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con la metformina?



Il sottoscritto prof. Andrea Giaccari dichiara di aver ricevuto negli ultimi due anni
compensi o finanziamenti dalle seguenti Aziende Farmaceutiche e/o Diagnostiche:
• AstraZeneca
• Bayer
• Guidotti
• Lilly
• Novo-Nordisk
• Sanofi
Dichiara altresì il proprio impegno ad astenersi, nell’ambito dell’evento, dal nominare, in
qualsivoglia modo o forma, aziende farmaceutiche e/o denominazione commerciale e di
non fare pubblicità di qualsiasi tipo relativamente a specifici prodotti di interesse
sanitario (farmaci, strumenti, dispositivi medico-chirurgici, ecc.).

Sponsor 4°G.Meta Forum:
Novo-Nordisk, AstraZeneca, Boehringer-Ingelheim Lilly, Lilly, Abbott, Bayer, Sanofi, Amgen, Guidotti, Novartis, Bruno, 
Daiichi-Sankyo, Amarin, Menarini Diagnostics, MSD

DICHIARAZIONE CONFLITTO D’INTERESSE DOCENTI



Zinman B et al.: NEJM 373:2117, 2015

9

8

7

6

5

4

3

2

1

0

empagliflozin

placebo

1 2 3 40

HR 0.62
(95% CI 0.49, 0.77)

p<0.0001
risk reduced by 38%
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EMPAREG: CV mortality

17 settembre 2025:
10 anni di EMPAREG



FINALLY!happy doctors

17 settembre 2025, 10 anni di EMPAREG: festeggiamo?
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SUSTAIN 6: primary outcome: 3-point MACE
CV Death, Nonfatal Myocardial Infarction or Nonfatal Stroke

Marso SP et al.: NEJM 375:1834, 2016

Hazard ratio, 0.74 (95% CI, 0.58–0.95)  
P<0.001 for noninferiority
P=0.02 for superiority

10

8

6

4

2

0

semaglutide



25

15

10

5

0
1 2 3 40Pa

rt
ic

ip
an

ts
 w

ith
 a

n 
ev

en
t 

(%
)

years

CREDENCE primary endpoint:
ESKD, Doubling of Creatinine, or Renal or CV Death

20

Perkovic V, et al.: NEJM Apr. 14, 2019 doi: 10.1056/NEJMoa1811744

340
participants

245
participants

canagliflozin 100 mg

placebo

HR (95% CI) 0.66 (0.53–0.81)
P <0.001



DAPA-HF: components of primary outcome
Patients with Heart Failure  and Reduced Ejection Fraction
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Worsening HF event

dapagliflozin

placebo

McMurray JJV et al.: NEJM 381:1995, 2019 doi: 10.1056/NEJMoa1911303

months

HR 0.70
(95% CI 0.59, 0.83)

p<0.00003
risk reduced by 30%
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Cardiovascular Death

months

HR 0.82
(95% CI 0.69, 0.98)

p<0.029
risk reduced by 18%



EMPA-KIDNEY: kidney disease progression
dialysis, transplant, eGFR < 10 ml/min, decline ≥ 40%, renal death
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HR: 0.71
(95% CI: 0.62-0.81)

eGFR > 20 ml/min

mean eGFR 37; 35% <30 ml/min

mean ACR 329; 80% > 30 mg/g

empagliflozin

placebo

Herrington WG, et al.: NEJM 388:17, 2023 doi: 10.1056/NEJMoa2204233



CVD, cardiovascular disease; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; FPFV, first patient first visit; MACE, major adverse cardiovascular event; SoC, standard of care (will allow all 
glucose-lowering drugs except GLP-1RAs); MALE, major adverse limb events; SOUL, Semaglutide cardiovascular outcomes trial in patients with type 2 diabetes; EoT, End Of Trial.
Clinicaltrials.gov: NCT03914326.

