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5' CDC's Division of Diabetes Translation. United States Diabetes Surveillance CDC
' System available at http://www.cdc.gov/diabetes/data
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SO FRYES

Death from cardiovascular disease tag  Myocardial infarction
(Hazard

ratio) Total death rt | - Ischemic stroke 123

B Total  Men I Women

MNormal Impaired fasting Diabetes Normoglycemia  Impaired fasting glucose Diabetes
glucose
End-stage kidney disease 5.41 (Hazard Heart failure
(Hazard ratio)
ratio) 1.52
1.51
1.06
105 1.49
1
1.04
1
1.00 ] ] . .
Normoglycemia Impaired fasting glucose Diabetes
Normoglycemia Impaired fasting glucose Diabetes
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v MAFLD A Asymptomatic diastolic dysfunction
R Excess/Dysfunctional adiposity
v MASH % % HFpEF

% % N %

LU LR R R R AR R RRY ]
L L R R R R e

" * insulin resistance/ Type 2 DM
v Cirrhosis/ liver s i Subclinical atherosclerosis
fiiure +  Atherogenic dyslipidemia Clinical manifestations of ASCVD
*  Hypertension
\“*

v" Albuminuria and CKD stages 1-2

v CKD stages 3-5
Anatol J Cardiol. 2025;29(8):384-393



UKPDS

ARI|ZE SO UKPDS: N = 3867, new onset T2DM Aggregate EndpoiniI ]997 2007
Y EETEL
Any diabetes related endpoint RRR:  12% 9%
p: 0.029 0.040
8 L - —— - -5 u
-
9 - Infensive Microvascular disease RRR:  25% 24%
_u
S Tle o e P: 0.0099 0.001
\ p
L Myocardial infarction RRR:  16% 15%
6. . . . . . :
R 3 . ; 1 T p: 0.052 0.014
All-cause mortality RRR: 6% 13%
0. Sulfonylurea/lnsulin vs. Conventional P 0.44 0.007
ARFER R UKPDS results
g9 =F A0l lp"*se"t"-d RRR = Relative Risk Reduction, P = Log Rank
= 99
- R G~ [ N= 3277, new onset T2DM (mean 53 y-0)
: Median 16.8-17.7-year f/u
s Intensive (SU or insulin, or if overweight, metformin)
71 . . . .
vs. conventional Tx (primarily diet)
GI p=0.008 p=0.14 p=0.82 p=0.84 p=0.99 p=0.71
1997 1998 1999 2000 2001 2002

Lancet 1998:352:837-853
NEJM 2008;359:1577-1589



UKPDS 91

1977 1997 2007
Randomised Post-trial Administrative
controlled trail Monitoring NHS data
N=4209 N=3277 N=1525

Interventional

2021

o v v v
20 years 10 years 14 years

Lancet 1998:352:837-853
NEJM 2008;359:1577-1589
Lancet 2024, 404: 145-155
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Overall relative risk reductions from baseline

SU/insulin group Metformin group
1997 10-year 24-year 1997 10-year 24-year
Endpoint Trial post-trial F/U post-trial F/U Trial post-trial F/U post-trial F/U
(95% CI)? (95% CI) (95% Cl) (95% CI)3 (95% ClI) (95% Cl)
f‘e"l‘; t‘l‘:betes 12% -9% 10% -32% -21% 18%
endpoint o=t (-1,-17) (-2,-17) (13, -47) (-5, -34) (-2, -31)
Myocardial 16%* -15% -17% -39% -33% -31%
infarction ° (-3, -24) (-6, -26) (-11, -59) (-11, -49) (-12, -46)
Microvascular -25% -24% -26%
- 0/ % o 0/ 00/ %
disease (-7, -40) (-11, -36) (-14, -36) 29% 16% 9%
All-cause 6%+ -13% -10% -36% -27% -20%
mortality ° (-4, -21) (-2, -17) (-9, -55) (<11, -41) (-5, -32)

Lancet 2024; 404: 145-155



DM Microvascular CVvD Mortality
DCCT/EDIC Type 1 N J <~ d >
<> <>
UKPDS Type 2 NE NE N/
ACCORD Type 2 NE > t
ADVANCE Type 2 J <~ <~

