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PAD e COMPLICANZA

La lower extremity peripheral artery
disease (PAD) e stata studiata meno
ed e spesso non riconosciuta rispetto
ad altri quadri di patologia
aterosclerotica come linfarto e lo
stroke

1-percezione che PAD non sia una
condizione fatale (come cpt
ischemica...)

2- spesso non e riconosciuta come
una condizione disabilitante (come
invece lo e lo stroke)

3- le difficolta deambulatorie a volte
vengono confuse con la perdita di
autonomia legata all’eta

4- i sintomi talvolta possono essere
confusi con altri disordini
degenerativi (artritici, spinali..)

5-sotto utilizzo dell’ ABI e TBI

Ulcera come manifestazione iniziale di vasculopatia

misconosciuta




Scarsa percezione nel paziente

> Can J Cardiol. 2009 Jan;25(1):39-45. doi: 10.1016/s0828-282%(09)70021-2.

Peripheral arterial disease: lack of awareness in
Canada

Marge Lovell T Kenneth Harris, Thomas Forbes, Gwen Twillman, Beth Abramson, Michael H Criqui,

Paul Schroeder, Emile R Mohler 3rd, Alan T Hirsch, Peripheral Arterial Disease Coalition Based on what vou know or have heard,
what can PAD lead to if not treated?

100 -

Sondaggio telefonico trasversale, condotto in

Canada " B Stroke
i di etc i v B Death
501 adulti di eta sup o uguale ai 50 aa E mpet
Nonostante molti di loro avessero S @ Amputation
£ 40 O Other

ipertensione (43%), iperlipidemia (37%), ' O Disabilite
diabete (12%) e un passato da fumatori (tutti O Blood clot
fattori di rischio cardiovascolare noti)

solo il 36% sapeva qualcosa della 0-
PAD Figure 1) Perceived consequences of peripheral arterial disease (PAD)

among those who are ‘PAD aware’
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RICONOSCERE LA PRESENZA DI PAD E’ IMPORTANTE

* E’ correlata ad elevato rischio di morbilita e
mortalita CV

Crigui MH, Langer RD, Fronek &, Feigelson HS, Klauber MR, McCann T1, Browner 0. Mog

Ultrasound device

* E’ un forte predittore di IM2

pﬁmﬁ’“

* Le cause di PAD e di altre patologie
aterosclerotiche non sono le stesse, ad
indicare la necessita di approccio specifico

Brachial artery






with PAD globally
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Rappresenta 25.6% del global burden dél-ia pt CV e 1.% delgioal burden of disease

Terza principale causa di morte di morbidita CV dopo Cpt ischemica & stroke
Prevalenza relata all’eta (20% a 80 aa in US)

Aumentata prevalenza nei low & middle-income countries

Elevate mortalita, morbidita e disabilita dovuta alle amputazioni




Vascular Hospitalization Rates and Costs in Patients With Peripheral Artery Disease in
the United States
Elizabeth M. Mahoney, Kaijun Wang, Hong H. Keo, Sue Duval, Kim G. Smolderen, David J.
Cohen, Gabriel Steg, Deepak L. Bhatt, Alan T. Hirsch and on behalf of the Reduction of
Atherothrombosis for Continued Health (REACH) Registry Investigators
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long-term rates of vascular events, hospitalizations,
and revascularization procedures in different PAD
subgroups categorized according to symptomatic
status and prior diagnostic/treatment history.

e This study documents the existence of an iterative
pattern of cost accrual related to high rates of
recurrent rehospitalizations and repeat revasculariza-
tion procedures in patients with symptomatic PAD.