Oral semaglutide 14 mg OD + SoC

Placebo + SoC

Duration: up to 5 years (1,225 events)

Trial objective
To demonstrate that 
oral semaglutide 
lowers the risk of 
MACE compared to 
placebo

Trial information
• FPFV 17-Jun-2019
• Double blinded
• Superiority study

• EoT Jun-2024Randomisation (1:1)
 
  

End of treatment
 
  

Key endpoints
• Primary: cardiovascular death, non-fatal myocardial infarction or non-fatal stroke (MACE)
• Secondary:
• Composite CKD endpoint consisting of: cardiovascular death, renal death, onset of persistent ≥50% reduction in 

eGFR, onset of persistent eGFR <15 ml/min/1.73 m2 or initiation of chronic renal replacement therapy
• Cardiovascular death
• Composite peripheral artery endpoint consisting of: acute and chronic limb ischaemia hospitalisation (MALE)

9,642 patients
• T2D
• ≥50 years
• Established CVD or CKD
• HbA1c 6.5–10% 

SOUL: study design
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Del Prato S. et al.: Lancet 398:1811, 2021 doi: 10.1016/S0140-6736(21)02188-7
Sattar N. et al.: Nat Med 28:591, 2022 doi: 10.1038/s41591-022-01707-4

HR: 0.73
95% CI: (0.51, 1.05)
P value: 0.089
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Pooled comparator

tirzepatide

tirzepatide on MACE-4, a pre-specified pooled analysis
MACE-4: cardiovascular death, myocardial infarction, stroke and hospitalized unstable angina



consensus generale sulla terapia del diabete tipo 2
(ADA, IDF, EASD, SID, AMD - Anni 70-90)

paziente magro

sulfonilurea

paziente grasso

metformina

sulfonilurea + metformina

insulina

courtesy of prof. Enzo Bonora



Oral semaglutide –0.89 (–1.09 to –0.70)
Dulaglutide –0.89 (–1.05 to –0.73)
Extended-release exenatide –0.80 (–0.99 to –0.62)
Liraglutide –0.80 (–0.89 to –0.70)
Meglitinides –0.64 (–0.85 to –0.43)
Canagliflozin –0.63 (–0.78 to –0.47)
Pioglitazone –0.60 (–0.71 to –0.50)
Exenatide –0.60 (–0.73 to –0.47)
Ertugliflozin –0.58 (–0.79 to –0.36)
Sulphonylureas –0.57 (–0.66 to –0.48)
Empagliflozin –0.57 (–0.71 to –0.42)
DPP-4 inhibitors –0.53 (–0.58 to –0.47)
Dapagliflozin –0.51 (–0.63 to –0.40)
α-Glucosidase inhibitors –0.50 (–0.67 to –0.34)
Lixisenatide –0.43 (–0.57 to –0.29)

-1.5 -1.0 -0.5 0 0.5 1.0 1.5

change in HbA1c on metformin-based background therapy
Subcutaneous semaglutide –1.33 (–1.50 to –1.16)

Tsapas A. et al.: Ann Intern Med 173:278, 2020 doi:10.7326/M20-0864 HbA1c change



linee guida AMD/SID 2022

metformin metformin1

met.

met.2SGLT2i

SGLT2i

SGLT2i

SGLT2i

GLP-1 RA GLP-1 RA

GLP-1
RA

GLP-1 RA

DPP-4i acarb. pio. insulin DPP-4i acarb. pio. insulin DPP-4i acarb. pio. insulin DPP-4i3 acarb. insulin

nessun evento 
cardiovascolare, 
non scompenso 
cardiaco, eGFR
≥ 60 ml/min 

nessun evento 
cardiovascolare, 
non scompenso 
cardiaco, eGFR
< 60 ml/min 

pregresso evento 
cardiovascolare, 
non scompenso 

cardiaco

scompenso 
cardiaco

1. se la metformina non è controindicata per ridotto eGFR
2. se la metformina non è controindicata per ridotta funzione cardiaca
3. eccetto saxagliptin che non è indicato in caso di scompenso cardiaco
La raccomandazione sui pazienti con eGFR < 60 ml/min è debole per carenza di studi clinici su questa popolazione
si raccomanda la deprescrizone di sulfoniluree e glinidi

