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Urinary glucose excretion via SGLT2 inhibition!

[

Filtered glucose
load > 180 g/day

®

SGLT, sodium glucose co-transporter.
* Loss of ~ 78 g of glucose per day?, equating to 240-320 kcal/day.
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SGLT2 inhibitors
reduce glucose
re-absorption
in the proximal
tubule, leading to
urinary glucose
excretion™ and
osmotic diuresis
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Comparing Agents

Medication Average A1C Hypoglycemic |(Weight
lowering Agent Gain/Loss g

Metformin 1.5% Loss
Sulfonylureas 1.5% Yes Gain
Glinides 1-1.5% No Gain
< SGLT-2 Inhibitors 1% No Loss >
TZDs 0.5-1.4% No Gain
a-Glucosidase  0.5-0.8% No Neutral
Inhibitor

DPP-4 Inhibitors 0.5-1% No Neutral
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An overview of obesity-related complications: The epidemiological evidence linking
body weight and other markers of obesity to adverse health outcomes

Disease, condition Required weight loss (%) for improvement or resolution

Type 2 diabetes
Prevention
Remission

Hypertension

MAFLD

Cardiovascular outcomes

Dyslipidemia

OSAS

Gastroesophageal reflux

Stress incontinence

Breast cancer (women)

0o 12 3 4 5 6 7 8 9 10 11 12 13 14 15 >20 Weight loss (%)

Diabetes Obesity Metabolism, First published: 11 March 2025, DOI: (10.1111/dom.16263)
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SGLT2-i e perdita di Peso Corporeo

TABLE1 Weight change achieved in published Phase |l trials with available glucagon-like peptide receptor agonists (GLP-1 RAs) and sodium-
glucose co-transporter 2 inhibitors (SGLT2i)

Drug

GLP-1 RA
Dulaglutide

Exenatide
Exenatide-OQW

Liraglutide

Liraglutide

Lixisenatide
SGLT2i
Canagliflozin
Dapagliflozin
Empagliflozin
Ertuglifiozin

Properties

GLP-1 RA peptide fused to
lgG4 molecule

39 AA peptide

Encapsulated in biodegradable
polymer microspheres

C-16 fatty acid to lys26, non-
covalent bond to albumin

C-16 fatty acid to lys26, non-
covalent bond to albumin

44 AA derivative of exenatide
SGLT2:5GLT1 relative specificity

¥

Route of Weight Change in T2DM
Administartion/Dosing Trials: Absolute (kg)
sc 0.75-1.5 mg weekly -0.8 to 2.9%2
sc 5-10mcg bd -1.4 fo 4118
sc 2 mg weekly 1.4 tg 371118
sc 1.2 mg-1.8 mg od -2 to 5.0 14172
sc titrate in 0.6 mg weekly -6.0""
increments to 3 mg od
sc 10-20mcg od -1.3 to 3.0

Abbreviations: bd, twice daily; od, once daily; po, oral; sc, subcutaneous. These data are from separately published studies and, therefore, are not intended

to indicate comparative efficacy.

E- Brown Obesity Reviews. 2019;20:816—828
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EMPA-REG OUTCOME: Summary

A Primary Outcome

B Death from Cardiovascular Causes
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Empagliﬂozin 4687 4580 4455 4328 3851 2821 2359 1534 370 Empagliﬂozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
C Death from Any Cause D Hospitalization for Heart Failure
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Month Month
No. at Risk No. at Risk
Empagliﬂozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagliﬂozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

1.Zinman B efal. N Engl J Med 201I5;373:21 117; 2. Wanner C et al. N Engl J Med 2016 (submitted)



SGLT2 INHIBITORS: CARDIOVASCULAR OUTCOMES TRIALS

EMPA-REG OUTCOME

Lod “:

