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Gli SGLT2i:
perché farmaci di prima scelta
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Il sottoscritto prof. Andrea Giaccari dichiara di aver ricevuto negli ultimi due anni
compensi o finanziamenti dalle seguenti Aziende Farmaceutiche e/o Diagnostiche:
• Amgen
• Astra Zeneca
• Boehringer Ingelheim
• Eli-Lilly
• MSD
• 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.).

DICHIARAZIONE
CONFLITTO D’INTERESSE DOCENTI
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gliflozin (monotherapy)
dapagliflozin - drug naïve patients
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gliflozin (monotherapy)
dapagliflozin - drug naïve patients
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Ferrannini E Diabetes Care 33:2217, 2010
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-2.66% !

HbA1c >10%
10 mg

-0.23% -0.58% -0.77% -0.89%
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gliflozins act on glucose toxicity
both on insulin-resistance and secretion (dapagliflozin vs. placebo)

Merovci A et al.: JCI 124: 509; 2014
Merovci A et al.: JCEM 100:1927; 2015
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Nishimura r. et al. Cardiovascular Diabetology 14:11, 2015 doi: 10.1186/s12933-014-0169-9

SGLT-2is improve post-prandial glucose
glucose concentration 2h after breakfast - 1 and 28 days of empagliflozin treatment
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SGLT-2is improve insulin secretion
step-wise hyperglycemic clamp after empagliflozin

Hussein Al Jobori H et al.: JCEM 103:1402, 2018. doi: 10.1210/jc.2017-01838
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flux in glycosuria
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the amount of glucose lost in the 
urine depends exclusively from:

1. glycaemia

2. renal function (eGFR)
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gliflozins in CKD
24 h glycosuria according to eGFR
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below 60 ml/min
gliflozins are all useless

Diap
os

itiv
a p

rep
ara

ta 
da

 ANDREA G
IACCARI e

 ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



DAPA-CKD: primary composite renal
Sustained ≥50% eGFR Decline, ESKD, Renal or CV Death*

*ESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for at least 28 days and renal transplantation or sustained
eGFR <15mL/min/1.73m2 for at least 28 days. Renal death was defined as death due to ESKD when dialysis treatment was deliberately withheld

0

placebo (312 events)

dapagliflozin 10 mg
(197 events)

years1 2

Pa
tie

nt
s 

w
ith

 e
ve

nt
 (

%
) 24

16

8

0

20

12

4

39%
RRR

NNT=19

Heerspink HJL et al.: Nephrol Dial Transplant. 35:274, 2020

HR 0.61
(95% CI 0.51, 0.72)

p<10-7

risk reduced by 39%
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SGLT-is: effect on Blood Pressure and Uric Ac.

-3,5
-3

-2,5
-2

-1,5
-1

-0,5
0

0,5
1

1,5
2

dapa glipizide
blood pressure uric acid

m
g/

dl

m
m

H
g

-1,2

-1

-0,8

-0,6

-0,4

-0,2

0

0,2
dapa placebo

Nauck et al. DOM 16:1111, 2014

-2.7

+1,2

Diap
os

itiv
a p

rep
ara

ta 
da

 ANDREA G
IACCARI e

 ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



SGLT-2is reduce nephrolitiasis
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gliflozins induce stable weight loss
(met ≥ 1.500 mg, dapa ≤ 10 mg, glipizide ≤ 20 mg)
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estimated glucose loss with SGLT2i
empa 25, ext. of 2 12-w trials; HbA1c: 7.8 BMI: 29.8

0 30 60 90 0 30 60 90
100

120

140

160

120

140

160

180

0
20

60

100
78

82

86

92

40

80

90
88

84

80

fasting glucose

filtered glucose

eGFR

excreted glucose

g·
da

y-
1 ·

1.
73

m
-

2

m
g·

dl
-1

m
l·m

in
-

1 ·
1.

73
m

-2

m
g·

m
in

-

1 ·
1.

73
m

-2

Ferrannini G et al, Diabetes Care 2015 10.2337/dc15-0355 weeksDiap
os

itiv
a p

rep
ara

ta 
da

 ANDREA G
IACCARI e

 ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



expected

energy

kc
al

·d
ay

-1

kg

Ferrannini G et al, Diabetes Care 2015 10.2337/dc15-0355

energy balance with SGLT2i
empa 25, ext. of 2 12-w trials; HbA1c: 7.8 BMI: 29.8
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SGLT-is mostly reduce fat mass
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SGLT-2is reduce liver fat
change in liver fat relative to baseline as assessed by MRI-PDFF  in T2DM

Shafi Kuchay M. et al.: Diabetes Care 41:1801, 2018 doi: 10.2337/dc18-0165
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metformin and NASH
histological steatosis lobular inflammation

hepatocellular ballooning fibrosis

Musso G et al.: Diabetologia. 55:885, 2012 doi: 10.1007/s00125-011-2446-4Diap
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hyperglycemia

reduced glycogenolysis
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lipogenesis

relative increase
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hyperinsulinemia

NAFLD

increaased EGP with SGLT-2i is a positive effect
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DAPA-HF: components of primary outcome
Patients with Heart Failure  and Reduced Ejection Fraction
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McMurray JJV et al.: NEJM 2019 Sep 19. doi: 10.1056/NEJMoa1911303
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DAPA-HF No diabetes/diabetes subgroup in Primary endpoint

Dapagliflozin
(n=2373)

Placebo
(n=2371)

215/1075 271/1064 0.75 (0.63, 0.90)

0.5 0.8 1.0 1.25
dapagliflozin better placebo better

HR  
(95%CI)

171/1298 231/1307 0.73 (0.60, 0.88)

Yes

No

Type 2 diabetes at baseline*

0.74 (0.65, 0.85)386/2373 502/2371All patients

*Defined as history of type 2 diabetes or HbA1c ≥6.5% at 
both enrollment and randomization visits

McMurray JJV et al.: NEJM 2019 Sep 19. doi: 10.1056/NEJMoa1911303
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hHF per CV history

DECLARE: prevention of hHF
regardless of history of eCVD 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

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

0.78 (0.63, 0.97)

Hazard ratio (95% CI)
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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
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DECLARE: prevention of CKD
regardless of history of eCVD

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)
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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
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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

up to 49% risk reduction
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metformina SGLT-2i
efficacia +++ ++
calo ponderale ++ ++
gluco-tossicità + +
insulino-resistenza ++ ++
secrezione di insulina + +
tollerabilità +/- (GI) + (Inf. Gen.)

aderenza + ++
NAFLD - ++

prevenzione CKD ? +++ (primaria)

prevenzione HF - +++ (primaria)

prevenzione MACE +? +

confronto (indiretto) fra SGLT-2i e metformina
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Rischio CV prima e durante il decorso del diabete di tipo 2

Modified from Sattar N, Diabetologia 2013

diagnosi di
diabete

~ 8–10 anni
di malattia

soglia equivalente di malattia cardiovascolare
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