Si raccomanda la deprescrizione di sulfoniluree e glinidi



• è l’unico farmaco che ha ridotto eventi alla diagnosi

Ha ancora senso iniziare con la metformina?



effect of metformin on MACE (meta-analysis)

Monami M. et al: NMCD 31:699, 2021 doi: 10.1016/j.numecd.2020.11.031

metformin control odds ratio odds ratio

study events total events total weight M-H 95% CI

UKPDS 34 55 342 109 411 87.0% 0.53 (0.37, 0.76)

Hong 2023 7 156 14 148 13.0% 0,45 (0.18, 1.15)

Total 498 559 100% 0.52 (0.37, 0.73)

Total events 62 123 0,1 1 10

Heterogeneity: Tau2 = 0.00; Chi2 = 0.11,
df = 1 (P = 0.75); I2 = 0%
Test for overall effect Z = 3.81 (P = 0.0001)

favours
metformin

favours
other



M vs C p=0.010
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 on myocardial infarction in overweight patients with type 2 diabetes

other Intensive (SU/insulin) 951

%

6

7

8

9

10

0 3 6 9 12 15years

HbA1c

follow-up

UKPDS: Lancet 352:854, 1998 doi: 10.1016/S0140-6736(98)07037-8



UKPDS 34: metformin vs. other intensive

UKPDS: Lancet 352:854, 1998 doi: 10.1016/S0140-6736(98)07037-8



• è l’unico farmaco che ha ridotto eventi alla diagnosi

• è il più efficace in monoterapia

Ha ancora senso iniziare con la metformina?
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9 13 21 25 290 17

baseline: 8.3%
BMI 30 kg/m2

endpoint: 7.1%
-1.2%

metformin (850 mg tid) in drug-naïve diabetic patients

diet + metformin

diet + placebo

DeFronzo RA et Goodman AM: NEJM 333:541, 1995 doi: 10.1056/NEJM199508313330902.
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Rosenstock J. et al.: Lancet 398:143, 2021 doi: 10.1016/S0140-6736(21)01324-6
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SURPASS-1: tirzepatide monotherapy
(BMI 32 kg/m2; 45% naïve to therapy, all naïve to injectables)



• è l’unico farmaco che ha ridotto eventi alla diagnosi

• è il più efficace in monoterapia

• salvo casi particolari, (complicanze) il rischio CV non è 
elevato, non serve altro

Ha ancora senso iniziare con la metformina?



Ference BA et al.: Nat Rev Cardiol 21:701, 2024 doi: 10.1038/s41569-024-01039-5

cumulative risk of atherosclerotic CV events

30 35 45 50 55 60 75 80
0

10

20

30

40

50

with type 2 diabetes

40 7065

average LDL level,
typical LDL trajectory,
men

w/o type 2 diabetes

%

age



ESC SCORE2-Diabetes

Marx N, Federici M et al.: European Heart Journal 2023 doi: 10.1093/eurheartj/ehad192

68 anni
mai fumato
mai eventi

SBP 130
Chol tot 180
HDL 50
(TG 200, LDLc 90)
eGFR 70
HbA1c 6.7 %
20 anni di diabete

21.2%

6.7



pre-diabetes and CV risk



Ben M Sörensen BM et al.: Circulation. 2016;134:1339–1352. DOI: 10.1161/CIRCULATIONAHA.116.023446

signs of microvascular disease in pre-diabetes
flicker light-induced retinal
arteriolar % dilation

heat-induced skin
% hyperemia
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Gyldenkerne C et al.: JACC 2024 Dec 3;84(23):2251-2259. doi: 10.1016/j.jacc.2024.06.050

CVD occurrence before and after diabetes diagnosis

diabetes diagnosis
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• è l’unico farmaco che ha ridotto eventi alla diagnosi

• è il più efficace in monoterapia

• salvo casi particolari, (complicanze) il rischio CV non è 
elevato, non serve altro

• non ci sono evidenze in pazienti senza precedenti eventi

Ha ancora senso iniziare con la metformina?