® The high rates of recurring rehospitalizations and re-
vascularization procedures suggest that neither patients,
physicians, nor healthcare systems should assume that
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Caratteristiche nel Diabete

* Piu giovani * Patologia ostruttiva su base
aterosclerotica con maggiore

* BMI maggiore o= ) . ., ©5 )
58 incidenza di calcificazioni vascolari

* Neuropatici

. o * Rapida progressione
* Maggiore comorbidita CV

* Prevalentemente distale (meno
passibile di rivascolarizzazione) e
bilaterale

* Prevalgono le occlusioni rispetto
alle stenosi

* Minor neoangiogenesi con minor
capacita di compenso



| 2013:36-4
2035:50-4
38% increase

2013: 241

2035:385
B0% increase

2013:563
2035: 68.9
23% increase

N
~ 2013:34:6
2035: 67-9

96% increase -, ﬂ'\"l
2013:723

2035:123-0
70% increase

2035: 415

110% increase , ,

Lancet Diabetes Endocringl 2014; 2: 5664
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Grafico 25
Spesa media per le prime 10 diagnosi principali in caso di ricovero ordinario nei soggetti
con e senza diabete (sono considerati i casi che assorbono la maggior parte di spesa)

Spesa media per ricoverato (€)
2.000 4,000 6.000 8.000 10,000 12.000 14000 16.000
Altre malattie del polmone
Scompenso cardiaco
Altre forme di cardiopatia ischemica cromica
Infarto miocardico acuta
Frattura del collo del femore
Aritmie cardiache
Cure riabilitative
H con diabete

Artrosi
[ senza diabete

Altre malattie dell'endocardio

Rapporto 2019 Volume XXXI Collana Rapporti Arno



.. Il peso dell’associazione e noto da tempo...
R T N

Large population-based studies have shown that the prevalence of PAD is higher in
patients with DM

Lo Studio Framingham ha dimostrato un rischio di 3.5- e di 8,6 vv rispettivamente in uomini e donne di sviluppare

PAD in presenia di DM. kannel WE, McGee DL. Update on some epidemiologic features of intermittent claudication: the Framingham Study. 1 Am Geriatr Soc 1985;
33: 1318

Nel Rochester Study la prevalenza di PAD al momento della diagnosi di DM era 8% tra il 1945 and 1969, mentre era

10.5% in 1970 . metonu N, Macken KM, Palumbo PJ, Elveback LR. Incidence and prevalence of clinical peripheral vascular disease in a populationbased cohort of
diabetic patients. Diabetes Care 1980; 3: 650-654

Lo Studio Hoorn ha documentato che la prevalenza di ABl < 0.9 in soggetti con normale tolleranza glucidica era 7%

per arrivare al 20.9% in SDggEl’[i con diabete seks P, Mackaay Al, de Neeling IN, de Vries H, Bouter LM, Heine R). Peripheral arterial disease in
relation to ghecaemic level in an elderly Caucasian population: the Hoorn study. Diabetologia 1995; 38: B6—96

Uno studio pilota ha documentato una prevalenza di asymptomatic PAD del 33% Elhadd T, Robb R, Jung R, Stonebridge P, Belch 1.
Pilat study of prevalence of asymptomatic peripheral arterial occlusive disease in patients with diabetes attending a hospital clinic. Pract Diabetes Int 1999; 16: 163—166.
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E come se questa
evidenza ci

appartenesse poco....

PAD progression at year 4 was a significant predictor of
mortality in DM

PAD

Mo progression —

Progression _ . .

Diabetes

Both conditions

Cynthiz L. Leibson et al. Dia Care 2004:27:2843-2842




Maggiore progressione di danno:

PAD+T2D sviluppano quadro
sintomatico che si manifesta ad
uno stadio piu severo rispetto ai
non diabetici

Poorer outcomes

PAD+T2D: probabilita
raddoppiata di sviluppare ulcere
ai piedi ed amputazioni rispetto a
PAD senza T2D

PAD + T2D hanno un rischio quasi TRIPLICATO di stroke e SCC rispetto al singolo quadro

Thiruvoipati T et al. World ] Diabetes 2015;6:961-9






Patogenesi nel Diabete

radicali liberi ed aumento

di stress ossidativo
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~» aggregazione PLT con
attivazione PLT non _
controbilanciata da inibitori Coagulazione alterata
endogeni per aumento fibrinogeno e

fattori procoagulativi, ridotta
AT e Prt C (anticoagulanti
endogeni)






