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FDA: TRIALS DI SICUREZZA CV
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EMPA REG OUTCOME

RCT doppio cieco multicentrico con outcome CV

Parficipating countries
590 sites in 42 countries

Screening Randomised
(n=11531) and freatsd

N

- Empagiiflozin 25 mg
o (n=2342)
&Y

036\)\6

In aggiunta a terapia standard

Criteri di inclusione
Adulto con DM2

BMI< 45 Kg/m2

HbAlc 7-10%

Nota patologia CV

Criteri di esclusione
e eGFR <30 ml/min/1.73 m?2

Outcome Primario
3 punti-MACE: morte CV, IMA o ictus non fatali

Sponsorizzato

Zinman B et al. N Engl J Med 2015



EMPA REG OUTCOME

ALBUMINURIA
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EMPA REG OUTCOME RENAL

Esordio o Progressione della Nefropatia
End-point secondario pre-specificato

o
" ?enls

Estimated glomerular filtration rate
290 mL/min/1.73m?
60 to <90 mL/min/1.73m?
45 to <60 mL/min/1.73m?
<45 mL/min/1.73m?

Urine albumin-to-creatinine ratio
<30 mg/g
230mglg

Wanner C, N Engl ) Med 2016

Empaglifiozin  Placebo
Patients analyzed
4124 2061

962 452
2179 1112
707 341
276 156

2737 1361
1344 687

0.125

B E—
Favors empaglifiozin

Hazard ratio (95% Cl)

0.500 1.000

p-value for
interaction

2.000
e
Favors placebo

-39% RR

Outcome Renale
 Macroalbuminuria
 Raddoppio Cr

e RRT

 Morte renale

Wanner C et al NEJM 2016



EMPA-REG OUTCOME
PROGRESSIONE CKD: Analisi post-hoc

Hazard ratio, 0.54 (95% Cl, 0.40-0.75)

peb.001 S46% RR

Outcome Renale
 Raddoppio Cr

e RRT

 Morte renale

of Event (%)
O N WM UIOYW

=
)
1]
L
[<]
S
o
()
2=
=]
w©
=
£
=
(9

No. at Risk (GQQ q@‘

Empagliflozin. (45 4377 4241 3729 2715 2280 1496
Placebo  c\W ol W20 2146 2047 1771 1289 1079 680

Wanner C et al NEJM 2016



EMPA-REG OUTCOME
RENAL OUTCOMES

Empagliflozin Placebo Q\ .
no. with rate/ no. with rate/  Hazard Ratio (95% _ \0\0 p-value
event 1000 event/ 1000 cl) Hazard
/analyzed (%) pt-yr analyzed (%) pt-yr &\9@ X
B
Incident or worsening nephropathy or CV  675/4170 60.7 497/2102 95.9 0.61 (0.55-0.69) \‘\'a(\‘6 . na\\n} <0.001
death (16.2) (23.6) AW @5\34‘
Incident or worsening nephropathy 525/4124 47.8 388/2061 76.0 0.61 (0.5%@64\6 ‘\\a\‘\ﬁ e <0.001
(12.7) (18.8) A2 5\6
Progression to macroalbuminuria 459/4091 41.8 330/2033 %\)&2 Qéﬁ% 72) - <0.001
(11.2) (16.2) 60(
Doubling of serum creatinine* 70/4645 5.5 (ga 6 0.56 (0.39-0.79) <0.001
(1.5) O?‘ s)\ Q(G '
Initiation of renal replacement therapy @4687 333 21 0.45(0.21-0.97) 8 , 0.04
oy ‘\g\‘\
Doubling of serum creatinine®, initiation .fa@l%&vi (\66 3 71/2323 11.5 0.54 (0.40-0.75) o <0.001
renal replacement therapy, or deatl‘l\% (3.1)
to renal disease e\@
Q(GQ 8\16‘
\C
Incident aIbuB@\}a i nts with 1430/2779 2525 703/1374 266.0 0.95(0.87-1.04) 0.25
norm@ nuria at baseline (51.5) (51.2)
0125 025 0,5 1.0 20 40

Favors empagliflozin

Cox regression analyses in patients treated with >1 dose of study drug.

Analyses were prespecified except for the composite of doubling of serum creatinine, initiation of renal replacement therapy,
or death due to renal disease.

*Accompanied by eGFR [MDRD] €45 ml/min/1.73m?2.