DECLARE: renal endpoints according to baseline CV risk

CV, cardiovascular; eCVD, established CV disease; HF, heart failure; hHF, hospitalized heart failure; SGLT-2i, SGLT co-transporter 2 inhibitor; T2D, type 2 diabetes

Wiviott SD et al. Online ahead of print. N Engl J Med. 2018

0.79 (0.66, 0.94)

Hazard ratio (95% CI)

Favors  
Dapagliflozin

Favors  
Placebo

0.74 (0.60, 0.91)

0 0,5 1 1,5 0 0,5 1 1,5

0.55 (0.41, 0.75)

Hazard ratio (95% CI)

Favors  
Dapagliflozin

Favors  
Placebo

0.51 (0.37, 0.69)

composite Renal & CV death composite Renal

Overall population

Established CV Disease 
(eCVD)

Multiple Risk Factors 
(No eCVD)

CV history

0.76 (0.67, 0.87) 0.53 (0.43, 0.66)Overall population

Established CV Disease 
(eCVD)

Multiple Risk Factors 
(No eCVD)

CV history

composite Renal: composite of ≥40% decrease in eGFRa to <60 mL/min/1.73 m2, ESRD, or renal death



Worsening of Kidney Function, End-Stage
Kidney Disease, or Cardiorenal Death
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Moriconi D. et al: Diabetes Care 46:845, 2023 doi: 10.2337/dc22-2003.



hHF per CV history

DECLARE: hospitalizations for Heart Failure
per history of established CVD or HF

Overall population

CV, cardiovascular; eCVD, established CV disease; HF, heart failure; hHF, hospitalized heart failure; SGLT-2i, SGLT co-transporter 2 inhibitor; T2D, type 2 diabetes

0.78 (0.63, 0.97)

Hazard ratio (95% CI)

Favors  
Dapagliflozin

Favors  
Placebo

0.64 (0.46, 0.88)

0 0,5 1 1,5

Established CV Disease 
(eCVD)

Multiple Risk Factors 
(No eCVD)

CV history

0.73 (0.61, 0.88) Overall population

0 0,5 1 1,5

0.73 (0.55, 0.96)

Hazard ratio (95% CI)

Favors  
Dapagliflozin

Favors  
Placebo

Prior HF*

0.73 (0.58, 0.92)No prior HF

*10% of patients in DECLARE had prior HF 

hHF per HF history

0.73 (0.61, 0.88)

HF history

Wiviott SD et al.: NEJM 380:347, 2018 doi: 10.1056/NEJMoa181238



dulaglutide placebo

Patients Events Rate Patients Events Rate HR (95% CI)

overall 4,949 594 2.4 4,952 663 2.7 0.88 (0.79 - 0.99)

prior CVD 1,560 280 3.7 1,554 315 4.2 0.87 (0.74 - 1.02)

NO prior CVD 3,309 277 1.7 2,128 317 2.0 0.87 (0.74 - 1.02)

REWIND: results per History of CVD (prespecified)

Rate unit is per 100 person
CVD = cardiovascular disease; HR = hazard ratio.

Gerstein HC, et al. Lancet 394:121, 2019

0.5 1.0 2.0

favours dulaglutide favours placebo



ASCEND PLUS (ongoing)
disegno dello studio

*Semaglutide orale di aumento della dose: 3 mg al giorno per 4 settimane, 7 mg al giorno per 4 settimane, quindi 7 mg al giorno per un massimo di 4 settimane per consentire la valutazione della tollerabilità, la 
randomizzazione e la somministrazione del prodotto in studio †Diminuzione sostenuta dell'eGFR del ≥40%, eGFR sostenuta <15 mL/min/1,73 m2, dialisi di mantenimento, trapianto di rene, morte per malattia renale.
Cardiovascolare, cardiovascolare; eGFR, funzione glomerulare stimata; HR, hazard ratio; MACE, evento cardiovascolare avverso maggiore; IM, infarto del miocardio; T2D, diabete di tipo 2. ClinicalTrials.gov : 
NCT05441267