AHA/ACC GUIDELINE

2016 AHA/ACC Guideline on the Management of
Patients With Lower Extremity Peripheral Artery

Disease: Executive Summary

A Report of the American College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines

5.3. Glycemic Control
LEVEL (QUALITY) OF EVIDENCE}

Recommendations for Glycemic Control

Consensus of expert opinion based on clinical experience

Management of diabetes mellitus in the patient
with PAD should be coordinated between LEVEL B-NR T————
members of the healthcare team.

Glycemic control can be beneficial for patients
with CLI to reduce limb-related outcomes'®'-'62

Circulation 2017: 2016 AHA/ACC Lower Extremity PAD Guideline



Assoclation of glycaemia with macrovascular and
microvascular complications of type 2 diabetes (UKPDS 35):

prospective observational study

Irene M Stratton, Amanda I Adler, H Andrew W Neil, David R Matthews, Susan E Manley,
Carole A Cull, David Hadden, Robert C Turner, Rury R Holman on behalf of the UK Prospective

Diabetes Smd}* Gmup

Ampuiation or death from
peripheral vascular disease

P<0.0001

Hazand ratio

Conclusions In patients with type 2 diabetes the risk of diabetic
T complications was strongly associated with previous hyperglycaemia. Any

reduction in HbA1lc is likely to reduce the risk of complications, with the
1 /ﬁ -
43% decrease per 1%

lowest risk being in those with HbAlc values in the normal range ( < 6.0%).
reduction in HbAq,

5 6 7 8 9 10




SGLT2 inhibitors for primary and secondary prevention
of cardiovascular and renal outcomes in type 2 diabetes:
a systematic review and meta-analysis of cardiovascular
outcome trials

Thomas & Zelniker, Stephen D Wiviott, [tamar Raz, Kyungah Im, Erica L Goodrich, Marc P Bonaca, Ofri Mosenzon, Eri T Kato, Avivit Cahn,
Rerno H M Furtado, Deepak [ Bhatt, Lawrence A Leiter, Darren K MoGuire, John P H Wilding, Marc 5 Sabatine

(major adverse cardiovascular events)

Composite of myocardial infarction, stroke, and cardiovascular death
MACE - 10%

<<<<<<<<<

Patients Events Events per HR
1000 patient-years
Treatment (n/MN) Placebao (/M) Treatment FPlacebo

Patients with atherosclerotic cardiovascular disease

EMPA-REG OUTCOME 4687/7020 2333/7020 772 374 439
CANVAS Pragram 3756/6656 2000/6656 796 341 413
DECLARE-TIMI 58 34746974 3500/6974 1020 368 410

Fixed effects model for atherosclerotic cardiovascular disease (p=0-0002)

Patients with multiple risk factors
CAMNVAS Pragram 2039/3486 1447/3486 215 15-8 155
DECLARE-TIMI 58 5108/10186 SO78/10186 539 13-4 133
Fixed effects model for multiple risk factors (p=0-98)

outcome trials

Cardiovascular, mortality, and kidney outcomes with GLP-1
receptor agonists in patients with type 2 diabetes:
a systematic review and meta-analysis of cardiovascular

Saren L Kristensen, Rasmus Rerth, Pardeep S Jhund, Kieran F Docherty, Naveed Sattar, David Preiss, Lars Kaber, Mark C Petrie, John |V McMurray
Lancet Diabetes Endocrinol 14 Agust 2019

MACE - 12%

GLP-1 receptor
agonist n/N (%)

Placebo
nfN (%)

Hazard ratio
(95% Cly

NNT
{95%Cl)

Three-component MACE
ELIXA 400/3034 (13%)
LEADER 608/4668 (13%)
SUSTAIN-6 108/1648 (7%)
EXSCEL 839/7356 (11%)
Harmony Outcomes 338/4731 (7%)
REWIND 594/4949 (12%)
PIONEER 6 61/1591 (4%)

