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AGONISTI DEL RECETTORE DEL GLP-1



INIBITORI DEL COTRASPORTATORE SGLT2

Meccanismo d’azione



Treatment algorithm in 
patients with T2DM and 
ASCVD or high/very high CV 
risk - drug naïve



Potenziali rischi dei farmaci per il 
trattamento del diabete mellito tipo 2



Juan J Gorgojo-Martínez et al., J Clin Med. - 2022 Dec 24;12(1):145.

Disturbi gastrointestinaliClinical Recommendations to Manage 
Gastrointestinal Adverse Events in Patients 

Treated with Glp-1 Receptor Agonists: 
A Multidisciplinary Expert Consensus

Table. Frequency of GI AEs in clinical trials with GLP-1 RA in people with obesity or T2D



Minimizing occurrence/severity of GI AEs: patients general guidelines

Juan J Gorgojo-Martínez et al., J Clin Med. - 2022 Dec 24;12(1):145.

1. Abitudini alimentari

2. Tipologia e 
composizione del 
cibo

3. Stile di vita



Juan J Gorgojo-Martínez et al., J Clin Med. - 2022 Dec 24;12(1):145.

Additional specific guidelines for each separate GI AE



Minimizing 
occurrence/severity 

of GI AEs: 
the role of HCPs

Juan J Gorgojo-Martínez et al., 
J Clin Med. - 2022 Dec 24;12(1):145.



Amylase and lipase elevations at any time during treatment (pooled data from Trials 1–4)



GLP-1 receptor agonists and pancreatic safety 
concerns in type 2 diabetic patients: 

data from cardiovascular outcome trials 

Chuqing Cao et al., Endocrine. 2020 Jun;68(3):518-525. doi: 10.1007/s12020-020-02223-6



Bezin J et al, Diabetes Care. 2022;46(2):384-390. doi:10.2337/dc22-1148

Neoplasie della tiroideGLP-1 Receptor Agonists and the Risk of 
Thyroid Cancer 





Semaglutide e Retinopatia diabetica

Steven P. Marso et al., N Engl J Med 2016; 375:1834-1844. DOI: 10.1056/NEJMoa1607141

Semaglutide and Cardiovascular Outcomes 
in Patients with Type 2 Diabetes (SUSTAIN-6)

* Hazard ratios and P values were estimated 
with the use of a Cox proportional-hazards 
model with the study treatments as fixed 
factors and stratified according to all 
combinations of stratification factors used in 
the randomization. 

† The primary composite outcome was the 
first occurrence of death from cardiovascular 
causes, nonfatal myocardial infarction, or 
nonfatal stroke

‡ The expanded composite outcome 
included death from cardiovascular causes, 
nonfatal myocardial infarction, nonfatal 
stroke, revascularization (coronary or 
peripheral), and hospitalization for unstable 
angina or heart failure.

§ Retinopathy complications include vitreous 
hemorrhage, onset of diabetes-related 
blindness, and the need for treatment with 
an intravitreal agent or retinal 
photocoagulation

¶ New or worsening nephropathy includes 
persistent macroalbuminuria, persistent 
doubling of the serum creatinine level and a 
creatinine clearance of less than 45 ml per 
minute per 1.73 m2 of body-surface area 
(according to the Modification of Diet in 
Renal Disease criteria), or the need for 
continuous renal-replacement therapy.



Semaglutide and Diabetic Retinopathy Risk 
in Patients with Type 2 Diabetes Mellitus: 

A Meta-Analysis of Randomized Controlled Trials

Wang F. et al., Clin Drug Invest. 2022 Jan;42(1):17-28. doi: 10.1007/s40261-021-01110-w. 



Wang F. et al., Clin Drug Invest. 2022 Jan;42(1):17-28. doi: 10.1007/s40261-021-01110-w. 

Subgroup 
analysis of 
effects of 
semaglutide 
on risk of 
retinopathy in 
patients with 
T2DM



UTILIZZO GLP1-RA e FUNZIONALITA’ RENALE



Potenziali rischi dei farmaci per il 
trattamento del diabete mellito tipo 2



Ronald M Goldenberg et al., Clin Ther. 2016 Dec;38(12):2654-2664.e1. 