CANVAS Program

2037

DECLARE-TIMI 58

20719

VERTIS CVW

. L

DRUG Empagliflozin 10-25 mg daily Canmagliflozin 100-300 mg daily Dapaglifiozin 10 mg daily Ertugliflozin 5-15 mg daily
# RANDOMIZED FOZ0 10347 175160 B245
lactive, n=45637; placebo, n=2333] lactive, n=57684; placebo, n=4347) lactive, n=8532; placeba, n=8578} (activa, n=549%; placebo, n=2747)
INCLUSION = Type 2 diabetes; Hoalc 7.0-10% = Typa 2 diabetes; Hg&Alc 70-10.5% = Type 2 diabetas; HgAlc 6.5-12% = Type 2 diabetes
CRITERIA = Established cardiovascular diseasae = Established cardiovascular dizease, = Established cardiovascular disease, = HgAlc 7.0-10.5%
= @53FR =320 mL/min ar =2 sk factors or multipla risk tactors = Established cardiovascouilar dissasa
= aGFR =30 mL/min = ZrCl =60 mL/min
BASELINE = Age ~63 years; male ~71% = Age -EB3 years; mala ~§4% = Age ~64 years; male ~63% = Age -84 years; male ~70%
CHARACTERISTICS | . posge ~g1% = HgAle ~8.2% » HgAle ~B.3% = HgAle ~B.2%
= CAD ~78%; prior Ml -473% = Established ASCVD ~7F2% = Established ASCWVD ~41% = CAD -7BXR
DURATION Median follow-uwp period of 3.1 years Median follow-up period of ~3.86 years kledian follow-up period of ~4.2 years Mean follow-up period of 3.5 years
PRIMARY Camposite of cardiovascular death, Composite of cardiovascular death, Composite of cardiovascular death, Composite of cardiovascular death,
OUTCOME non=fatal Ml and non-fatal stroke nan=fatal Ml and non-Tatal stroke myocardeal imfarction and stroke non=fatal Ml and non-fatal stroka
RESLULTS Primary Composite Outcomea: Primary Composite Outcome: Primary Composite Outcome: NSD Primary Composite Outcomea: M50
490 [10.5%) vs 282 (121%} 26.8 vs 31.5 (# pts per 1000 pt-years) 756 (B.A1%) vs B3 (B.36%], B53/5453 (11.9%) vs 3272745 (11.9%)
HR 0.86 {95% CI 0.74-0.89) HR 086 (25% CI0.75-0.87); p=0.02 HR 0.93 [25% CI 0.84-1.03}; p=017 HR 087 (95 6% Cl1 0.85-111)
p=0.04; ARR 1.63%; MMT ~&2
MORBIDITY Mon=-Fatal MI: NSD MHan=-Fatal Mi: M0 Mom=-Fatal MI: N30 Mon=-Fatal b NSD
OUTCOMES Mon-Fatal Stroke: NSD Mon-Fatal Stroke: MSD Mon-Fatal Stroke: MSD Mom=-Fatal Stroke: M50

——>

Heart Failure Hospitalization:
126 (2.69%) vs 95 (4.07%)

HR 065 [85% CI'0.50-0.85}
p=0.002; ARR 1.38%; NNT -73

Heart Failure Hospitalization:
5.5 ws B.7 (# pts per 1000 pt-years]
HR 0.67 {85% CIl 0.52-0.87)

Heart Failure Hospilalization:
212 (2.47%] vs 285 (3.33%)

HR 0.73 (95% CI 0.61-0_88})
ARR DLEER; MNT =116

Heart Failure Haospitalization:
139 (2.53%] vs 88 (3 .80%)

HR 0.70 (85% CI 0.54-0.90)

MORTALITY
OUTCOMES

Cardiovascular Death:

172 {3 B7%) ws 137 {(E.BTX)

HR 082 {95% CI 0.42-0.77}
p=0.00%; ARR 2 20%; MNT 46

Cardiowvascular Dreath:

MSD

Cardiovascular Death:
MNSD

Cardiovascular Daath:
MNSD



Cardiovascular Outcomes in the
integrated CANVAS Program

Neal B et al. N Engl J Med ;377:644-657

" Canagliflozin  Placebo
Outcome (N=5795)  (N=4347) Hazard Ratio (95% Cl)
no. of participants per 1000 patient-yr

Death from cardiovascular causes, 26.9 315 I—.—Ii 0.86 (0.75-0.97)

nonfatal myocardial infarction, !

or nonfatal stroke }'
Death from cardiovascular causes 11.6 12.8 —&— 0.87 (0.72-1.06)
Nonfatal myecardial infarction 9.7 11.6 —&—- 0.85 (0.69-1.05)
Nonfatal stroke 7.1 8.4 —e—— 0.90 (0.71-1.15)
Fatal or nonfatal myocardial infarction 11.2 12.6 l—.—§—| 0.89 (0.73-1.09)
Fatal or nonfatal stroke 7.9 9.6 [ 0.87 (0.69-1.09)
d Hospitalization for any cause 118.7 131k }—.—! 0.94 (0.88-1.00)
Hospitalization for heart failure 5.5 8.7 —e— ! 0.67 (0.52-0.87)
Death from cardiovascular causes 16.3 208 —o— | 0.78 (0.67-0.91)

or hospitalization for heart failure H
Death from any cause 17.3 19.5 —e—i 0.87 (0.74-1.01)
Progression of albuminuria 89.4 128.7 o 3 0.73 (0.67-0.79)
40% reduction in eGFR, renal-replacement 5.5 50 +H—8— A 0.60 (0.47-0.77)

therapy, or renal death !