Overall 2948/27 977 (11%)
(I’=40-9%, p=0-118)

392/3034 (13%)
694/4672 (15%)
146/1649 (9%)
905/7396 (12%)
428/4732 (9%)
663/4952 (13%)
76/1592 (5%)

3304/28027 (12%)

1.02 (0-89-1-17)
0-87 (0-78-0-97)
074 (0-58-0-95)
0-91 (0-83-1.00)
078 (0-68-0.90)
0-88 (0-79-0-99)
079 (0-57-1-11)

0.88(0-82-0-94)

75(50-151)
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‘ ORIGINAL ARTICLE

Canagliflozin and Cardiovascular and Renal
Events in Type 2 Diabetes

CONCLUSIONS
In two trials involving patients with type 2 diabetes and an elevated risk of car-
diovascular disease, patients treated with canagliflozin had a lower risk of cardio-
vascular events than those who received placebo but a greater risk of amputation,
primarily at the level of the toe or metatarsal. (Funded by Janssen Research and
Development; CANVAS and CANVAS-R ClinicalTrials.gov numbers, NCT01032629
and NCT01989754, respectively.)

FTTHE



Table 2. Adverse Events.®

FRA piletmona i = Drug Safety Communications

FDA confirms increased risk of leg and foot amputations with the
diabetes medicine canagliflozin

This information 1s an update to the FDA Drug Safety Communication: Interim climical
trial results find increased nsk of leg and foot amputations, mostly affecting the toes, with
the diabetes medicine canaghflozin

May 18, 2016.

Event Canagliflozin Placebo P Valuej
event rate per 1000 patient-yr
All serious adverse events 104.3 1200 0.04
Adverse events leading to discontinuation 35.5 328 0.07
Serious and nonserious adverse events of interest
recorded in the CAMYAS Program
Acute pancreatitis (adjudicated) 0.5 0.4 0.63
Cancer
Renal cell 0.6 0.2 0.17
Bladder 1.0 1.1 0.74
Breast NI 26 0.65
Photosensitivity 1.0 0.3 0.07
Diabetic ketoacidosis (adjudicated) 0.6 03 0.14
Amputation 6.3 34 <0001
Fracture [adjudicated) f
All 15.4 119 0.02
Low-trauma 11.6 9.2 0.06
Venous thromboembolic events 17 17 0.63
Infection of male genitaliaf 34.9 10.8 «0.001
Serious and nonserious adverse events of interest
collected in CANVAS alone¥
Osmatic diuresis 345 1113 =0.001
Wolume depletion 26.0 185 0.009
Hypoglycemia 50.0 46.4 0.20
Acute kidney injury 3.0 4.1 033
Hyperkalemia 6.9 4.4 0.10
Urinary tract infection 40.0 370 0.38
Mycotic genital infection in women 65.8 17.5 =0.001
Severe hypersensitivity or cutaneous reaction a5 6.1 0.17
Hepatic injury 74 91 035
Renal-related (including acute kidney injury) 19.7 17.4 032




The association of amputations and peripheral
artery disease in patients with type 2 diabetes
mellitus receiving sodium-glucose
cotransporter type-2 inhibitors: real-world
study

Sanjoy K. Paul ® '*, Deepak L. Bhatt @ 2, and Olga Montvida'

'Mebeuris EpiCenire, Universry of Folbourms, The Fayal Modbowse Hedpial - Oy Campud, 7 East, Mais Building, Graman Strest, Parlesdle Vicooria 3050, Sonrrala; and
}E-rl.ﬂ'lill'l and Wannns Hospial Hesm 8 Viasoube Conter s Haraard MiScsl Sohaol, 75 Franci Stist, Bograss, Ma 02115, LS4

Risngisiad B Jily J020: rewined 18 Augar 2020, el dichisin 4 Mowider 2020, saeptind 17 Movimber 2000