VADT Type 2 N <~ J <~

Long-term follow=-up
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Good health and Most
function, low adults
treatment risks T
and burdens

Healthy
older
adults

l

<7.5%

Older adults
with complex/
intermediate
health

Older adults with
very complex/
poor health

Any adults
with limited life
expectancy

A LB e

<8.0%

No A1C goal

Modifying Factors

Favor more stringent goal

Short diabetes duration

Favor less stringent goal

Long diabetes duration

Low hypoglycemia risk

High hypoglycemia risk

Low treatment risks and burdens

High treatment risks and burdens

Pharmacotherapy with cardiovascular, kidney, weight,

or other benefits

Pharmacotherapy without nonglycemic benefits

No cardiovascular complications

Established cardiovascular complications

Few or minor comorbidities

Severe, life-limiting comorbidities

Diabetes Care 2025;48(Suppl. 1):5128-5145
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Prediabetes (IFG, IGT) ; Diabetes

‘diagnosi

Postmeal gluc

Fasting glucose

--------------------------------------------------------------------------

Insulin resistance

Insulin level

I
50 1 B-cell function |
l

—-15 —-10 -5 0 5 10 15 20 25 30
Onset Years
diabetes

J Diabetes Res 2015;2015:487816



T 2 2 N

OAD OAD +
Diet and OAD* monotherapy = OAD OAD + multiple daily
exercise monotherapy up-titration combination basal insulin insulin injections

9
r]
T 8
HbA1c = 7%
7l - C
HbA1c = 6 5
________________________________________________________________________________ o
6 >
Duration of diabetes *OAD = oral antidiabetic

Campbell IW. Br J Cardiol 2000; 7:625—631.



VERIFY

2001 people
were split
randomly into
2 groups tofollow
the different
treatment courses

HR 0.51 (0.45-0.58)

HR 0-51 {95% Cl 0-45-0-58); p<0-0001

100 4 —— Metformin plus vildagliptin
— Metformin plus placebo
90 4
B0 -
g 70
=
z 60+
=
£ 7
2 40-
s
F 30
20
10
o I T T I
0 6 12 18 24

MNumber at risk
{number censored)

Metformin plus vildagliptin 983 960 862 815 752
Metformin plus placebo 989 937 733 661 576

T T T 1
42 48 54 60

551 509 478 187
377 337 299 108

Metformin

3weeks

Metformin

If blood glucose levels did not get worse, then treatment did not change

Metformin &
vildagliptin

Metformin &
vildagliptin

Metformin, vildagliptin
&insulin

6 months, or longer

if blood glucose levels Upto5Syears
did not get worse
Metformin & Metformin & Metformin, vildagliptin
placebo vildagliptin &insulin