Favors placebo

Wanner C, N Engl J Med 2016



EFFETTI AVVERSI RENALI

Figure S8. Adverse events with empagliflozin compared with placebo.

Patients with eGFR (MORD) Patients with eGFR (MDRD)
<60 mL/min/1.73m? at baseline 260 mL/min/1.73m? at baseline

Event consistent with unnary tract infection®

Complicated urinary tract infaction® I N F EZ ! m\ I\\I I
b\

Event consistent with genital infection’ =R T A
Event consistent with volume depletion® - i:: N I { A"-“\ [ I
Acute renal failure!

Hyperkalemiai

0.25 0.50 1.00 2.00 4.00 §.00 025 050 1.00 200

Favors empaglifiozin Favors placebo Favors empagidio

Acute renal failure my )z A K I _ A K F

Acute kidney injury

24
Months

pagli 4687 3398
Placebo 2333 1588

4687 3505
o 2333 1653

Wanner C et al NEJM 2016



POOL ANALYSIS: 15 TRIALS EMPA IN CKD

Pooled analysis: identification of patients with CKD

. 15 rand -1 trials |
VE®

S\ AGIEA:
Incidence of other $efé leg SVerse reactions
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Tuttle K et al EASD 2017



EMPA-REG OUTCOME: eGFR

—a—pmpaglifiozin 10 mg

80

7> NS [atients with microalbuminurig, a i :m

70 "'Pzt::tq":\\'3‘3‘(3\E 5\\—% S et

i Patients with mucroalbumln\l'@

eGFR

Adjusted mean [SE) «GFR (ml/min/1.73m?)

(mL/min/1 .73m?)

66 T T
Baseline 4 12 28 2 6 8 94 0& 32 136 150 164

“Z Adjusted mean (95% Cl|

M1 2084 167 g T4 1262 1123 477
2162 2114 3 540 1314 1180 1024
NS 2111 T T4 36 1340 w7

136 150 164 178 192

5 Change in eGFR from Baseline to Last eTTE r% Gadrhent and Follow- -up
*\;ar lq S zin, 10 mg (N=1642) ®Empagliflozin, 25 mg (N=1686)

Adjusted Mean eGFR [mIS\i
3 ] ¥

@
oo

@
@

Baseline as ment Follow-up

Wanner C et al NEJM 2016

Median, 3.0 years Median, 34 days

DZI Cherney et Lancet Diab Endocrinol 2017



Adjusted gMean (95% Cl) UACR Adjusted gMean (95% Cl) UACR

Adjusted gMean (95% Cl) UACR

Difference vs placebo*:

Difference vs placebo®:

A FPlacebo (n=959)

@ Empaglifiozin (n=1985)

7% (9:3031 -312. -2) -12% (;530%1?-221. -4) B4 -
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Difference vs placebo*: 6\‘3 \ \‘ference vs placebo™: = A Placebo (n=140) ¢ Empaglifiozin (n=307)
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400 mpaglifiozin ?_} 200 - o’rlcj;g:;ocri\ trﬂsn?t‘r;\;m :
: 5 100 p<0.0001
200 ! 2 o ;
1 Baseline Last value  Follow-up
0 4 on freatment

52 66 80 94

108 122 136 150 164 178 192
Week

Median 2.9 years

Cherney et

Median 35 days

Lancet Diab Endocrinol 2017



CANAGLIFLOZIN: eGFR

1450 DM2
Metformina
 Cana 100/308°mg o SU
(glimiepiride)
eo FLEZ2 aa
«-“ Indipendente da glicemia

Limiti
 Eventi non aggiudicati
e 2YyrsFU
 No eGFR post-terapia
 Non placebo (effetto SU)

Heerspink HJ, J Am Soc Nephrol 2017



DAPAGLIFLOZIN RENAL STUDY: AER
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Fioretto P et al Diabetologia 2016



CANVAS PROGRAM

\ ’
Asia Pacific

2 g > - Belg
. ¢ .
30 Countnes - Ite
667 sites »,
: & = Australia

x| = China

trial starts ’

CV safety
proved and
marketing

authorlz‘g&@

achie

Og,\\\ el QO CANVAS Program
\QQ N = 10,142

Criteri di inclusione

e Adulto con DNi2

» HbAlc 7-10.5%

o Eta>30.¢ CVD oppure eta >50 e 2
FaR CV*

Criteri di esclusione
e eGFR <30 ml/min/1.73 m?2

*Diabetes duration 210 years, SBP >140
mmHg on =1 medication, current smoker, micro- or
macroalbuminuria, or HDL cholesterol <1 mmol/L.