3 293 983 pz con DM2

169 739 in SGLT-2i (no incretine)

149 826 in GLP-1RA (no SGLT-2i o DPP4i)
448 225 in DPP-4i (no GLP-1RA o SGLT-2i)
1 954 353 other ADDs

Conclusion

Graphical Abstract

Adjusted Risk of Amputations and Peripheral Artery Disease
Hazard Ratio (85% CI)

Any Amputatien

SGLT-2i vs GLP1-RA -

SGLT-2i vs DPP-di -

SGELT-2i vs Other ADD -
Lower Limb Amputation

SGELT-2i vs GLP1-RA -

SGLT-2i vs DPP-di -

SGELT-2i vs Other ADD L]

Peripheral Artery Disease

SGLT-2i va GLP1-RA -
SGLT-2i ve DPP-di L]
SGLT-2i ve Other ADD L
I I I T L] 1
o0z 0.4 LT3 08 1 12
Keywords Amputation e Type 2 dishetes mellioes » Arti-dabetic drug » Sodium-glucose cotransporter-2 inhibitor =

SGLT-5 = Canagliflozin = bncretine = Peripheral artery disease = Peripheral vasculsr disexse

The risk of amputation in patients treated with SGLT-2i and incretins was not higher compared with other ADDs.

Pre-existing PAD was the greatest driver of amputation risk.




Sodium-glucose co-transporter-2 inhibitors and major adverse
limb events: A trial-level meta-analysis including 51713
individuals

Chen-Yu Huang MD, Jen-Kuang Lee MD, PhD 24

“SGLT-2 inhibitors are

Study name No. of event / Total Risk ratio (95% CI) Weight Weight
SGLT2i Control (fixed) (random) . .
not associated with
2015 EMPAREG  88/4687  43/2333 — . 1.02 (0.71, 1.46) 14.9 17.3
2017 CANVAS 140/5790  47/4344 = 2.23 (1.61, 3.10) 18.1 18.4 ] )
2018 DECLARE  123/8574 113/8569 —1— 1.09 (0.84, 1.40) 30.3 20.9 INcrea sed ris ks of
2019 CREDENCE 70/2200  63/2197 o= 1.11 (0.79, 1.55) 17.4 18.1
2019 DAPA-HF 13/2368  12/2368 = 1.08 (0.50, 2.37) 3.2 7.7 ] )
2020 VERTIS CV  101/5493  45/2745 ——— 1.12(0.79,1.59)  16.1 17.7 amputa’uon opera‘uons
Overall (Fixed) —— 1.24 (1.08, 1.42) ]
Overall (Random) T—— 1.24 (0.96, 1.60) even amo ng various
12 =67.5%
05 10 15 20 25 30 high-risk subgroups,

Risk ratio (95% Cl) . . . .
including patients with

The amputation events primarily arise from critical PAD"

limb ischaemia and infection instead of acute limb
ischaemia.

Diabetes Obes Metab 2020 Dec;22(12):2348-2355.



Lin et al. Cardiovasc Diabetal [2021) 200
https://doiorg/10.1186/512933-021-01276-9

