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DPPA4 Inibitori + SGLT2 Inibitori

v’ - Razionale della associazione
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Diabetes Care 2018;41:1543-1556 | https;//doi.org/10.2337/dc18-0588
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SGLT?2 Inhibitors in Combination
Therapy: From Mechanisms to
Clinical Considerations in Type 2
Diabetes Management

Diabetes Care 2018:41:1543-1556 | httpsy//doi.org/10.2337/dc18-0588
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e Effetti dei DPP4i

Glicemia

* Stimolano la secrezione di Insulina , inibendo la degradazione del GLP-1 nativo,e
riducono la secrezione di Glucagone

e Meno potenti dei GLP-1RA

 Non danno ipoglicemie

Effetti Pleiotrofici:

e Agiscono sui FdR CV in modo meno potente e significativo dei GLP-1RA
 Ma hanno mostrato sicurezza CV.

e Sono neutri rispetto al peso

e Riducono la PAS e la PAD lievemente :- 3 and -1 mmHg, respettivamente.
* Migliorano lievemente il Colesterolo Totale e | trigliceridi

e | DPP-4i hanno un effetto anti-infiammatorio e anti fibrotico, distinto dai GLP-
1RA e glucosio-indipendente.
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Effetti degli SGLT2i

Glicemia

Il meccanismo d’azione e renale, inibisce il riassobimento del Glucosio
L'effetto antiiperglicemico e indipendente dalla Insulino — Resistenza e dal

fallimento B-Cell, per cui sono efficaci in tutti i DT2 con preservata
funz.renale

Effetti pleiotrofici

Riducono il peso corporeo di 2-3 Kg subito, poi 1-2 nelle prime settimane,
poi 'effetto gradualmente declina

Riducono in modo persistente i valori di PAS e PAD (- 5 -2 mmHg)
Riducono lievemente i TG e aumentano il Col-HDL

Hanno effetto natriuretico

Riducono eGFR subito, per poi recupere e stabilizzare il Filtrato

Riducono del 30-40% la Albuminuria

Oltre a dare protezione Cardio-Renale



i Dpp4i/SGLT21 + Metformin Combination Provides a Logical
Approach to T2DM Treatment Through Complementary Mechanisms

 DPPA4i inhibits DPP-4 to slow the deactivation of GLP-1 in the circulation, resulting
in%3:

?_ Insulin Glucagon . A Glucose uptake ] Glucose uptake
secretion secretion Glycogen synthesis Glycogen synthesis

e Metformin exerts its effects to*:
e SGLT2i exerts its effects on the kidneys to*:

A Glucose Hepatic glucose
Glucose reabsorption 1) uptake . production
Urinary
glucose
excretion

1. DeFronzo RA. Diabetes 2009;58:773-795. 2. Wang A, et al. BMC Pharmacology 2012 Apr 4;12:2.
3. Drucker DJ, Nauck MA. Lancet 2006;368:1696—1705. 4. Paisley AN, et al. Expert Opin Investig Drugs 2013;22:131-140.
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OPINION Expert Opinion on Drug Metabolism & Toxicology

ISSN: 1742-5255 (Print) 1744-7607 (Online) Journal homepage: http://www.tandfonline.com/loi/iemt20

DPP-4 inhibitor plus SGLT-2 inhibitor as
combination therapy for type 2 diabetes: from
rationale to clinical aspects

André ). Scheen

1 - Empaglifozin + Linagliptin 4 - SGLT2i combined with sitagliptin

2 — Dapaglifozin + Saxagliptin 5 - Ertugliflozin added to sitagliptin

3 — Canaglifozin + DPP4i 6 - Dapagliflozin added to sitagliptin
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e 55 Empaglifozin and Linagliptin : Efficacy parameters at week 52.

Ralph A. DeFronzo et al. Dia Care 2015;38:384-393

Combination of Empagliflozin

and Linagliptin as Second-Line Therapy
in Subjects With Type 2 Diabetes
Inadequately Controlled on Metformin
Diabetes Care 2015

% pazienti a Target
HbA1lc< 7%
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Adjusted mean (SE) HbAlc (%)
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mEmpaglifiozin 10 mg (n=125)
ELinagliptin 5 mg (n=119)
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baseline in body weight (kg)

Adjusted mean (SE) change from
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—&— Empaglifiezin 25 mglinagliptin 5 mg
=fy=Empaglifiozin 10 mgfinagliptin 5 mg
--li-- Empaglificzin 25 mg
=-0--Empaglificzin 10 mg

— @ = Linagliptin 5mg

Week
121 120 116
125 120 117
122 118 111
122 118 112
111 96 20
855 86.6 877 85.7 85.0

0.3
(95% C1-1.2, 0.6)
p=0.461

28
L {eswcias, 20—
p<0.001

[ 0.2
l—:ss% C1-0.7,1.1)
| =0,593

L |

2.4
95% C1-3.3, -1.5|
p=0.001

mEmpagliflozin 25 mglinagliptin 5 mg (n=134)
DEmpaglifiozin 10 mglinagliptin 5 mg (n=135)
BEmpaglifiozin 25 mg (n=140)
mEmpaglifiozin 10 mg (n=137)

ELinagliptin 5 mg (n=128)