Neal B et al. NEJM 2017



CANVAS PROGRAM

Canagliflozin Placebo
(n = 5795) (n = 4347)
Mean eGFR, mL/min/1.73 m?2 77 76

=90 mL/min/1.73 m2, % 25 24
60 to <90 mL/min/1.73 m2, %

Popolazigne a
45 to <60 mL/min/1.73 m2, % Da‘? SO SCh IO

<45 mL/min/1.73 m2, %

Median albumin:creatinine ratio, mg/g . ‘ Ienale
Normoalbuminuria (<30 mg/g), %
Microalbuminuria (30 to 300 mg/g), %

Macroalbuminuria (>300 mg/qg), %

é

ithrombotic
Beta blocker
Diuretic




CANVAS: AER

Progression of Albuminuria

Hazard ratio 0.73 (95% CI, 0.67-0.79) —— Placebo
—— Canagliflozin

R
Change in Alb\ B“}le Ratio (UACR)
Percent Change in ‘nuria Class (inset)

Macro

Patients with an event (%)

Years since randomization

724 626
1730 1528

O
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Bo
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Mean % difference
-18%
(95% CI, -16 to -20)

Years since randomization
——— Placebo No. of patients

- " Placeb 4084
—— Canaglifiozin

Canaglfloain 5500

4
Years since randomization

426 163

518 276




ENDPOINT RENALE COMPOSITO

%
Hazard ratio 0.60 (95% CI, 0.47-0.77)  — Placeby O

— CatQlifloxR
 Jeemo R
e
40% eGFR reduction
End-stage renal
disease/renal death 21 66
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_ e Years since randomization
No. oRkpatients

Placebo 4347

o 3029 1274 1229
Canagliflozin 5795

4454 2654 2576

Neal B et al. N Engl J Med 2017



MECCANISMI DI EFFETTO

RICERCA Dij

BASE

Fatioridi rischio
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EFFETTO SU FATTORI DI RISCHIO

\Qtors an Bloog

Mo;,h:e! fus: 4 S, Systemati
A\ Ntrof Trialg With

WV HbAlC
WV SBP

¥ Body weight
WV Uric acid

eGFR 290 ml/min per 1.73 m*

eGFR 260 to <90 ml/min per 1.73 m?

eGFR 230 to <60 ml/min per 1.73 m*

\!f Dan no renale eGFR <30 mi/min per 1.73 m?

-14.0 -12.0 -10.0 -8.0

Treatment difference versus placebo in mean SBP (95% CI), mm Hg

Cherney DZI, Kidney Int. 2017



EFFETTO SU EMODINAMICA
GLOMERULARE




DIABETE ED EMODINAMICA
GLOMERULARE

Vasodilatazione Vasocostrizione
A afferente A efferente

\/

Danno
Glomerulare



DANNO GLOMERULARE

Stretch

|

Produzione di matrice
extracellulare

Podocita: perdita di
nefrina, apoptosi podocita



IPERFILTRAZIONE E DANNO RENALE

(S S

M@@%@iﬁo di inesorabile
2 .

O\fap?ogregsmne del danno renale



Vasodilatazione Vasocostrizione
A afferente A efferente

) ARB/AC

normal TGF - \ restored TGF

P - |

& I - e )
\
appropriate macula afferent O€$ GFRa d decreased
afferent densa artegt \> ‘ Na* delivery to
sitarlole normal \®| SHon %\ Q macula
S GFR \/P\ \e densa
ne ;
2 £

=\
O o @

|
inhibition

in proximal
tubule

Normal physiology Hyperfiltration in early SGLT-2 inhibition reduces
stages of diabetic nephropathy hyperfiltration via TGF




SGLT2-1 Emodinamica Renale Pazienti DM1
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T1D-N T1D-H T1D-N T1D-H

Skrti¢ M et al Diabetologia 2014



EFFETTO MECCANISMI
(FIBROSI, STRESS OSSIDATIVO, INFIAMMAZIONE)

RIDUZIONE:
 FIBROSGI

v STRESS OSSIDATIVO
» INFIAMMAZIONE

XS A~A\\3Y)
SGLT2 inhtkition
D o\

N\
giohi ang Y@cose absorption and albumin

= TUBULO RENALE

Voimes || Yoo GLUCOTOSSICITA’
inﬂam_matipn hypertrophy_
and fibrosis and hyperplasia

Hyperfiltration injury - Progression of CKD




STUDI SPERIMENTA

Study

Malatiali et al. [29]

Jsorio et al. [30]

lon et al. [27]

Gembardt et al. [31]
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Gangadharan K
etal. [38
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jima et al. [34]
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Nagata et al.