Cardiovascular Diabetology

ORIGINAL INVESTIGATION Open Access

()
SGLT2 inhibitors and lower limb oy , _
licati dated t IVsi Compared with nonSGLT2i users, the
complications: an updated meta-analysis isks of amputation and PAD were
Chu Lin'T, Xingyun Zhu'", Xiacling Cai'”, Wenjia Yang', Fang Lv', Lin Nie® and Linong Ji"” slightly increased in patients with
a SGLT2i Control Odds Ratio Odds Ratio canaglifozin treatment.
" Fvents Total Events Total Weight MH Fixed 95% | ML, Fixed, 95% CJ
| CANA Neal 201 7(CANVAS) 95 2886 22 1441 71%  220[1.37,351] ——
S-R) 45 2904 25 2903 1% 18101111 29R] r—
CANA Perkovic 2019(CREDENCE) 70 2202 63 2199 152%  111[0.79,157] +-
DAPA Herspink 2020(DAPA-CKD) 0 2152 2 2151  06% 020[0.01,4.16 ¢
DAPA McMurray 2019(DAPA-HF) 13 2368 12 2368 30%  108[0.49,2.38] e
DAPA Pollock 2019(DELIGHT) 2 300 0 148 02% 249[0.12,52.14]
DAPAWiviott 2019(DECLARE-TIMI 58) 123 8574 113 8569 27.8%  1.09[0.84,1.41) +*+
EMPA Lewin & Defronzo 2015 1 551 0 267 02% 1.46(0.06,35.90]
EMPA Packer 2020(EMPEROR) 13 1863 10 1867 25%  1.30[0.57,2.99] o
EMPA Zinman 2015(EMPA-REG) 88 4687 43 2333 140%  102[0.71,1.47) -+
ERTU Cannon 2020(VERTIS CV) 111 5493 45 2745 146%  124[0.87,1.76] 1= . . .
SOTA Bhatt 2020(SCORED) 32 5291 33 5286 82%  097(0.59,1.58) - Greater reductions in body weight and
SOTA Bhatt 2020(SOLOIST-WHF) 4 605 1 811 02% 4.06[045 3643 . .
SOTA Buse 2018 1 525 0 268 02% 1.54(0.06,37.83 blood pressure might be associated
SOTA Danne 2018 1 524 0 258 02% 1.48(0.06,36.49] with the increased risk of lower limb
Total (95% CI 40925 33414 100.0%  1.23[1.08, 1.40 ‘ T . .
TONOR 599 369 ' ' complications in SGLT2i users.
Heterogeneity. Chi*= 14.25, df= 14 (P = 0.43), P= 2% T o . % 100

Test for overall effect Z= 3.04 (P = 0.002)

Favours SGLT2i Favours Control

Monitoring body weight and blood pressure reduction might be an important risk precaution action
for patients at high risk of lower limb complications during the SGLT2i treatment course.




Systematic Keview

Cardiovascular and Renal Effectiveness of GLP-1 Receptor
Agonists vs. Other Glucose-Lowering Drugs in Type 2 Diabetes:
A Systematic Review and Meta-Analysis of Real-World Studies

Irene Caruso ", Angelo Cignarelli *~, Gian Pio Sorice ', Annalisa Natalicchio "/, Sebastio Perrini ‘", Luigi Laviola
and Francesco Giorgino *

Meta-analysis of the CV effects in RWS comparing GLP-1RA vs. other GLD (except SGLT-2i)

H
Hazard Ratio Hazard Ratio

Study or Subgroup IV, Random, 95% Cl Year IV, Random, 95% CI

(' Brien, et al. 0.90 [0.42, 1.93] 2018 —

Baviera, et al. (Apulia cohort) 0.80 [0.67, 0.96] 2021 - -

Baviera et al (Lombardycohorty  0.72 [0.64, 0.81] 2021 [ |

Lin, et al. 0.630.29, 1.37] 2021 —

Total (95% CI) 0.74 [0.68, 0.82) \

001 01 1 10 100

Favours GLP-1RA Favours GLD
Heterogeneity Tau® = 0.00: Chi* = 136, df = 3 (P = 0.72); I* = 0%
Test for overall effect 2 = 6.00 (P < 0.00001)

Peripheral artery disease occurrence showed a significant 25% risk reduction of this
particular outcome (HR 0.74, 95% Cl 0.68-0.82, 12 = 0%)

Metabolites 2022, 12, 183.



The Impact of Liraglutide on
Diabetes-Related Foot Ulceration
and Associated Complications in
Patients With Type 2 Diabetes
at High Risk for Cardiovascular
Events: Results From the
LEADER Trial

Digbetes Care 2018:41:2229-2235 | htips://doi.org/10.2337/dc18-1094

CONCLUSIONS

Treatment with liraglutide in patients with type 2 diabetes and at high risk of CV
events inthe LEADER trial did not increase the risk of DFU events and was associated
with a significantly lower risk of DFU-related amputations compared with placebo.
This association, possibly due to chance, needs further investigation.

