, ZE2|H| L}t 20)
* Vaxneuvance (2} A FEEA 157})
* Capvaxive (Z4EFA|E 2171
longer antibody response, memory
cell(+)

Expert Rev Vaccines. 2011 Mar;10(3):307-22

« A0} cover® 3= QU LE? (pneumococcal serotype 7| &)
— PCV13: 30%
— PCV15: 40%
— PCV20: 50%
— PPSV23: 60%
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* PCV13, CAPITA trial
- 65A| O]t d 2l 2F 85,000F CH4&f RCT
— Vaccine-type pneumococcal pneumonia Ol 2 2 11}: 46%
— Vaccine-type non-bacteremic/non-invasive pneumococcal pneumonia 0| & 2 11}: 45%

— Vaccine-type invasive pneumococcal disease Of|'&t = 1t: 75%

* PPSV23
— Vaccine-type IPD Of| 2 & 11 CTH2F 60-70%
- HZE35d 03 oLz at= A0 XEO| 7 U0 Lahdo
- PCV15/PCV20
- "ol B X QI clinical efficacy RCT A2 &= H[THY
- 7|Z& pcv/ppsvel Hlust HA Y AR E HIEHCE ALE
-4 52 €84 coverage7t &H

Bonten MJM et al. N Engl J Med 2015;372:1114—-1125.
CDC Pneumococcal Vaccination: Information for Health
Care Providers

Farrar JL et al. Pathogens 2023;12:732.

@ e U At HA s

2026 A20pty

— ZA(NIP) &f 65M O &0l A PPsV23 12| R ET S
- ME7 H(ZEEZ))H M= 65A O & U 19-64M 02 E 0| T3l pcv2o £
PCV15+PPSV232 =M

- O/ = (ACIP)
- HE#D HE20| lo™ 50A O| & EE pcv20 or PeV21T S
- 19-49M| AtO] D (P, HAXS HIZEK S)0 A= Pcv20 or V21T S
- O|F pcvisEE 20| AUCHH prsv23T T (7| 21H, BAMSIQ 82 8% 242)
- O] ppsv23T B 20| QUCHH 153 = pcv20, PCV21, or PCV15

* Series completion
1. PCV20orPCV21
2. PCv15 +PPSV23

Infect Chemother . 2025 Sep;57(3):335-339.
MMWR Morb Mortal Wkly Rep. 2025 Jan 9;74(1):1-8.
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> PCV20 13| 17

PPSV23 ==X}
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> 9N 7t F(1E)pev FIHH S N
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Diabetes—2025. Diabetes Care. 2025;48(Suppl 1);

CDC. Adult Immunization Schedule, 2025.
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CDC. ACIP Recommendations Summary for Influenza, 2025-26.
DiazGranados CA, et al. N Engl J Med. 2014;371:635-645.
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Efficacy of Shingles Vaccine
Shingrix Zostavax

Efficacy vs. ey o
Shingles Virus 91-07% 50%

Efficacy vs. PHN 89-91%

U B2 59 HYZH WM sy

2 = e
e e

LIEY ZEAERA AFj0[EAE|

Gk MED SKHIO|@AIIRIA
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20221 128 20136 78 207 128
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* Live attenuated
— Zostavax® J P }. }u },
- _Contraindicated irl moderate—severe }
immunosuppression .
— Vaccine efficacy = 50%* S

— Waning of effiacy: 4'd 0| = 5815}
ZhA23

kel 10«2 20e 30 AnaE S0 G0 Tl
Follow g prars

1. N Engl J Med. 2005;352:2271-2284.
2. J Infect Dis. 2016 Jun 15;213(12):1872-5.
3. Am J Epidemiol . 2018 Jan 1;187(1):161-169.
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* |nactive

— Shingrix® (RZV)
— Recombinant subunit + ASO1 adjuvant
— Vaccine efficacy: 97%?
— No prominent waning
+ 10F7FX| vaccine effectiveness: over 80%2
— 2-dose IM series: 0, +2—6 months
— Safe in immunocompromised adults (tested in HSCT, HIV, malignancy)

1. N Engl J Med. 2015;372(22):2087-96.
2. Clin Infect Dis . 2022;74(8):1459-1467.

inflammatory
as-21 P ., cytokines

Destabilized -~ | %' ¢
lysosome LI A EUREY Antigen

Expert Rev Vaccines. 2024;23:715-729.
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N Engl J Med. 2015;372(22):2087-96.

L2 EHAL Llje] A

- 2hsoM| O JRIOIA M= =T il (Rzv) HES B

— ACIP recommends RZV for adults aged 50 years and older and immunocompromised
individuals aged 19 years and older, regardless of their varicella disease or

immunization status
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Tdap/Td
- 492l Tdap 13|
- O|= 10HDOC} Td EE = Tdap
RSV (Respiratory syncytial virus)
- 75M| 0|4 £ = 50-74AM D 9{EFOIAM 18

RSV - Background
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RSV- efficacy of RSV vaccines

* AReSVi-006 trial : Phase 3 RCT for adults 60
years of age or older

* RSV prefusion F protein-based vaccine
(RSVPreF3 OA) vs placebo

* Atotal of 24,966 participants
: RSVPreF3 OA vaccine (n=12,467) vs.
placebo (n=12,499).

* Vaccine efficacy
— RSV-related acute respiratory infection
: 71.7% (56.2 to 82.3)
— RSV-related lower respiratory tract disease:
82.6% (57.9 to 94.1),
— Severe RSV-related lower respiratory tract
disease: 94.1% (62.4 to 99.9)

N Engl J Med. 2023;388(7):595-608.

RSV- longevity of vaccine efficacy

* AReSVi-006 trial | A RSVPreF3 OA ©Z O A CHS seasond| R{EE vs
placebo
— 1 dose group: LRTD 67.2% (48.2—80.0), Severe LRTD 78.8% (52.6-92.0)

— X &5 group: LRTD 67.1% (48.1-80.0), Severe LRTD 78.8% (52.5-92.0)

o
— ZE.:RSVPreF3 OA2] single dose A& PO 2 2HM season”tX| protectiveSHH, i

=o| g o o
2&o 2otHel o] 52 glls

* AReSVi-006 trial®f| A RSVPreF3 OA T Z 2| 3HH M season”/tX| Et = 1t

— LRTD 62.9% (46.7-74.8)
- ZE. L3 MBEOE3RVAIZS SRR ES 2t §X| 2ol

i Clin Infect Dis . 2024;78(6):1732-1744.
Lancet Respir Med. 2025 Jun;13(6):517-529.
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RSV- L] #11
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e

— RSV vaccines are recommended for all adults ages 75 and older and adults ages 50 — 74
who are at increased risk for severe RSV
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Take-home Messages
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