Scopo: dimostrare che semaglutide orale riduce il rischio di MACE+ rispetto al 
placebo in pazienti con Dt2 SENZA storia di pregresso infarto miocardico o ictus

20,000 pazienti
• Età >55 anni
• Nessun precedente 

IM/ictus
• T2D

Oral semaglutide 14 mg + standard of care

Placebo + standard of care

Event driven (~ 6 anni)
Randomizzazione 

(1:1)

Run-in*

Up to 12 weeks

Trial information

• Pazienti identificati e 
reclutati dai registri del 
Regno Unito 

• Doppio cieco
• Dimensione provvisoria del 

campione: HR 0.85, tasso di 
eventi placebo 1,8% all'anno

Endpoint chiave

Primario 
MACE espanso che consiste di morte cardiovascolare, infarto miocardico, ictus, attacco 
ischemico transitorio e rivascolarizzazione coronarica

Secondario
Endpoint composito del declino della funzionalità renale† e MACE a 3 punti

Registry

Fine del 
trattamento

20-year follow up

SENZA



• è l’unico farmaco che ha ridotto eventi alla diagnosi

• è il più efficace in monoterapia

• salvo casi particolari, (complicanze) il rischio CV non è 
elevato, non serve altro

• non ci sono evidenze in pazienti senza precedenti eventi

• raggiungere HbA1c più basse non cambia la storia naturale

Ha ancora senso iniziare con la metformina?



VERIFY: time to first macro-vascular event 

Matthews DR et al. Lancet 394:1519, 2019. doi: 10.1016/S0140-6736(19)32131-2

Hazard ratio (95% CI): 0.71 
(0.42,1.19); {p=0.19}

early combination

classic stepwise 
approach
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SGLT2i for diabetes remission (with diet)
HbA1c < 6.5% + FPG < 126 mg/dl after 2 months

• 328 subjects
• HbA1c 7.3%
• mean diabetes

duration 4 mo.

• dapa
• calorie 

restriction
• ± met

• placebo
• calorie 

restriction
• ± met

stop medicines

44%

28%

Int. effect: 1.56 
(1.17 to 2.09) 
p=0.002

calorie restriction: diet with an energy deficit of 500~750 kcal,
no less than 1200 kcal per day for men and 1000 kcal per day for women.

12 months 2 months

Liu Y. et al.: BMJ 388:e081820, 2025. doi: 10.1136/bmj-2024-081820.

diabetes 
remission



linee guida AMD/SID 2022

metformin metformin1

met.

met.2SGLT2i

SGLT2i

SGLT2i

SGLT2i

GLP-1 RA GLP-1 RA

GLP-1
RA

GLP-1 RA

DPP-4i acarb. pio. insulin DPP-4i acarb. pio. insulin DPP-4i acarb. pio. insulin DPP-4i3 acarb. insulin

nessun evento 
cardiovascolare, 
non scompenso 
cardiaco, eGFR
≥ 60 ml/min 

nessun evento 
cardiovascolare, 
non scompenso 
cardiaco, eGFR
< 60 ml/min 

pregresso evento 
cardiovascolare, 
non scompenso 

cardiaco

scompenso 
cardiaco

1. se la metformina non è controindicata per ridotto eGFR
2. se la metformina non è controindicata per ridotta funzione cardiaca
3. eccetto saxagliptin che non è indicato in caso di scompenso cardiaco
La raccomandazione sui pazienti con eGFR < 60 ml/min è debole per carenza di studi clinici su questa popolazione
si raccomanda la deprescrizone di sulfoniluree e glinidi



• è l’unico farmaco che ha ridotto eventi alla diagnosi

• è il più efficace in monoterapia

• salvo casi particolari, (complicanze) il rischio CV non è 
elevato, non serve altro

• non ci sono evidenze in pazienti senza precedenti eventi

• raggiungere HbA1c più basse non cambia la storia naturale

• non possiamo prescrivere altro

Ha ancora senso iniziare con la metformina?