Ketan Dhatariya,>? Stephen €. Bain,?
John B. Buse.® Richard Simpson,®

Lise Tarnow,® Margit Stoum Kaltoft,”
Michaoel Stellfeld,” Karen Tornge,”
Richard E. Pratley,® and the LEADER
Publication Committee on behalf of the
LEADER Trial Investigators

Amputazioni — Liraglutide _— Placebo Infezioni
A 0.020 4 B 0.04 4
HR: 0.65 HR: .81
E 0.0154 95% Cl: 0.45, 0.95 E 0.03 5% CI: 063, 1.05
;§ FP=0.028 E F=01
@ 0.0107 2 0.021
=2 =2
] o
=3 =3
5 0.0051 § 0.017
0 L
0.000 4 v ' - ' 5 0.00 T v T : 1
0 12 24 36 48 60 [i] 12 24 36 45 60
Time since randomizaton (months) Time since randomization (months)
Liraglutide 4668 4 585 4482 4,353 1,713 10 Liraglutide 4 668 4,562 4448 4,308 1693 10
Placsbo 4572 4 500 4,451 4,299 1691 15 Placsbo 4672 4 5685 4,411 4,255 1,676 15
C oo, D 02, : : :
IUS Rivascolarizzazione
m HR: Q.80 g HR: 0.87
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Figure 2—Cumulative incidence plot of time to first DFU-related complication among patients treated with liraglutide vs. placebo in the LEADER
trial. A: Amputation (44 first DFU events in the liraglutide group and 67 first DFU events in the placebo group). B: Infection {107 and 131 first
DFU events inliraglutide and placebo groups, respectively). C: Involvemnent of underlying structures (64 and 80 first DFU events inliraglutide and
placebo groups, respectively). O: Peripheral revascularization (20 and 23 first DFU events in liraglutide and placebo groups, respectively).



Original Article

The GLP-1 receptor agonist liraglutide
inhibits progression of vascular disease via
effects on atherogenesis, plaque stability
and endothelial function in an ApoE™""
mouse model
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Figure 4. Liraglutide treatment significantly improves
plaque stability score in early, low-burden atherosclerotic
disease in ApoE™" mice. Plaque stability calculated as
described in methods.

ApoE~": apolipoprotein E-deficient; AMOVA:

analysis of variance.

*b< 0.05 versus vehicle, one-way ANOVA with Dunnett’s post hoc
test (n = 5-7).

Gaspari et al. Diabetes & Vascular Disease Research 10(4) 2013
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Lower risk of death and cardiovascular events in patients with

diabetes initiating glucagon-like peptide-1 receptor agonists or
sodium-glucose cotransporter-2 inhibitors: A real-world study

in two Italian cohorts
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Studio osservazionale di coorte in 18716 pazienti lombardi e 11683 pazienti pugliesi
e pazienti first users con GLP1RA vs altri AHAs

e pzfirst users con SGLT2i vs altri AHAs

Esaminato il rischio di morte e gli eventi cv dal 2010 al 2018.

Obiettivo: valutare efficacia e sicurezza GLP1RA e SGLT2i vs altri AHAs in ampia casistica real life




Lombardia: 18716 pz trattati con GLP1RA, 11683 trattati con sglt2i

Risultati coorte lombarda:

e linizio di un GLP1RA e risultato associato a un piu basso rischio di morte x tutte le cause (-39%),
malattia cerebrovascolare (-30%), stroke ischemico (-28%), PAD (-28%) e complicanze arti inferiori (--

33%) rispetto agli altri AHA

* |nizio sglt2i era associato con piu basso rischio di morte (-53%), malattia cerebrovascolare (-25%), HF (-