0:5 110 2:0
Canagliflozin Better Placebo Better

Cardiovascular Outcomes with Ertugliflozin in Talpe 2 Diabetes
N Engl'J MedVolume 383(15):1425-1435
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Months Months
No. at Risk No. at Risk
Placebo 2747 2724 2684 2612 1423 1186 227 Placebo 2747 2703 2643 2543 1371 1116 215
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Major Cardiovascular and Renal Outcomes and Death from Any Cause:

DECLARE TIMI 58.

Wiviott SD et al. N Engl J Med2019;380:347-357
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Dapagliflozin Placebo
Outcome (N=8582) (N=8578) Hazard Ratio (95% Cl) P Value
rate/1000 rate/1000
no. (%) patient-yr  no. (%) patient-yr
Cardiovascular death or hospitalization 417 (4.9) 122 496 (5.8) 14.7 —e—i 0.83 (0.73-0.95) 0.005
for heart failure
MACE 756 (8.8) 226 803 (9.4) 242 o1 0.93 (0.84-1.03)  0.17
240% decrease in eGFR 370 (4.3) 108 480 (5.6) 141 —e—i 0.76 (0.67-0.87)
to <60 mlfmin/1.73 m?, s
ESRD, or death from renal
or cardiovascular cause
Death from any cause 529 (6.2) 151 570(66) 164 —e— 0.93 (0.82-1.04) S8
Hospitalization for heart failure 212 (2.5) 6.2 286 (3.3) 8.5 —e— 0.73 (0.61-0.88) il
Myocardial infarction 393 (46) 117  441(5.1) 132 —e— 0.89 (0.77-1.01)
Ischemic stroke 235 (2.7) 63 231 (2.7) 6.8 —e— 1.01 (0.84-1.21)
Death from cardiovascular cause 245 (2.9) 7.0 249 (2.9) 7.1 —e— 0.98 (0.82-1.17)
Death from noncardiovascular cause 211 (2.5) 6.0 238 (2.8) 68 —— 0.88 (0.73-1.06) h
=40% decrease in eGFR 127 (1.5) 37 238 (2.8) 7.0 —e— 0.53 (0.43-0.66)
to <60 mlfmin/1.73 m2,
ESRD, or death from
renal cause
I T 1
0.40 050 1.0 1.5
Dapagliflozin Placebo a
Better Better
5
Dapaghiiozin B8O3ZL 3533 S430 539 BLAT BI30 SUUY 239 2a47Z 858Z 8909 B495 39437 3309 3305 BLU 03 B/}.s

Effetto favorevole sull’insufficienza cardiaca




Kirm ot al. Cardiowase Dicbetal (2J078) 1797
httpayfdoiorg/10.1186/s12933-018-0737-5

Cardiovascular Diabetology

ORIGINAL INVESTIGATION Open Access

Association between

sodium glucose

co-transporter 2 inhibitors and a reduced
risk of heart failure in patients with type 2
diabetes mellitus: a real-world nationwide
population-based cohort study

Young-Gun Kim'~, Seung Jin Han?, Dae Jung Kim?®, Kwan-Woo Lee® and Hae Jin Kim® @
'

a b c

g Zq B 3- g g

x " — (ww-z - y =r-u 3 " — i

E BGLT-H 2 SOLT - ul_ SELT-T

z | B = T

; E £ w7 Fa

5 x| B

= =

g & 3 | 3 8.

A= F§ _ |

A e

ga. — ga_ e B

= et - = | — = "

3 e - P g e

EE_ " e 2 - !_3 5 :

E __.-'"-'. E | __.-'. E ! s -

. " 1 F 5 —

a g = G || - .

e T o () o b " F i i mhw 1 > i
Folow—1g Tiram |dapa) Folbre—op Titaes (S Folira—wp Tirsas Jdoym|

LR Y B TR

LA BT e | O o D M el Fria] By O SiCRa TEITE AT L
SCAT.3 AT I TRE 4437 Ed SCLT-3A iRk i S} e [t} SCI T-2 &Rl 14ITR p i T
Fig. 2 Faplan—Maier plots of hospitalization for heart failure in all patients (@} and baseline candiovascular stratifications {b with baseline
cardiovascular disease, € without baseline cardiovascular disease). OPP-4i dipeptidyl-peptidaze IV inhibitor, & number, 5GL0-27 sodivm-glucose
co-transporter 2 inhibitor, p yearis)

%,

Conclusions

Our results suggest that SGLT-2i reduced hHF compared
with DPP-4i. A HF protective effect of SGLT-2i vs. DPP-
4i was shown 30 days after initiating the SGLT-2i among
patients with established CVD, but this effect appeared
later in patients without established CVD.