Wang et al. [

Model Drug/Dose/Duration Major Effects

STZ-diat

diabetic rats

Akita mice

BTBR ¢

1 Albuminuria

Ibuminuria,

)
X mectin,
= MCP-1

db/db mice
@ e

/)
7 J
luseoglifloz

Akita mice

. : 1 Albuminuria,
db/db mice )
slomerular hypertrophy

/ i i - i ngial expansion,
db/db mice ~ont: - ang I
193" eyte injury,

ipid accumulation

: SGLT2-1

Stress ossidativo

Inflammazione

FiDrosi

 |nconsistentl

(modello animale,
farmaco, dose,
durata)

 Non controllati



Dapagliflozin: Danno Tubulo
Interstiziale

Controllo Akita Akita-Dapa

brosi interstizio
(B) 400

iammazione

e Akita + Insulina

-
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o
E
@
w
Q
o
=
o
-
o
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m

ress ossidativo

Hatanaka et al Pharmacol Res Perspec 2016



SGLT2-i — FIBROBLASTIEP

Aumento Hct: emoconcentrazione, eritropoiesi (EP)

Fibroblasti&P _' Miofibroblasti

$
Eritropoiesi Fikrosi interstiziale

ESRF




Normal state

Neural crest-derived
fibroblasts produce
erythropoietin

( >
Erythropo dszyq
\‘3

Diabetic state

High oxygen requirement of the
proximal tubules due to
excessive glucose reabsorption

Tubulointerstitial hyg\qél
Led\) o

sfor :%r‘mnto
%a fu Bnalﬁbroblasts

gless erythropoietin

SGLT2-i — FIBROBLASTIEP

Diabete
» Riassorbimento Na-
Glucoso TP

e Elevato consumo
02

e Ipossia tubulo-
Interstiziale

* FibroblastifP >
miofibroblasti

SGLT2-i



SGLT2-1 — Nefropatia Diabetica

o Effetto protettivo
« Trial renali dedicati

Name Of the
Study

Clinical trial
ation
Intervention

Patient
population

{r- Q&Q 1

endpoints

MNCT0173053

Dapagliflozin versus
ebo

p
DM2, high C

Time to first event of
renal composite
endpoint:
Confirmed
sustai

VERTIS

NCT019:

f\a}}

per 1.73 m®

(estimated)

Time to composite

of renal death
renal dialy

in baselin
serum
creatir

mm F\’
1.73m*(CKD2
and 3)

4461

Time to the firs
occurre
an event in the
primary

doubling of
serum

renal or CV

T03036150

Dapagliflozin
versus placebo

DM2 and
nonpatients
with dialwle-\'-

min P'.'
3m’ (C
and 3)
mated)

Time to the first

oocurrence ¢ of

components of

eGFR or

g ESRD
or CV death or
renal death

Empaglific
placebo
A2 and nonpatients




CANVAS PROGRAM: EFFETTI AVVERSI

Event rate per

1000 patient-years Hazard ratio

Canagliflozin Placebo (95% CI)
Female genital mycotic
infection (n = 196)

Urinary tract infection
(n = 440)

69

40

Renal Safety

Serious renal-related '
(n = 83) i 0.76 (0.49-1.19)

Serious acute kl%@@‘
injury (n =5 (

Serlou‘g) rk@grﬁ\g’
\‘3

0.68 (0.45-1.02)

0.75 (0.27-2.11)

0.25 0.5 1.0 2.0 4.0 8.0
— —
Favors Favors

Canagliflozin Placebo

Neal B et al. N Engl J Med 2017



CANVAS PROGRAM: EFFETTI AVVERSI

Event rate per

1000 patient-years

Canagliflozin Placebo

All amputations 3.4
(n = 187) o '
Minor amputation (71

Toe

Transmetatarsal
Major amputation (29%)
Ankle

Below-knee

Above-knee

—r 1 T 1 1
0.25 0.5 1.0 2.0 4.0 8.0

Hazard ratio
(95% CI)

——

Favors

! —t—

! ——

————
Favors

Canagliflozin  Placebo

Neal B et al. N Engl J Med 2017

1.97 (1.41-2.75)