EMA: www.ema.europa.eu/en/documents/product-information/mounjaro-epar-product-information_en.pdf
visited on March 10th, 2025

European public assessment report of diabetes medicines



European public assessment report of diabetes medicines

EMA: www.ema.europa.eu/en/documents/product-information/novonorm-epar-product-information_en.pdf
visited on March 10th, 2025



goal: cardiovascular and kidney risk reduction in
high-risk individuals with type 2 diabetesa

goal: achievement and maintenance of 
weight and glycemic goals

+ASCVDb +indicators of
high CVD risk

+ASCVD/indicators of high CVD riskc

GLP-1 RAd with 
proven CVD 

benefit

SGLT2ie with 
proven CVD 

benefit
OR

if A1c is above target

• for individuals on a GLP-1 RA, consider 
adding SGLT2i with proven CVD benefit or 
vice versa

• pioglitazone

+HF
current or prius

symptoms of HF with
documented HFrEF or

HFpEF

SGLT2ie
with proven HF benefit

in this population

+CKD
eGFR < 60 ml/min/1.73m2 OR 
albuminuria (ACR ≥ 30 mg/g).

Repeat measurement is required to 
confirm CKD

+CKD (on maximally tolerated 
dose of ACEi or ARB)

• SGLT2i with primary evidence of 
reducing CKD progression

• SGLT2i can be started with eGFR ≥ 20 
ml/min/1.73m2

• Continue until initiation of dialysis or 
transplantation

• glucose-lowering efficacy is reduced 
with eGFR < 45 ml/min/1.73m2

OR
GLP-1 RA with proven CKD benefit

if A1c is above goal, for individuals on 
SGLT2i, consider incorporating a GLP-1 RA 
or vice versa

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

+mitigating risk of MASLD or MASH

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

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

+weight
management

+achievement and maintenance 
of glycemic goals

metformin or other agent (including 
combination therapy) that provides 

adequate EFFICACY to achieve and maintain 
glycemic treatment goals.

prioritize avoidance of hypoglycemia in high-
risk individuals

efficacy for 
weigh loss 
lowering

very high:
dulaglutide (high dose), semaglutide, tirzepatide, 
insulin, combination oral, combination injectable, 

(GLP-1 RA and insulin)

high:
GLP-1 RA (not listed above), metformin, 

pioglitazone, SGLT2i, sulphonylurea

intermediate:
DPP-4i

very high:
semaglutide, 
tirzepatide

high:
dulaglutide, 
liraglutide

intermediate:
GLP-1 RA (not 
listed above), 

SGLT2i

neutral:
metformin, DPP-4i

efficacy for glucose lowering

if A1c is above goal or significant hypoglycemia 
or hyperglycemia or barriers to care are identified

• refer to Diabetes Self-Management Education and Support 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 social determinant of health that impact 
achievement of treatment goals

ADA: 2025 standards of care

Diabetes Care 48(S1):S181, 2025. doi: 10.2337/dc25-S009



• è l’unico farmaco che ha ridotto eventi alla diagnosi

• è il più efficace in monoterapia

• salvo casi particolari, (complicanze) il rischio CV non è 
elevato, non serve altro

• non ci sono evidenze in pazienti senza precedenti eventi

• raggiungere HbA1c più basse non cambia la storia naturale

• non possiamo prescrivere altro

• va bene, iniziamo ANCHE con un po’ di metformina

Ha ancora senso iniziare con la metformina?



Ference BA et al.: Nat Rev Cardiol 21:701, 2024 doi: 10.1038/s41569-024-01039-5
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lactate shuttle, increased by metformin
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Giaccari A et al.: Diabetes Care 44:647, 2021. doi: 10.2337/dc20-1964.
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sema SIDD sema SIRD

an attempt to personalize treatment
according to phenotype

efficacy of dapa 10 mg vs. sc sema 1 mg in SIDD and SIRD
dapa 10 mg sema 1 mg both

SIDD
SIDD

dapa

sema

SIRD
SIRD

Dwibedi C. et al.: Nature Metab 6:50, 2024 doi: 10.1038/s42255-023-00943-3
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