SGLT2 Inhibitor–associated Diabetic Ketoacidosis: Clinical 
Review and Recommendations for Prevention 

and Diagnosis



Chetoacidosi 

- Meccanismo non completamente noto

- Rischio maggiore nei soggetti con 
deficit insulinico

Prima di iniziare il trattamento con SGLT2i, considerare tutti i possibili 
fattori precipitanti:
- bassa riserva di beta-cellule (ad es. pazienti con DMT2 e C-peptide 

basso)
- LADA
- pazienti con una storia di pancreatite
- condizioni che portano ad una limitata assunzione di cibo o grave 

disidratazione
- repentina riduzione di insulina
- incremento del fabbisogno insulinico a causa di malattia acuta
- intervento chirurgico
- abuso di alcol



aIncludes the overall incidence of genital infections in the 13-study pool; bIncludes reports of genital infections which led to study treatment 
discontinuation or were considered SAEs.
AE= adverse event; DAPA = dapagliflozin; SAE = serious adverse events; T2D = type 2 diabetes. 
1. Jabbour S et al. Diabetes Obes Metab. 2018;20:620-628. 2. Wiviott SD et al. N Engl J Med. 2019; 380:347-357. 3. Inzucchi SE. Presented at: 
European Association for the Study of Diabetes Congress. September 16-20, 2019; Barcelona, Spain. 4. Wheeler DC et al. [supplementary 
appendix]. Lancet Diabetes Endocrinol. 2021;9:22–31.

Incidence, n/N (%) Placebo DAPA 10 mg

Studies in patients with T2D

Phase 2b/3 glycemic control 13-study pool1,a (N=4655) 14/2295 (0.6) 130/2360 (5.5)

DECLARE-TIMI 582,b (N=17,143) 9/8569 (0.1) 76/8574 (0.9)

Studies in patients with and without T2D

DAPA-HF3 (N=4736)

Serious AE 1/2368 (0.0) 0/2368

Leading to treatment discontinuation 0/2368 7/2368 (0.3)

DAPA-CKD4 (N=4298)

Serious AE 0/2149 3/2149 (0.14)

Leading to treatment discontinuation 0/2149 3/2149 (0.14)

Infezioni genito-urinarieEffect of Dapagliflozin on Genital Infections



Fascite necrotizzante del perineo/gangrena di FournierSodium–Glucose Cotransporter 2 Inhibitor Use Associated With 
Fournier’s Gangrene: A Review of Case Reports and Spontaneous 

Post-Marketing Cases

Clin Diabetes. 2022;40(1):78-86. doi:10.2337/cd21-0015

Figure Legend: Case reports from literature search meeting inclusion 
criteria for review

Figure Legend: Cases from FAERS database meeting inclusion criteria 
for review



AmputazioniCANVAS PROGRAM

RESULTS:
adverse reactions 
were consistent with 
the previously 
reported
risks associated with 
canagliflozin except 
for an increased risk 
of amputation (6.3 
vs. 3.4 participants 
per 1000 patient-
years; hazard ratio, 
1.97; 95% CI, 1.41 to 
2.75); amputations 
were primarily at the 
level of the toe or 
metatarsal.



CREDENCE TRIAL
 

RISULTATI:
no significant 
differences 
in rates of 
amputation 
or fracture

V. Perkovic et al., N Engl J Med 2019;380:2295-306. 



Barraclough JY, Yu J, et al. Diabetes Obes Metab. 2022;24:1072–1083. DOI: 10.1111/dom.14671

Cardiovascular and renal outcomes with canagliflozin in 
patients with peripheral arterial disease: Data from the 

CANVAS Program and CREDENCE trial

RESULTS: Of 14 543 participants, 
3159 (21.7%) had PAD at baseline. 

In patients with PAD, canagliflozin 
reduced MACE (hazard ratio, 0.76; 
95% confidence interval, 0.62-0.92), 

There was no increase in the relative 
risk of extended MALE with 
canagliflozin, irrespective of baseline 
PAD history (Pinteraction > .864). 
The absolute benefits of 
canagliflozin were greater in those 
with PAD.

CONCLUSIONS: 
Patients with T2D and PAD 

derived similar relative cardiorenal benefits 
from canagliflozin treatment but 

higher absolute benefits compared with those without PAD, 
with no increase in extended MALE





Effect on Body Composition and Bone Safety, 
DXA Study

BW = body weight; DAPA = dapagliflozin; DXA = dual-energy X-ray absorptiometry; MET = metformin; PBO = placebo; T2D = type 2 diabetes.
1. Bolinder J, et al. J Clin Endocrinol Metab. 2012;97:1020–1031. 2. Bolinder J et al. Diabetes Obes Metab. 2014;16:159-169.