Benefici su Outcome CV in pazienti con Diabete Mellito e Malattia Renale Cronica

Dapagliflozin in Patients with Chronic Kidney Disease Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy
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JAMA Cardiology | Original Investigation
Association of SGLT2 Inhibitors With Cardiovascular and Kidney Outcomes

in Patients With Type 2 Diabetes
A Meta-analysis

Figure 3. Effects of Sodium-Glucose Cotransparter 2 Inhibitors on Hospitalization for Heart Failure Figure 4. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Kidney-Related Outcomes
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CONCLUSIONS AND RELEVANCE In this meta-analysis, SGLT2 inhibitors were associated with a

reduced risk of major adverse CV events; in addition, results suggest significant

heterogeneity in associations with CV death. The largest benefit across the class was for an

associated reduction in risk for HHF and kidney outcomes, with benefits for HHF risk being JAMA Cardiol. 2021:6(2):148-158. doi-10 1001 fjamacardio 2020 4511
. . ; Publishied online Octaber 7. 2020,

the most consistent observation across the trials.



SGLT2Z2 INHIBITORS: SUMMARY OF HEART FAILURE TRIALS
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European Saciety  psneidoiorg/10.1093/eurheartj/ehac494 e
of Cardiclogy P ¥ Clinical trials

Empagliflozin in acute myocardial infarction:
the EMMY trial Empagliflozin following severe myocardial infarction

. Multicentre, double-blind RCT
o
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Creatine kinase > 800 U/l =
Troponin T/l-level > 10x ULN

Empaglifiozin

Primary outcome Secondary outcomes

@ W
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4 LVESV

{ LVEDV &
L

4 NT-proBN

Conclusion In patients with a recent myocardial infarction, empagliflozin was assoclated with a significantly preater NT-proBNP reduc-
tion over 26 weeks, accompanled by 2 significant improvement n echocardiographic functional and structural parameters,
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Empagliflozin after Acute Myocardial Infaretion
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Early initiation of SGLT2 inhibitors after acute

myocardial infarction

@ESC

Working Group
Cardiovascular
Pharmacotherapy

Andeas Hammer 17, Samuel Sossalla’®, and Patrick Sulzgruber (2 1-*

EMPACT-MI 11 RCT DAPA-MI

Inclusmn Newly LVEF ¥/Congestion
Exclusion: History of HF
\

Acute MI (NSTEMI/STEMI)

Inclusion: LVEF ¥ or Q-wave MI
Exclusion: History of HF/DM

\

( 6522 Patients

78% with LVEF <45%

|

7

4017 Patients
67% with LVEF 30-49%

3

J

J/

( 10mg o.d.
| e ] Dapagliflozin

\

Placebo 10mg‘o.d.'
\ Empagliflozin
-

P —— N Composite Endpoint: R
First h o.t l"’oi' ef :FI/ il Death, HF-hosp., nonfatal MI, AFIB
rsthosprtatza dionﬂ:) r all-cause onset, DM onset, NYHA reduction,
\_ =l ) \Weight loss >5% )
& P e ™\
HR 0.90 (95% C10.76-1.06, p=0.21) Win-Ratio: 1.34 (95% Cl 1.20-1.50, p<0.001)
\ J \ J

outcomes such as mortality remains unclear.
However, the absence of a mortality signal in both
DAPA-MI and EMPACT-MI raises questions about
their routine post-AMI use of SGLT2 inhibitors,
especially considering cost and safety concerns

In conclusion, while SGLT2 inhibitors offer promising
cardiometabolic and HF benefits in post-AMI
> patients, their long-term impact on robust

cot

The DAPA-MI trial investigated
the effect of dapagliflozin on
cardiometabolic outcomes in
patients with AMI without a

history of diabetes mellitus
(DM) or HF

CONCLUSIONS

In patients with acute Ml as noted
above, after approximately 1 year of
treatment with dapagliflozin there
were significant benefits with
regard to improvement in
cardiometabolic outcomes but no
impact on the composite of
cardiovascular death or
hospitalization heart failure

compared with placebo.

for
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SGLTZ INHIBITORS: SUMMARY OF RENAL TRIALS
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Long-term benefits of dapagliflozin on renal outcomes of type
2 diabetes under routine care: a comparative effectiveness
study on propensity score matched cohorts at low renal risk

Gian Paolo Fadini,™"" Enrico Longate,” Mario Luca Movieri,” Stefano Del Prata” Angelo Avogaro,” and Anna Solini”
DARWIN-Renal Study Investigators

a New-onset CKD b Loss of kidney function
0.251 HA 0.76 (0.66 - 0.89) 0297 HR 0.69 (0.56 - 0.87))
0.0 #0001 4 020 #0002
§ §
£ 0,154 = 0.154
g 2
o 0.101 g 0.104
a. Q. .
—_— T g In summary, our study, designed to overcome some
——  Dapagifiazn . . . .
0.00 S 0.00 ——— issues with prior observational research, supports the
0 12 24 ' 36 48 0 12 24 ) 36 48 . . . .