Insulin added in either
group if blood glucose levels
continued to get worse

Vildagliptin added if
blood glucose
levels got worse

N=2001, new onset T2DM
HbAlc 6.5~7.5%
5-year f/u

Treatment failure: HbAlc >7.0% at two

consecutive scheduled visits which were 13
weeks apart

Lancet 2019;394:1519-1529 18
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S Dape:;fl;le_ SOLOIST-WHF5/SCORED®
' apagliflozin Yo
B corgltean
recommendation CV death, hHF, CV death, hHF,
Guidance for ]ndustry urgent HF visit urgent HF
Diabetes Mellitus — Evaluating - 1 .
Cardiovascular Risk in New SAVOR-TIMI 531 EXSFEE DEC"AREI;?MISB Delleverm
Antidiabetic Therapies to Saxagliptin Exenatide QW Dapagliflozin Dapagliflozin
Treat Type 2 Diabetes N=16,492 N=14,000 N=17,190 CV death, hHF,
1222 3P-MACE =1591 3P-MACE 1390 3P-MACE urgent HF visit
| | I
EXAMINE! TECOS* LEADER! CARMELINA? CAROLINA? Dapa-CKD? EMPA-Kidney!
“Rosialitazone Alogliptin Sitagliptin Liraglutide Linagliptin Linagliptin vs SU Dapagliflozin Empagliflozin
on the risk of M N=5380 N=14,671 N=9341 N=8300 N=6041 N=4000 N=~6000
and CV death” 621 3P-MACE 1690 4P-MACE =611 3P-MACE 4P-MACE + Renal =631 4P-MACE Renal outcomes Renal outcomes
NEIM 20077
1 ®
2007 2008 2013 2014 I 2515 2016 T201 2018 2019 202 021 2022 2023
ELIXA! CANVAS-R! CANVAS! HARMONY outcomes VERTIS-CV? Continued
Lixisenatide Canagliflozin Canagliflozin Albiglutide Ertugliflozin
N=6068 N=5700 N=4339 N=9400 N=8246
805 4P-MACE Albuminuria =420 3P-MACE 3P-MACE 3P-MACE
| | I 1 |
EMPA-REG OUTCOME? SUSTAIN-61 PIONEER-6 CREDENCE! REWIND? AMPLITUDE-0°
Empaglifozin Semaglutide (inj) Semaglutide(oral) Canagliflozin Dulaglutide Efoeglenatide
N=7020 N=3297 N=3176 N=3627 N=9622 ‘;PE_M A cé
772 3P-MACE 3P-MACE 3P-MACE Renal + 5P-MACE | = >1067 3P-MACE
1
EMPEROR- Reduced / preserved?
Empagliflozin
N=2850/4126
[ oresinhibitor ] sGLTZinhibitor I GLP-1Receptor agonist CV death o hHF
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Glucose- Patient- Cardiorenal afla  Weight management,
centric centric protection

{_A_\

SGLT2 inhibitors
GLP-1 receptor agonists

Diabetes remission?




EMPA-REG outcome

A Primary Outcome B Death from Cardiovascular Causes
0 RRR 14%4/ E RRR 38%¢ Placebo
g Placebo g &4
£ 15 ]
2 Hazard ratio, 0.36 (95.02% CI, 0.74-0.99) & ©7 Hazard ratio, 0.62 (95% C1, 0.49-0.77) Empaglifozin
£ P=0.04 for superiority Empaglifiozin £ 54 P<000l
2 101 3
z 2 4
w w
5 $ 3
E o5 & 2
l-
3 T T T T T T T 1 0 T T T T T T T 1
0 & 12 18 24 30 3% 42 48 0 3 12 18 24 30 3% 4 48
Month Month
No. at Risk No. at Risk
Empaglifiozin 4687 4580 4455 4328 3851 2821 2350 1534 370 Empaglifiozin 4687 4851 4608 4556 4128 3079 2617 1727 414
Placebo 1333 2256 2194 2112 1875 1380 116l 741 166 Placebo 2333 1303 2280 2243 2012 1503 1281 815 177
C Death from Any Cause D Hospitalization for Heart Failure  N=7020, T2DM with high CV risk
154 T Placebo ° H
. RRR 32%4, blacebo - RRR 35%4, Median 3.1-year f/u
*  Empagliflozin 10mg, 25mg vs. Placebo
§ 10 5 5
o Hazard ratio, 0.68 (95% Cl, 0.57-0.82) fiv Hazard ratio, 0.65 {95% CI, 0.50-0.85)
£ P<0.001 Empaglifiozin £ 4 P-0002 Empagliflozin
z z
a -] 34 .
£ s 3. * Primary outcome (CV death, nonfatal
g &
: - MI/stroke): HR 0.86 (0.74-0.99)
0 0 ° . -
0 6 12 18 24 30 36 2 28 0 6 12 18 2 30 3 P 8 CvV death' HR 0.62 (049 077)
Month Month * All cause death: HR 0.68 (0.57-0.82)
Nao. at Risk No. at Risk
E:pag“f‘llozin 4637 4651 4608 4556 4128 3079 2617 1722 414 Empagﬁﬁlozin 4687 4pl4 4521 4427 3983 2950 2487 1634 395 b HHF: HR 0-65 (0.50_0-85)
Placebo 23133 2303 2280 2243 2012 1503 1281 825 177 Placebo 23313 2271 2226 2173 1932 1424 1202 775 168