2.03 (1.08-3.82)

Analysis

1.94 (1.31-2.88) Amputation

Peripheral vascular disease*
Male

Neuropathy

HbAlc >8%

Canagliflozin treatment

Presence of CV d&\

Pri of am

am risk

Amputation

Patients with lower-limb amputation, n (%)

Amputation Risk Factors - Multivariate

Risk Factor at Baseline Hazard Ratio

(1.0-2.3)

Gon risk are similar in both arms

aghﬂrtn{ﬁ\}Latment independent of the risk factors, increased

Placebo/comparator-controlled
30-study pool
Control
(N=4629;
4177 patient-years)

Dapagliflozin total
(N=9195;
8059 patient-
years)
8(0.1)

Joubbour S Diabetes Obes Metab.

2017



Amputations in the US FDA Adverse Event

7

s

Reporting System

Diabetes indication
No insulin

Diabetes indication

()]

p=0-016

|

Cana-

) e
&@ a\s;éS%\Q 6100

N

Any amputation
N

Any amputation/1000 reports

0

Drug Cana-  Others
gliflozin
19

7841

O@ e@e

Dapa-  Empa-
gliflozin gllﬂozm gli
0

4265

Empa-
gllﬂozm gliflozin
0 2

3192 1736

181
286224

Number of reports
Total reports

p<0-0001

%} reports

ation

mpd
3, ©

n/1

t}b/
o

Toe amputal

0
Drug Dapa-  Empa-
gliflozin  gliflozin
0 2
4265 2183

Others Cana- Others
gliflozin
10

7841

Cana-
gliflozin
17
9789

Dapa- Empa-
gliflozin  gliflozin
0 2
3192 1736

56
286224

Number of reports
Total reports

310
426100

Fadini GP et al Lancet Diab Endocrinol 2017



Amputazioni e Canagliflozin Real World Data

jons i e with
isk of lower extremity amputatmf\s in ':j?:'[‘:\‘-gluccse
e 2 diabetes mellitus treated with s'oA U e
t?:ransporter-Z inhibitors in the USA:
co-
cohort study

1
ick B. Ryan PhD |
MD, PhD* © | Frank J. DeFalco BA? | Patrick i o
iy phD? | Paul E. Stang PHD® | Jesse A Berlin Mehul Desai M!
Martijn J. Schuernie
Norm Rosenthal MD*

841 patients excluded
Prior BKLE amputation event

382 pati
DD

119 567

39 117

24 433

-mpagliflozin

Non-SGLT2 inhibitor AHA 226 623

High CV risk

SGLT2 inhibitors 25781

15 850
Non-SGLT2 inhibitor AHA
MNon-high CV

) ©
SGL;;& 'Jﬁ

co

Q;\? 86
\ Q(Gga
Dapagliflcng

o & 18 865
ey

57 174
31072

GLT2 inhibitor AHA 178 140

140 145
95422

38 541

Incidenza di amputazione BKLE

1.18 vs. 1.12 per 1000 person-years
HR 0.98 [95% CI 0.68-1.41]

Yuan Z Diabetes Obes Metab. 2017



CANVAS: AMPUTAZIONI

* Riduzione outcome primario MACE: shift da hard a soft CV
endpoint

e Intention to treat: 30%

e Deplezione di volume

Table 2. Adverse Events.*™

P Valuety

Serious and nonserious adverse eve

collected in CANVAS al CANVAS

Osmotic diuresis

‘3
Volume deplenona('a ]

. g o, \J
Table 2, AdJerse Bl
%
O Empagliflozin, Empagliflozin, Pooled

Placebo 10 mg 25 mg Empagliflozin
(N=2333) (N=2345) (N=2342) (N=4687) EMPA

number of patients (percent)

Event consistent with volume depletioni 3



SGLT2 & DM

AUMENTATORIASSORBIMENTO TUBULARE DIGLUCOSO

NEL DIABETE
Protein Expression Glucose Uptake
by Tubular Cells
7 2500 -
* Hastty (4] P05
o] 8 Type 2 Chabetes {4} o
4 2000 -
CEN g . 1
gﬁ 4 EE 1300 4
B3 T E
EE o 2=
23 A<005 o, 1000 A =
E. E
o™
i -
14 J 6
Lo - _.od )
SEIT2 GLUT2 Heamy (=3} Ve 2 s (im0

| “Uptste of AMG It Nas dependent andica measoe of fanc podt by S5 T miher fhan GLUTS.