No. atrisk Months after index date No. a risk Mot whes i oy strong protective effects of dapagliflozin against the
Dapagifiozin 5808 3802 2200 1015) l(é‘s Dapag#flozin 4.547 28'8;‘ 1641 7'3767 119 . . . .
AN RSSO GRS WeR Cuebweon AiH WY 8 TR WS loss of kidney function under routine care, even in
e d patients without baseline CKD. Based on real-world

Serum creatinine doubling Composite renal outcome - oo 0
0207 1umoee 0ae- 000 0201 oo osn o evidence, it is expected that broadening the
20,035 p=0.002 . . . . . .
-l g 015 5 population of patients with T2D who are receiving
§ / o : : :
8 0.10- £ 0104 / SGLT2i will drive a change in the epidemiology of
S © .
S L T ol i ESKD in the next decades.
et == n
0.00 T T T T 0.00 T T T T
0 12 24 36 48 0 12 24 36 48

No. at risk Months after index date No. ot riak Months after index date

Dapaglifiozin 4547 2910 1668 758 129 Dapag#iozn 4547 2883 1641 736 119 www.thelancet.com Vol 38 March, 2024

Comparators 4241 3060 2040 1156 387 Comparators 4237 3020 1988 1097 335
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Digbetes and metabolic disorders

@ E S C European Meart journal (2025) 46, 1331-1331

European Society https:/doi org10.1093/curheartj/chas 780

of Cardiology
Sodium-glucose co-transporter 2 inhibitors « Effetto glicosurico
and new-onset diabetes in cardiovascular or * \ del peso corporeo e della

kidney disease

5GLT2i and new-onset diabetes in patients with cardiovascular or kidney disease

Participant-level pooled analysis of
DAPA-HF and DELIVER,
(n=5623)

Cumulative incidence of new-onset diabetes
requiring glucose-lowering therapy (%)

104

Fixed-effects meta-analysis of 7

cardiovascular and kidney trials

{n =17 855)

Hazard ratie (95% Cl)

adiposita viscerale
* I della sensibilita insulinica e
della funzione B cellulare

Conclusions

HR: 0,67 (95% CI- 0.49, 0.91) EpRLEISER. e ER R ek ) ) . ) . o )
P =012 e SGLT?2i reduced incident diabetes necessitating the initiation of GLT in
EMPEROR Reduced I 08 @s2-119) patients with HF across the LVEF spectrum, without excess risk of ma-

— DAPA-CKD ———B——— 1 041 (0.36-1,08) . , . . .
d .. EMPA,KIDNEY 81— 082 056-119) jor hypoglycaemia. In a comprehensive meta-analysis of seven trials of
'_.:'"' DAPA-MI —l—] 053 [0 38077} . . i . A s

I B Overal 0 074 [0.65-0.85) patients with cardiovascular or kidney diseases, we estimate that
N el 6 everi (2.3%) o " = SGLT2i reduce risk of new-onset diabetes by 26%. These findings fur-
B e i T P SGETI Fawoirs lacebn ther emphasize the role of SGLT2i as a core component of comprehen-

Reduction In the rate-of new-onset diaberes

Reduction in the rate of new-onset diabetes

sive strategies to improve cardiovascular-kidney-metabolic health,

r new glucose-lowering t Y Wit with 530GLTA vs placebo (test for averall
requiring il ! ing therapy with 26% h SGLT2 vs placebo (test fi I
¥ trearment effect: P < 0.001 }, without

heterogenelty in treatment effects across trials

= dapaglifiozin vs placeba, with consistent findings
across the LVEF spectrum and key subgroups
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Dysfunction-Associated Steatotic Liver Disease (MASLD):
The Role of Cardiometabolic Drugs in MASLD Treatment

Marios Zisis 170, Maria Eleni Chondrogianni 237, Theodoros Androutsakos %70, Mlias Rantos !,
Evangelos Oikonomou 5, Antonios Chatzigeorgioun 5 and Eva Kasgi 2.3,

i e
i aﬁ - Cardiometabolic risk factors for MASLD ~Components of metabolic syndrome
r) Obesity, visceral obesity Obesity, visceral obesity
Sysmmc Impaired glucose metabolism Impalr'ed glucose metabolism
. I mn...,m..,uo.. High blood pressure — High blood pressure
Low HDL-C Low HDL-C
e £3) Crepmins) High TG High TG
\ANOPTL:
u - Possible accumulated lipids, lipoprotein
and apoprotein in the liver with MASLD
slipidemia
(Dystipidemia ) % [ FA, TG, Cholesterol, VLDL, Apo CIII ] ?