NEJM 2015,373:2117-2128 o1
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Relative Risk Reduction (RRR)

DECLARE-TIMI 58

l!

p=0.17
317
p=0.005
27
+ p=0.0008
HHF HHF or MACE
CV death

Relative Risk Reduction (RRR)

114
p=0.08
$22
p=0.0015
| 133
p=0.02
HHF HHF or MACE
CV death

Relative Risk Reduction (RRR)

EMPA-REG OUTCOME

Y14
p=0.04
434
p=0.002 P<0.001
HHF HHF or MACE
CV death

Relative Risk (RR) Reduction (RRR)

CREDENCE

J20
P=0.01
P<0.001
L39
P<0.001
HHF HHFor MACE
CV death

Cardiovasc Diabetol 2019; 18: 99




SGLT2 XN H|2| &g

EMPA-REG
OUTCOME
(empaglifiozin)

@ HHF

35%*
reduction

EMPEROR-Reduced
(empaglifiozin)
Patients with HFrEF,
with or without 12D

@ HHF

31%1
reduction

' CANVAS/CANVAS-R
| (canaglifiozin)

@ HHF
|

33%"
| reduction
|

. EMPEROR-Preserved
\ (empaglifiozin)

| Patients with HFpEF

i with or without T2D

@ HHF

29%*
reduction

DECLARE-TIMI 58
(dapaglifiozin)

@ HHF

27%1
reduction

CREDENCE
(canaglifiozin)
Patients with

120 and CKD

@ HHF

39%*
reduction

VERTIS CV
(ertuglifiozin)

@ HHF

30%1
reduction

DAPA-HF
(dapagilifiozin)
Patients with HFrEF,

with or without 12D

@ HHF

30%?
reduction

Cardiovasc Diabetol 2022;21:144
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o

EP-h

Composite Renal Outcomes

EMPA-REG CANVAS/ DECLARE-
@ OUTCOME @ CANVAS-R @ TIMI 58
(empagiifiozin) (canaglifiozin) (dapaglifiozin) 5
- Sustained
Doubling of ;
serum Cr . Doubling of 240% decrease z 10
(with eGFR 45 4% serum Cr S0%! in eGFR 46%
mimin/1.73n7) (with eGFR <60
mimin/1.73m?) . N
o
Albuminuria . | Abuminuria +| | Abuminuria ' €
progression S progression L progression o §™
3
g 5
CREDENCE DAPA-CKD VERTIS CV - "
@ (ertuglifiozin) £ 1%
(canagiifiozin) (dapagiifiozin) < £=0.00001
35
: 250% Sustained
Dowbing ot 40%"| | decreasein | 47%! 240% 35%" 2
serum Cr
eGFR decrease 440
in eGFR p<0.001
-45
Albuminuria 319t | | Abuminuria Not Albuminuria 219%* 147 $46
progression progression  reported progression £<0.001 p<0.001
DECLARE-TIMI 58 CANVAS EMPA-REG OUTCOME CREDENCE

Cardiovasc Diabetol 2019; 18: 99
Cardiovasc Diabetol 2022;21:144



GLP-1 +EHIZHEH|O| MERA YA

= L. a o
MACE

HR Weight
Study Favours GLP-1RA with 95% CI (%)
ELIXA —i— 1.02[ 0.89, 1.17] 14.24
LEADER 0.87[ 0.78, 0.97] 17.28
SUSTAIN-6 0.74 [ 0.58, 0.99] 6.82
EXSCEL 0.91[ 0.83, 1.00] 19.20
HARMONY —— 0.78[ 0.68, 0.90] 13.90
REWIND 0.88[ 0.79, 0.99] 16.83
PIONEER 6 0.79[ 0.57, 1.10] 4.21
AMPLITUDE-O 0.73[ 0.58, 0.92] 7.53
Overall 0.86[ 0.79, 0.94]
Heterogeneity: - = 0.01, I* = 50.09%, H’ = 2.00
Testof 6 =0;: Q(7) = 12.62, p = 0.08