Al Gmimpziiyi--DHUF 4 CHoec oy ide. CFlscounts. par minte. Flaiv = m .« al Disaben 2008537071 273934

Freitas HS et al. Endocrinology 2008

GLUT2 SGLT1

Biopsie renali umane

Solini A
Wang XX




EFFETTO RAS-MEDIATO

e SGLT2-i lieve aumento
tono del RAS (diuretico e
natriuretico)

« EMPA REG CANVAS
80% pazienti erano trattat

con bloccanti del RAS 5
« Aumento pathway ﬂ\g

#Ang 1-9
4An

alternative di-tipo NI A a1
protettivo (AT2, Ang 1-7)

- Vasocons triction
- Cell proliferation




1]

ean difference

m

Adjust

vs placebo in gh

Adjusted mean difference

vs placebo in gMean change from baseline in

n change from baseline in

CR (%)

2
.:%

POOL ANALYSIS: EMPA

 Pooi 5studi fase |1l con EMPA
Total change HbA,,, weight, SBP-  HbA,_, weight, SBP- i Di\/iz Con mICFO/ maCFO

independent change associated cha

* 06 change UAER 24 w

Total change HbA, , weight, SBP-  HbA, _, weight, SBP-
independent change  associated change

Cherney D et al Diabetologia 2016



COTRASPORTATORE SODIO-GLUCOSO

Proximal tube

'J|-.+ ..:
" Nat/K+ pump

3Na* =

2pIs |ei3iejosey

" °
© Q’a‘ e(e\a’ Glucose
\\’&Q ‘\cﬁb‘r *




INIBITORI DEL SGLT2

Reduced peripheral  Increased hepatic glucose production
glucose uplake l

Insulin resistance \

Reduced pancreatic insulin sacretion
" 4

Hyperglycemia

!

Inhibition of ghicose
reahsorption from

renal fubules
| Urinary glucose disposal |
S ! '
Reduce fasting plasma Improve glucose tolerance
glucose
A1C reduction

Urinary calorie loss/
Weight Loss

Adapled from ks |, ol al. Diab Oboes Melab, 2003,11:79-88,




Proximal tube

Na*
2Na* SGLT1 ‘ENaJr ADP

- Glucose
Glucose

SGLT2
inhibitors

\

INIBITORI SGLT2

31ejoseq

Nat/K* pur

> Increased
urinary
glucose

excretion

>90  60-90  30-59
GFR (mL/mine1.73m?)




CANAGLIFLOZIN: AER

1450 DM2
Metformina
« Cana 100/3C9 mg o SU
(glimepitide)
o kiJ 284

¢ .lnaipendente da glicemia

Limiti
 Non dedicato
 Eventi non aggiudicati
e 2yrsFU
e No eGFR post--T
 Non placebo (effetto SU)

Heerspink HJ, J Am Soc Nephrol 2017



DANNO EMODINAMICO

O

Pharmacological Hemodynamic effects an&{ﬁhﬁg\al
actions: implications:

\2 \
. NG N
SGLT2 inhibition . : Decreas@\@,’&aw ¢ pressure due to

— \ rr\cée 9! af@}ﬁﬂﬁ\resmtance in T1D-H patients

constriction
\)\6 %e&@@d hyperfiltration
U(

+ Decreased intraglomerular pressure due to
decreased efferent resistance

+ Decreased hyperfiltration

* Proven renal protection in clinical trials

* Normalisation of intraglomerular pressure due to
increased afferent and decreased efferent

RAAS blockade . . resistance?

+ Potential for additive intraglomerular pressure

constriction and
reduction?

Efferent dilation
« Potential for long-term renal protection?




Urinary KIM-1
(pg/24h)
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Empagliflozin db/db Mice
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Gallo LA Sci Rep 2016






RIASSORBIMENTO RENALE DEL
GLUCOSO

Dotto Collettore

(180 L/die) Glomerulo

(1000 mg/L)

=180 g/die Tubulo VUi
, Prossimale Distale

Filtrazione del
Glucoso

No Glicosuria

Segmento S1 del tubulo prossimale Segmento S3 del tubulo prossimale
Riassorbimento del 90% del glucoso @ Riassorbimento del ~10% del glucoso
SGLT2 SGLT1

Bailey CJ. Trends in Pharmacol Sci 2011;32:63-71.
Chao EC. Core Evidence 2012;7:21-28.
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