Therapeutic interventions

[ Hepatic steatosis and fibrosis

Biomolacules 2025, 15, 324 https: / /doiorg /10,3390, biom1 5030324



Steatosis Reduction Steatohepatitis Reduction

) (s
Sl ? =
gs? ( GLriRa ) w3 PUFA

Ezetimibe ©-3 PUFA

.......................................................................................................................................................

ASA Statins
RAASI
@-3 PUFA Ezetimibe

( Metformin )
( GLP1Ra )

Created in BioRender.com bio

Baomolerules 2025, 15, 324

SGLT2i
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* acells Tglucagone: B ossidazione
FFA con { trigliceridi epatici
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di enzimi antiossidanti
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« | Steatosi epatica

o Jlivelli di aminotransferasi
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4. Comprehensive Medical Evaluation and Assessment of Comorbidities

Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD) Treatment Algorithm

Obesity
pharmacotherapy

Prefer GLP-1 RA, )
dual GIP and GLP-1RA | Not indicated

Individualize 9

care, targeting
the following:

Inl

Obesity
pharmacotherapy

« Adoption of a
healthy lifestyle

» Weight loss (if indicated)

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

« Optimal diabetes
management

, Obesity
. C?ardlova sc.:ular . pharmacotherapy
risk reduction Compensated ’
« Need for metabolic b cirrhosis Dl T) AVOID
surgery (as recommended ' with caution* ©

by guidelines)

Decompensated

cirrhosis

Obesity
‘pharmacotherapy

(@ Avob () avolp

*Individualized care and close monitoring needed in compensated cirrhosis given limited safety data available.

Figure 4.3—Metabolic dysfunction—associated steatotic liver disease (MASLD) treatment algorithm. FO-F1, no to minimal fibrosis; F2-F3, moderate
fibrosis; F4, cirrhosis; GIP, glucose-dependent insulinotropic polypeptide; GLP-1 RA, glucagon-like peptide 1 receptor agonist; MASH, metabolic
dysfunction—associated steatohepatitis; SGLT2i, sodium-glucose cotransporter 2 inhibitor.

Comprehensive Medical Evaluation and Assessment of Comorbidities:
Standards of Care in Diabetes - 2025. Diabetes Care 2025;48(Suppl. 1):S59-S85

21



Heart Failure with Preserved Ejection Fraction

and Obstructive Sleep Apnea: A Novel Paradigm

for Additional Cardiovascular Benefit of SGLT2
Inhibitors in Subjects With or Without Type 2 Diabetes

Yincenzo Maria Monda - Sandro Gentile @ - Francesca Porcellati -

Ersilia Satta - Alessandro Facili - Marcello Monesi - Felice Strollo

T20M

CKD

NOIW
|

/ Concomitant conditions Underlying mechanisms \

Fluid retension

RAS activation

Endothelial dysfunction

Sympathetic activity

Increased atrial stiffness

Vascular remodeling

\ Left ventricular hypertrophy J

Resistant Hypertension

[

 Kidney protection in patients HFPEF proven benefit in patients
with and without diabetes

with and without diabetes

)

{f

0SA and CKD

Association between

] $ [ High prevalence of HFpEF in OSA J

...... molto altro ancora

In  conclusion, the putative

favorable effect of SGLT2is in
patients with OSA is likely due to

the ability to reduce

cardiovascular events inpatients
with HFpEF [31] and improve

renal function independently of

diabetes [37, 38].

Improvement NAFLD and
with and without diabetes

[" Bi-directional relationship between

OSA and NAFLD and NASH

|

++ ¥ ++
P Cardiovascularand
neurological
OSA complications in

patients with and
without diabetes

Considering the close association between
O5A and HFpEF, SGLT2is might also be

promising for O5A prevention, treatment,
and rehabilitation regardless of coexisting

T2DM, as well as for the often-associated
NAFLD when T2DM is present.