0.50

1.25 1.50

Cardiovasc Diabetol (2021) 20:189



GLP-1 T2 | Z2I 25| 2| Aled A QAFZE D}

Heart failure

HR Weight
Study Favours GLP-1RA with 95% CI (%)
ELIXA L | 0.96[ 0.75, 1.23] 11.19
LEADER B 0.87[ 0.73, 1.04] 21.85
SUSTAIN-6 m > 1.11[ 0.77, 1.61] 5.03
EXSCEL il 0.94[ 0.78, 1.13] 19.92
HARMONY B 0.85[ 0.70, 1.04] 17.47
REWIND B 0.93[ 0.77, 1.12] 19.50
PIONEER 6 < = > 0.86[ 0.48, 1.55] 1.99
AMPLITUDE-O < m 0.61[ 0.38, 0.98] 3.05
Overall N 0.90[ 0.83, 0.98]
Heterogeneity: T~ = 0.00, I = 0.00%, H” = 1.00
Test of 6 = 6;: Q(7) =4.90, p = 0.67

0.;50 0.'?5 1.00 1.'25 1.'50

Cardiovasc Diabetol (2021) 20:189



A2 |II- IOI Al RF Ol AFZ4 I.
GLP-1 +=&HX Mol ME dadn
Renal endpoints
HR Weight

Study Favours GLP-1RA with 95% ClI (%)
ELIXA = »1.16[0.74, 1.82] 4.23
LEADER —— 0.78[0.67, 0.91] 21.32
SUSTAIN-6 < o 0.64[0.46, 0.89] 7.55
EXSCEL —il— 0.88[0.76, 1.01] 24.02
REWIND —- 0.85[0.77, 0.93] 33.84
AMPLITUDE-O L 0.77[0.58, 1.03] 9.05
Overall N 0.83[0.73, 0.94]
Heterogeneity: 1° = 0.00, I = 36.52%, H’ = 1.58
Test of 8, = 6;: Q(5) =6.30, p =0.28

0.50 0.75 1.00 1.25 1.50

Cardiovasc Diabetol (2021) 20:189



GLP-1 T=ENEHEX 2| M I E N

Macroalbuminuria

HR Weight
Study Favours GLP-1RA with 95% CI (%)
ELIXA o 0.81[0.66, 0.99] 14.16
LEADER o 0.74[0.60, 0.91] 13.48
SUSTAIN-7 A 0.54[0.37, 0.78] 4.64
EXSCEL = 0.79[0.64, 0.97] 13.52
REWIND — — 0.77[0.68, 0.87] 32.90
AMPLITUDE-O N e 0.68[0.58, 0.80] 21.29
Overall <> 0.74[0.67, 0.82]
Heterogeneity: 1° = 0.00, I’ = 11.05%, H = 1.12
Test of 8, = 6;: Q(5) = 5.44, p = 0.37

0.50 0.75 1.00 1.25 1.50

Cardiovasc Diabetol (2021) 20:189



GLP-1 =8N HEX|2| k| EF 21
Non-fatal stroke
HR Weight

Study Favours GLP-1RA with 95% CI (%)
ELIXA i > 1.12[ 0.79, 1.58] 8.31
LEADER B 0.89[ 0.72, 1.11] 21.32
SUSTAIN-6 < = 0.61[ 0.38, 098] 445
EXSCEL - 0.85[ 0.70, 1.03] 26.77
HARMONY O 0.86[ 0.65, 1.13] 13.06
REWIND - 0.76 [ 0.61, 0.95] 20.35
PIONEER 6 N - > 0.74[ 0.35, 1.57] 1.77
AMPLITUDE-O < = 0.80[ 0.48, 1.32] 3.96
Overall N 0.84[ 0.76, 0.94]
Heterogeneity: T = 0.00, I = 0.00%, H* = 1.00
Test of 6 = 6;: Q(7) = 5.64, p = 0.58

0.;50 0.l?5 1.00 1.l25 1.I50

Cardiovasc Diabetol (2021) 20:189



SGLT2 A H| |2t GLP-1 +=EX| &8 XH|2e| Y AFZ 1| H|

GLP-1RA SGLT2i
MACE v had
CV mortality v v
Total Mortality v had
Stroke v X
HHF v 4 4
Kidney Outcomes v 4 04
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o2 & E (24 of')

The time to fatal/nonfatal MI (excluding silent MI).!