44%) rispetto agli altri AHA

(A) S ey (B) R Harwed o
Death 4 - J, 39% 061 (055065 Death 4 - 047 (0.40-0 54)
Cenctwovascular dncas B 1‘ I0% 0.70(0.63-0.TH Cerchoovascular dncase —— Q.73 (0.61-0.91)
lachaemic dmke —— l 28% 0.72(D60-0.ET) Tschacmic o roke ' 0.73 (0335 1.00)
Cardovasaular dinesse - g 053 (0,86 00y Cardovasular dsmse - ., 097 (DE6-1.110)
Acuk coromry syndome - (Sl 0, el (i %5 ) Acule coromry syndrome . 0,98 (0.8%-1.17)
Hean fadlure - il .81 (0u2-1.00) Hean fadure il 0.56 (0.4£-0.70)
Perpheral vascular dscase [ 4' 28% 072 (0.64-0%3) Perpheral vascular dncase —,— 103 (D851 26)
Lower lamb compheaton - —— +33% 06705081 Lower limb complication — 0.£8 (06115
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Favours GLP-IRAs <=3 Favours other AllAs Favours SGLT? inhibitors &> Favours other AHAs

FIGURE 1 A B, Hazard ratios (95% confidence interval [C1]) for death and clinical events in matched populations acconding to treatment
status in Lombardy. GLP-1RA, glucagon-like peptide- 1 receptor agonist; SGLT2, sodium-glucose cotransporter-2: AHA, antihyperglycaemic agentBaviera M. et al., 2021

Baviera M. et al, 2021



Puglia: 9772 pz trattati con GLP1RA, 6046 trattati con sglt2i

Risultati coorte pugliese:

* |'inizio di un GLP1RA é risultato associato a un piu basso rischio di morte (-37%), PAD (-20%) e
complicanze arti inferiori (-31%) rispetto agli altri AHA

* I|nizio sglt2i era associato con piu basso rischio di morte (-57%), malattia cerebrovascolare (-28%),
HF (-43%) rispetto agli altri AHA

(A) Outcomes I ](g;/:l Elll;u LB) Outcomes | ](g;;’(:l EI]I;U
Death - el 0.63 (0.55-0.71) Death - —B— 0.43 (0.32-0.57)
Cerebrovascular disease - —— 1.02(0.86-1.21) Cerebrovascular disease —— 0.72 (0.54-0.96)
Ischaemic stroke 4 ———  1.01(0.76-1.33) Ischaemic stroke L & 1 1.05 (0.65-1.71)
Cardiovasaular disease [ 0.97 (0.87-1.08) Cardiovasaular disease —m 1.06 (0.88-1.28)
Acute coronary syndrome —— 0.89 (0.77-1.03) Acute coronary syndrome —— 1.07 (0.83-1.39)
Heart failure < —.— 0.85 (0.73-1.00) Heart failure —— 0.57 (0.42-0.77)
Peripheral vascular disease — 0.80 (0.67-0.98) | Peripheral vascular disease - — . 0.85 (0.61-1.18)
Lower limb complication - — 0.69 (0.51-0.93) Lower limb complication - B 1.16 (0.71-1.89)

0 ! 2 0 1 2
Favours GLP-IRAs <——= Favours other AHAs Favours SGLT?2 inhibitors <=  Favours other AHAs

FIGURE 2 A, B, Hazard ratios (95% confidence interval [Cl]) for death and clinical events in matched populations according to treatment
status in Apulia. GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT2, sodium-glucose cotransporter-2; AHA, antihyperglycaemic agent

Baviera M. et al, 2021



ee l:ongoing trials evaluat-
ing the effect of GLP-IRA on some surrogate end-
points in diabetic patients affected by PAD. Two trials
NCT04146155, NCT04881110) will evaluate the efficacy
of a six-month treatment with liraglutide of pain-free
alking distance or peripheral transcutaneous oxygen
ension. Another trial (NCT04560998) will assess the
effect of a 52-week treatment with semaglutide on maxi-
um walking distance.
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