Ady Ther (2023) 39: 48374846
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Newer glucose-lowering drugs and risk of dementia: A
systematic review and meta-analysis of observational studies

Huilin Tang M5c, Hui Shao MD, PhD, C. Elizabeth Shaaban PhD, Keming Yang PhD,
Joshua Brown PharmD, PhD, Stephen Anton PhD, Yonghui Wu PhD ... See all authors
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Relative risk Weight
Study (95% ClI) (%)
Bohlken 2018 r —i— 0.91 (0.72, 1.16) 36.85
Wium-Andersen 2019 —— 0.58 (0.42, 0.81) 33.78
Mui 2021 — 0.41(0.27,0.66) 29.37
Overall (I-squared = 82.5%, p = 0.003) <> 0.62 (0.39, 0.97)  100.00
NOTE: Weights are from random effects analysis |

T T

= - b

Our meta-analysis of the three observational studies showed that
SGLT2 inhibitor use was significantly associated with a decreased
risk of all-cause dementia, compared to nonSGLT2 inhibitor users
(RR, 0.62; 95% Cl, 0.39-0.97) (Figure 2). However, a high level of
heterogeneity between studies was observed in this meta-analysi

Diabetes Care A=,

Assoclation of Sodium-Glucose Cotransporter 2 Inhibitors
With Time to Dementia: A Population-Based Cohort Study
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Cardioprotective Glucose-Lowering Agents and Dementia Risk
A Systematic Review and Meta-Analysis

Allie Seminer, M5c; Alfredi Mulihano; Clare O'Brien, MD; Finn Krewer, PhD; Maria Costello, PhD; Conor Judge, PhD;
Martin O'Dannell, PhD; Catriona Reddin, MD

Figure 1. Association of Glucose-Lowering Therapy With All-Cause Dementia

GLP-IRA

[A] s6LTai _ _
Intervention Control Favors  Favors Weight,
Intervention  Control _ [ s Faes eght Study eent  Total event Total ARR(35%C) 0dds atio (95% C) intervention  control %
Study event Total event Total ARR(95%CI) Odds ratio (95% CI) intervention ~ control % %
Zmmanetal, 2015 1 637 0 2333 -001(-0.09t0007) 149 (006t 36.68) 100 Plefferetal #2015 0 3034 1 034 0.03(0.06t00.12) 0.33(0.01t08.18) 1 ' 1.00
Neal et al 292017 0 2907 1 2905 0.03(-0.06t00.13) 0.33(001to8.18) " . » 100 Marso et al 3 2016 3 1648 5 1649 0.12(-021to046) 0.60(0.14ta2.50) | 4,69
Neiletal 92017 0 2888 1 1442 009(-009100.26) 017(001t0409) > 100 Marsoetsl 02016 12 4668 25 4672 0.28(0.02t0053)  0.48(0.24100.95) N 16.51
Wiviottetal, 22019 2 8582 1 8578 -0.01(-0.05t00.03) 2.00(0.18t022.05) 175 Holmanetal 92017 2 7356 2 739 000(005t0005) 1010140714 159
McMurrayet al, 312019 0 ErER 2371 0.04(-0.07to0.16) 033(001t0B.18) = 100 T T T ol R RO ) L1t
Perkovicetal 02019 2 2202 1 2199 -0.05(-0.20t00.11) 2.00 (0.18 to22.05) 175 ernarT ik 06(0026015)  01400102T) < '
Eall.nnnetal,35202l] 3 5499 1 2747 -0.02(-0.11t00.08) L50(0.16t014.42) > 196 Gerstemelal,‘umw 7 4949 9 4952 l][]d{-ﬂlltﬂﬂ][]] U?E{UEIOZM} —— 9.17
Packeretal 32020 0 1863 3 1867 0.16(-0.05t00.37) 0.14(0.01t02.77) < ' - 116 Husainetal, 2019 0 1591 2 1592 0.13(-0.09t00.34) 0.20(0.01t04.17) 4 110
Heerspink* 200 2 21520 2152 -009(-0.25t0006) 5.00(0.24 0 104.30) * LN Gersteinetal #2021 1 70 1359 -002(-0.15t0012) 150(0.06t036.98) 100
1 36 - i i
An-LeretaI. 01 2997 10 2991 -0.13(-045t00.19) 1.40{0.62&}3.15} 12.74 Frasetal #2002 0 W 2 0 26[07405) 0070001 < L0
Pelfertetal 72022 1 3131 0 3132 -003(-0.12t0006) 3.00(0.12t073.72) > 100 . 7
Herrington et al, 32023 1 3304 1 3305 0.00(-0.08t00.08)  1.00(0.06 to 16.00) . > 1R Lincoffetal, " 2023 3 8803 4 801 001(-005t00.07)  075(0.1710335) ¥ 4.3
RE model for subgroup: Q=6.40;df=11; = 85: [2=0% -0.01(-0.0410002) 1.20(067to2.17) N RE model for subgroup: Q=4.72; cf=9; P= 86; =% 0.07(0.02100.0)  0.55(0.35to0.86) P
I 0.05 0.55 1
' Odds ratio (95% C1)
Conclusions

In this meta-analysis of randomized clinical trials, glucose-
lowering therapy with GLP1-RAs, but not SGLT2is or piogli-
tazone, was associated with a statistically significant reduc-
tion in dementia or cognitive impairment.