Kaplan-Meier Event Rate

0.10 4 — Pioglitazone (65/1230)
-= Placebo (88/1215)
0.08 - o
" I 28%
. _’.:*" 0
0.06 -
0.04 -
0.02 - pioglitazone HR  95% Cl  pvalue
vs placebo 072 052,099 0.045
0.00 - <
N at Risk : 2445 2387 2337 2293 2245 2199 399 (139)
T T T T T T 1
0 6 12 16 24 30 36

Time from Randomization (months)

JACC 2007, 49: 1772-1780
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21t (2K} of )

The time to stroke in patients w/ previous stroke’

Kaplan-Meier Estimate

0.12

0.10

0.08 -

0.06 -

0.04

0.02 -

— Placebo
— Pioglitazone

HR=0.53 (95% Cl 0.34-0.85)
p=0.009

0.00

6 12 16 24 30 36
Time from Randomization (months)

Stroke. 2007;38:865-873
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Drug Pioglitazone SGLT2 inhibitors DPP-4 Inhibitors GLP-1 Agonists Confidence
Subgroup DM Non-DM NASH DM Non-DM NASH DM Non-DM NASH DM Non-DM NASH High

ALT-,

AST

Evidence of benefit

AT Statistically
significant
improvement in

Inflammation parameter

ALT

200 Fibrosis

Evidence of possible benefit
Steatosis
Trend toward

Sample s e improvement, but
Size 150 ALT —O resulis are
statistically non-

significant
G GTO GGT O ALT AST
@

100 GGT- —-—
Fibrosis Steatosis No trend tows.rds
AST. ) improvement in
Fibrosis ., Steatosis parameter
GGT

0 Steatosis Fibroaks Steatosis AST AST

Inflammation - GGT
GGT— i is -
Fibrosis ALT-

No evidence of benefit

Digestive and Liver Disease 53 (2021) 44-51



Incretin 7|t X| =, H| Tk}

Study phase

Route and
frequency

Treatment i

duration
(weeks)

Number of
participants

Baseline
weight (kg)

Placebo-
subtracted
weight loss

(% body weight)

-10

Body-weight loss (%)

=25

Obesity/overweight Type 2 diabetes mellitus
| |
I 1 I |
2 3 3 2 3 2 2 8 3 2 2 3
PO daily SQweekly POdaily SQ weekly SQweekly SQ weekly PO d;‘{llice POdaily SQweekly SQweekly SQweekly SQ weekly
ily

36 68 68 46 72 48 16 68 68 32 36 72
57 1306 334 54 630 62 38 388 404 31 43 an

13%%‘ 105.4 1045 105.9 1056 108.0 93 961 99.9 104.3 998 996
12.3 14.4 156 16.7 201 221 45 N/A 76 N/A 139 124

Orforglipron Semaglutide Semaglutide Survodutide Tirzepatide Retatrutide
45mg 24mg 50mg 48mg 15mg 12mg

Danuglipron Semaglutide Semaglutide Cagrlintide/ Retatrutide Tirzepatide
120 mg 50 mg 24mg semaglutide 12mg 15mg
24mg

-1.2% N/A -1.6% -2.2% -2.02% -1.94%
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Goal: Achievement and Maintenance
of Weight and Glycemic Goals

Goal: Cardiovascular and Kidney Risk Reduction in
High-Risk Individuals with Type 2 Diabetes*