• Primary outcome: Adjusted mean change in total body weight was greater with the DAPA group 
– Week 24: DAPA 10 mg plus MET (-2.96 kg) vs PBO plus MET (-0.88 kg)1

– Week 102: DAPA 10 mg plus MET (-4.54 kg) vs PBO plus MET (-2.12 kg)2

24-week 
placebo-controlled, 

double-blind treatment

Primary End Point1
• Change in total BW from BL to week 24

78-week extensionDay 0
1:1

randomization
N=182

24 weeks 102 weeksSingle-blind 
lead-in

–2 weeks

Safety End Points2
• Bone mineral density
• Markers of bone formation

• Adverse events of bone fracture

Placebo + MET

DAPA 10 mg + MET

Placebo + MET
N=91

DAPA 10 mg + MET
N=91182 Patients

T2D, Females 55–75 yrs or males 30–
75 yrs, A1C 6.5–8.5%, FPG ≤240 

mg/dL, BW ≤120 kg, BMI ≥25 kg/m2, 
Stable MET ≥1500 mg/d

Phase 3 Study over 102 Weeks



Bone Mineral Density and Markers of Bone Formation 
and Resorption at Week 102, DXA Study

aDAPA 10 mg N=68, PBO N=71 
CTX = C-terminal cross-linking telopeptides of type I collagen; DAPA = dapagliflozin; DXA= dual-energy X-ray absorptiometry; P1NP = procollagen 
type 1 N-terminal propeptide; PBO = placebo.
Ptaszynska A, et al. Presented at: ADA 2014; June 13-17, 2014; San Francisco, CA. 

Mean Change from Baseline Difference
Dapa vs. PBO

(95% CI)
p-valueDAPA 10 mg

n = 91
PBO

n = 91

Bone Mineral Densitya, g/cm2

Lumbar Spine (L1-4) 0.69 0.47 0.22 (-0.89, 1.34) 0.7013

Femoral Neck -0.85 0.09 -0.94 (-2.21, 0.35) 0.1521

Total Hip -0.82 -0.37 -0.45 (-1.32, 0.43) 0.3105

Bone Biomarkers

P1NP (bone formation), µg/L 1.66 0.50 1.16 (-2.16, 4.48) 0.4906

CTX (bone resorption), ng/mL 0.02 0.02 0.01 (-0.02, 0.04) 0.6918

Note: There were no meaningful gender differences between treatment groups



Fratture ossee

Sodium Glucose Co-Transporter 2 
(SGLT2) inhibitors and Fracture Risk in 
Patients with Type 2 Diabetes Mellitus: 

A Meta-Analysis

Ruanpeng D et al., Diabetes Metab Res Rev. 2017 Apr 25. doi: 10.1002/dmrr.2903.



Ruanpeng D et al., Diabetes Metab Res Rev. 2017 Apr 25. doi: 10.1002/dmrr.2903.



SGLT2-I exert a hemodynamic effect within the kidney



N Engl J Med. 2020 Oct 8;383(15):1436-1446



N Engl J Med. 2020 Oct 8;383(15):1436-1446



SGLT2i e funzionalità renale
EMPAGLIFLOZIN

*Documento reso disponibile da AIFA il 29/03/2022 

Vi è esperienza con empagliflozin per il trattamento 
del diabete in pazienti con malattia renale cronica 
(eGFR ≥30 mL/min/1,73 m2 ) con o senza 
albuminuria. 
I pazienti con albuminuria possono trarre maggiore 
beneficio dal trattamento con empagliflozin.

Per l’indicazione di diabete mellito di tipo 2, nei 
pazienti con eGFR inferiore a 60 ml/min/1,73 m2 o 
con CrCl.
Per l’indicazione di insufficienza cardiaca, Jardiance 
non è raccomandato nei pazienti con eGFR < 20 
ml/min/1.73 m2

DAPAGLIFLOZIN

*Documento reso disponibile da AIFA il 15/03/2022 



SGLT2i e funzionalità renale

CANAGLIFLOZIN

Documento reso disponibile da AIFA il 15/12/2021

ERTUGLIFLOZIN 

*Documento reso disponibile da AIFA il 16/12/2022



Utilizzo di SGLT2i e GLP1-RA nell’anziano ….



GLP1-RA:
- effetti collaterali gastrointestinali
- agenti iniettabili: richiedono un adeguato livello cognitivo o 

comunque la presenza di un caregiver.

Aging Clin Exp Res. 2016 Dec;28(6):1251-1257. doi: 10.1007/s40520-015-0525-y

…. Liraglutide and Prevention of sarcopenia….



Discontinuation rate during the
follow-up period was different
across age groups, being
urinary tract infections and
worsening of renal function the
most common cause.

SGLT2-inhibitors are effective and safe in the elderly: 
The SOLD study

Pharmacol Res. 2022 Sep;183:106396



Consigli……

•Benefici cardio-vascolari e renali
•Semplicità della somministrazione
•Valutare la funzionalità renale
•Considerare Possibili infezioni delle vie urinarie e 

dell’apparato genitale   (in paziente fragile)
•Rischio di deplezione volemica (modulare la terapia 

diuretica, sospendere in caso di vomito, monitorare 
ematocrito)

•Evitare SGLT2-i durante la fase di scompenso glicemico acuto
•Eseguire una buona anamnesi ( storia familiare, presenza di 

calcolosi delle colecisti)
•Attento monitoraggio clinico