JAMA Neurology Published online April 7, 2025



| September 12, 2024 | @) e
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Results

From the 358,862 participants analyzed (mean [SD]| age, 57.8 [9.6] years; 58.0% male), Discussion

6,837 incident dementia or PD events occurred. Regarding the individual endpoints,

SGLT2i use was associated with reduced risks of AD (adjusted hazard ratio [aHR] 0.81,

[n this nationwide population-based study, SGLT2i use significantly reduced the risks
95% Cl 0.76—0.87), VaD (aHR 0.69, 95% C1 0.60-0.78), and PD (aHR 0.80, 95% CI1 0.69—

0.91) with a 6-month drug use lag period. In addition, use of SGLT2i was associated ﬂfneumdegenerative disorders in p&tiEI’ltS with type 2 diabetes inEpEﬂdEﬂt of

with a 21% lower risk of all-cause dementia (aHR 0.79, 95% CI 0.69-0.90) and a 22%

various factors including comorbidities and bioclinical parameters.
lower risk of all-cause dementia and PD than use of other OADs (aHR 0.78, 95% CI

0.73-0.83). The association between the use of SGLT2i and the lowered risk of these
neurodegenerative disorders was not affected by sex, Charlson Comorbidity Index,

diabetic complications, comorbidities, and medications. Sensitivity analysis further
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Key practice points:

Discuss the relotive benefits and risks of SGLTZ2i thecapy with the person your are tregting,

Use dudf first-line SGLT2i theropy with metformin (unfess contraindicated). Initiate 4 weeks ofter metformin, post-date the SGLY2i

prescripbion and do not woit for HBAIc assessment at 3 months after metformin Initiation,
Emphasise the importonce of ongeing hydration and good persons! hygiene,

Give written Information/electronic resources (o suppert advice on the mamagement of TZ0M medicines durning periods of acute or

debydrating iness.

If symptomatic of hyperglycaemia, start rescue theropy and then regssess initiation of SGLT 21 when symptoms resolved.
For planned suraery or procedures requiring nil by mouth, advise on the importance of pousing SGLT2i treatment 3—-7 days pricr to

surgery or liaise with pre-opergtive teom,
Please refer to the relevant SmPT before prescnbing any SGLTZI therapy,
Discussion with an expeért clinicion i aawisabie for more complex cases.

' frality/older people/cognitive impairment

QRISK*3 (where available or QRISK®2) <10%

Ketogenic/very low calorie/low carbohydrate diet
BMI <25 kg/m?’ (adjust according to ethnic variation)
Recurrent genital mycotic infections and UTIs
Symptomatic hyperglycaemia

ulstocy of PAD and/or lower limb amputation
{discuss with local specialist foot team)

Acute iliness with risk of dehydration
Current or previous diabetic ketoacidosis
Low beta-cell function (low C peptide levels)

= » = v e Do not prescribe
Rapid progression to insulin {within 1 year) X SGLT2i therapy

Excessive alcohol intake
Sus LADA or slowly evolving immune-related
P P v s

Chronic pancreatitis and/or PEI
Type 3¢ diabetes
Suspected pancreatic cancer

Pregnancy/suspected pregnancy, planni
pregnang,or breastfeeding praning

il By MOUTA (327 days prior 1o planned surgery)
Type 1 diabetes
Unclear diagnosis of diabetes

initial assessment

on (eGFRand UACR)

' First-line combination therapy with metformin® or

as monotherapy if metformin is contraindicated or
not tolerated in people with one of the following:
* QRISK*3 (where available or QRISK*2) >10%

* HF

« Established ASCVD

« CKD/DKD

*If using with metformin, initiate metformin first
and titrate over a 4-week period and then start
SGLT2i therapy

: Combination therapy with other oral

glucoa-low«lnz therapies in people with:
QRISK*®3 (where available or QRISK*2) >103%

« CVD

« HF

« CKD

Young onset T2DM (aged 18-40 years), unless
planning pregnancy

Overweight or obesity in the absence of GLP-1 RA

Vulnerable to the effects of hypoglycaemia

IMPORTANT — this decision tool is for gaidance only. The final ciinicol decisions are the responsibility of the prescriber.
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