*
Cti, EHHSlo v v r ﬂ 1 o ,
o o 1 t +Indicators of +HF +CKD )
+ASCVD hiah CVD risk +Weight +Achievement and maintenance
g Current or prior eGFR <60 mL/min/1.73 m* OR management of glycemic goals
symptoms of HF albuminuria (ACR 3.0 mg/mmol
with documented [30 mglgl). Repeat measurement .
E x v b 4 HFrEF or HFpEF is required to confirm CKD l l
= +ASCVD/indicators of high CVD risk~ L, .
) Efficacy Metformin or other agent (including
GLP=1 RA" SGLT2i with for weight combination therapy) that provides
with proven proven CVD SGLT2i* +CKD (on maximally tolerated loss adequate EFFICACY to achieve and
fi i intai i
CVD benefit ) ( benefit with proven HF benefit dose of ACEi or ARB) — ] maintain glycemic treatment goals
in this population high: Prioritize avoidance of hypoglycemia
pop . ) .
SGLT2i with primary evidence Semaglutide, in high=risk individuals
of reducing CKD progression tirzepatide - .
+ SGLT2i can be started with High:
] eGFR =20 mL/min/1.73 m? .
If A1C s above goal « Continue until initiation of Dulaglutide,
dialysis or transplantation fraglutide Efficacy for glucose lowering
+ Glucose-lowering efficacy is reduced
- <L with eGFR <45 mL/min/1.73 m? Intermediate: Very high:
GLP-1RA (not Dulaglutide (high dose), semaglutide,
« For individuals on a GLP-1RA, consider adding —— —_— listed above), tirzepatide, insulin
SGLT2i with proven CVD benefit or vice versa SGLT2i Combaation ol comnination
» Pioglitazone™ i ' n
GLP-1 RA¥ with proven CKD benefit Neutrais injectable (GLP-1 RA and insulin)
Metformin, High:
. o DPP-4i GLP-1RA (not listed above), metformin
If A1C is above goal, for individuals L A '
on SGLTZi, consider incorporating pioglitazone, SGLTZi, suffonyhrea
a GLP-1RA or vice versa Intermediate:
’ DPP-di

ASCVD: M, stroke, arterial
revascularization, TIA, UA,

If A1C is above goal or significant hypoglycemia or

. . If additional cardiovascular and kidney risk reduction, management of other —
am p utatio n, Sym ptO matic or metabolic comorbidities, andfor glycemic lowering is needed FN hyperglycemia or barriers to care are identified
1
asymptomatic CAD | '
Indicators of high risk: age 255 , 4 "
L itigating ri ! » Refer to DSMES t t self-sfficacy in achi t of
years + two or more additional | +Mitigating risk Olf MASLD or MASH ] : treairrn:m P 0 support self-efficacy in achievement o
. . 1 « Consider technology (e.g., diagnostic or personal CGM) to
rISk fa ctors (ObeSItyr HTN; ¢ : identify therapeutic gaps and tailor therapy
. e . p » Identify and address SDOH that impact achievement of
smoki l?g’ C!ys lipidemia, Agents with potential benefit in MASLD or MASH ' treatment goals
albuminuria ) GLP-1RA, dual GIP and GLP-1 RA, pioglitazone, or combination of GLP-1 RA with pioglitazone L - !
Use insulin in the setting of decompensated cirrhosis
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-
Individualize 0
care, targeting
the following: |

>

+ Adoption of a
healthy lifestyle

= Weight loss (if indicated)
= Optimal diabetes
management

« Cardiovascular
risk reduction

+ Need for metabolic
surgery (as recommended
by guidelines)

Obesity
pharmacotherapy

Prefer GLP-1RA,
dual GIP/{GLP-1RA

Mot indicated

Obesity
pharmacotherapy

Prefer GLP-1RA,
dual GIP/GLP-1RA

Obesity
pharmacotherapy

Compensated
MASLD cirrhosis

Decompensated

As with F2-F3
with caution*

cirrhosis

:.:El

Diabetes Care 2025;48:1057-1082
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Efficacy for Glucose Lowering

@ Insulin, Tirzepatide,

Glycemic Management Risk for Hypoglycemia

Intensification

Semaglutide, FRC"

@ Other GLP-1RA

Intensification

@ Insulin, Sulfonylurea, Glinide
© GLP-1RA, Metformin, TZD,

DPP4i, SGLT2i, a-glucosidase-i

\
Mono Dual
therapy therapy

@ Insulin, TZD, Sulfonylurea,

E Degree of Weight Change
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e e R gy e )

@ Metformin, Sulfonylurea, o o) M Y T
. . = 1, Q- | -
DPP4i, TZD, SGLT2i Triple or GLP-1RA + Insulin |3 °
Quadruple therapy? + OADs ] Metformin
® Glinide, G'QIUCOSidase-i %‘ @ Other GLP-1RA, SGLT2i
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Hypercatabolic State or

Islet Failure Management

Basal Insulin

4

Basal-Plus /Premixed Insulin

Basal-Bolus Insulin®

Intensification

Cardiovascular-Renal

Risk Management

A ASCVD* HF CKD Stroke®
S

S — l

‘2 + CVD benefit

1 | SGLT2i

TZD

<
o
o
—
)

GLP-1RA

®Can be delivered via MDI or insulin pump

“Atherosclerotic cardiovascular disease (ASCVD)

9Individuals with ischemic stroke, including transient ischemic
attack, but excluding hemorrhagic stroke



=  GLP-1 analogue

=  Sulfonylurea =  DPP-IV inhibitor
=  Meglitinide = a-glucosidase inhibitor
=  DPP-IV = TZD

Islet B-cell

inhibitor @’ il
*  GLP-1analogue”. R
g\_/ 5 Decreased
' Incretin Effect
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Secretion \ 1 /
liletu-oell‘ . SGLT2
=  DPP-IV Jr—— - inhibitor
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" GLP-1 Increased \ Increased Glucose
Glucagon Secretion Reabsorption
analogue

& =

Decreased Glucose
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HGP Uptake

= Metformin g;:fruo':;at;';s:‘nitter = Metformin
= Teb - TD
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analogue
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SGLT2 A H|H| 2t DPP-4 inhibitor HH|H| HE A| 4 EX 7|H

~ SGLT2i ~ DPP4i
KIDNEYS PANCREAS INTESTINE
Indirect Dual
- pancreatic pancreatic
£ ’ effects effects
* P B-cell sensitivity * P Insulin secretion

T GLUCOSURIA * P Glucagon * @ Glucagon INCRETIN EFFECT

J' Gluco-toxicity ™ GLP-1 ™ GIP
[ 7

i

4 Weight + | SBP " 4 HYPERGLYCAEMIA - Weight neutrality

_ (+ PLEIOTROPIC EFFECTS)

Diabetes Ther 2022;13:1097-1114



SGLT2 2| X| 2t DPPa A XN|H| HE A| LAMA 7|Cl &0}

DPP4 A H|A| SGLT2 X A 38
Hypoglycemia - - -
Weight - N2 N
MACE - N N2
HF - A v

Renal disease Limited evidence J NE

Diabetes Ther 2022;13:1097-1114



SGLT2 HX|&| 2} TzD HE Al 4 EH 7|

TZD SGLT2 X[ H| 8&
Blood pressure N2 N2 Vd
HbA1c Ng N2 N2\ Z
Insulin sensitivity ™~ T 1T
Beta cell function ™~ ™ ™1
Renal disease NJ N2 N2 \%
Fat weight gain T N2 -

Diabetes, Obesity and Metabolism 18: 454—462, 2016.



SGLT2 A XX TzD HE Al YMH 7|0l =1}

TZD SGLT2 A | d&
Stroke N2 T N\
Myocardial infarction N N2 N2
Cardiovascular death N2 N\ N2
Heart failure T N2 N
Fluid retention T N -

Diabetes, Obesity and Metabolism 18: 454—462, 2016.



SGLT2 UM M2} GLP-1 =2 H|ZHE X HE Al MEH™ 7|H

SGLT2 2 H|H| GLP-1 =X & EX &
Beta cell function ™~ ™1 TP
Insulin sensitivity T T ™
Atherogenesis - N2 N
Natriuresis ™ T ™
HbA1c N\ N2 Vid
Weight N2 N NN
Blood pressure N2 N2 N2

Lipid profile T - T

Diabetes Obes Metab. 2017;19:1353-1362



SGLT2 M X2} GLp-1 +EHEEXH B & Al A&H 7|t =z 1t
SGLT2 A H| GLP-1 =& %5EX &
MACE N2% N2 A%
HHF N2 Vid
Stroke N
Renal events % N2% NA2%
Hemodynamic benefit ™ ™
Visceral fat N2 N2
MAFLD, MASH N2

Diabetes Obes Metab. 2017;19:1353-1362
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