Riduzione
HbAlc %

Riduzione Peso

American
Diabetes
. Association.
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Diabetes Care 2017;40:201-209 | DOI: 10.2337/dc16-1347 =
Placeba WEmpaglificein 10 mg ®Empaglificzin 25 mg
206 Empagliflozin as Add-On to Linagliptin and Metformin Diabetes Care Volume 40, February 2017
B n 100 100 107
=& Flacebo =i~ Empaglificzin 10 mg —@—Empaglifiozin 25 mg
85 Open-abel Double-blind treatment period a0 WEaD
treatment period (linagliptin 5 mg and metformin) bnss c115 BT
{linagliptin 5 mg) —
9.0 75 g<0.00
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Pre-treatment 16 Baseline 6 12 18 24 £ 12
(randomization) f L
Number of patients s £ E 10
Linaghiptin 5 mg open-label 564 550 E -
Placebo - = 108 104 103 o8 88 E 5
Empaglifiozin 10mg - - 108 108 108 105 100 "
Empaglifiozin 25mg - . 110 110 108 103 100 = ]
Figure 3—HbA,. over time (MMREM in FAS using OC). *Data are adjusted mean = SE, except for linagliptin open-label data, which are unadjusted Placebo ®WEm :'agl'r"lxin o mg EEl"I:‘TEI' flozim 25 mg
mean. n, number of patients with data at week 24.
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Linagliptin + Empaglifozin:
Indicazioni da scheda tecnica

e Considerando il meccanismo d'azione, una funzionalita renale
ridotta porta alla riduzione dell'efficacia glicemica di empagliflozin,
che Linagliptin puo compensare.

 La terapia con Lina+Empa non deve essere iniziata nei pazienti con
eGFR < 60 mL/min,

* ma puo essere continuata se il eGFR scende al di sotto di 60 ml/min,
fino a 45 ml/min, riducendo la dose di Empaglifozin a10 mg



SHA Studi registrativi sequenziali di Saxa/Dapa

Study A Y Study B 2

SAXA+DAPA+MET l DAPA+ SAXA + MET
— SAXA+placebo+MET —

La FDC Saxa 5 mg/Dapa 10 mg ha ricevuto I'approvazione EMA nel Luglio del 2016,
ottenendo indicazione al fallimento da Met (x SU) e uno dei due monocomponenti

1* Randomized, Double-Blind, Phase 3 Trial of Triple Therapy With Dapagliflozin Add-on to Saxagliptin Plus Metformin in Type 2 Diabetes. Mathieu et al

2* A Randomized, Double-Blind Trial of Triple TherapyWith Saxagliptin Add-on to Dapagliflozin Plus Metformin inPatientsWithType 2 Diabetes. Matthaei et al.



Efficacia e Sicurezza dell’add-on di Dapagliflozin a Saxagliptin e Metformina,

estensione a 52 settimane

» Of the 320 patients who entered the 24-week double-blind treatment period, 294 entered the long-term extension and 281 (87.8%)
completed both blinded treatment periods. This is a strenght of the study

Studio A

Adjusted Mean (95% CI)
Change From Baseline in

FBO + SAXA + MET

A1C, %

o
=
o

A

=
h
1

1.0

ffw

-+

6 12 18

MNumber of Patients

158 158 150

DAPA + SAXA+ MET 158 158 153

0 PBO + SAXA + MET
0.07% (-0.13, -0.27)

_e— DAPA + SAXA + MET

- 1,8Kg di pesovs -0,4

- 29,4% di pazienti a target
X HbAlc vs 12,6 %

0.74% (-0.90, -0.57)

At week 52, the difference (95% CI) in adjusted mean change

from baseline in A1C between dapagliflozin versus placebo as
add-on therapy to Saxagliptin plus metformin was —0.81%

145 130 121 83 67
150 146 143 124 102

(-1.06%, —0.55%).

C. Mathieu MD et al. 2017
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Efficacia e Sicurezza dell’add-on di Saxagliptin a Dapagliflozin e Metformina

» Of 315 entered the short-term double-blind treatment period, 297 patients entering the long-term extension

: Mean (95% CI) between
Studio B group difference at week 52
- 0.42 (-0.64%, -0.20%)

0.2 —— Saxagliptin + The addition of saxagliptin to

Dapagliflozin + Metformin

= =apa dapagliflozin plus metformin
O (n=153) ) .
= £ provided durable glycaemic control,
oD —8— Placebo + d trated bv i tsi
‘E".lg = Dapaglifliozin + Metformin as demonstrate .y Improvements in
ﬁ = o (n=162) HbA1c from baseline at 52 weeks
= £ % compared with placebo add-on,
g8 between-group difference: —0.42%
= @
=g =
<O SAXA+DAPA DAPA
0.8 T T T T T T T ] ©
0 & 12 18 24 32 40 52 "'
Wik
Number of Patients

Flacebo +

Dapaglifiozin+ 159 150 158 152 149 145 116 103 L :

Metformin - Riduzione di HbAlc

Saxagliptin + 180 149 147 148 140 133 120 105

Dapaglifiozin +

Metformin S. Matthaei et al. 2017
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Eventi avversi per SaxaDapa o singole monocomponenti

SAXA+DAPA+MET SAXA+MET DAPA+MET

N=179 N=176 N=179

| Genital infections 1 (0.6) 1 (0.6) 10 (5.6) |

Rosenstock J, et al. Diabetes Care 2015;38:376-383 . . . . . . .
Le Infezioni Genitali della Assciazione Saxa-Dapa sono decisamente

ridotte rispetto al solo DAPA, e le stesse del solo SAXA



SR Meta-analysis del rischio di GTI or UTI nei soggetti con SGLT2i
con 0 senzaesposizione a DPP4i

A Study Genital tract infections (GTI) RR {95% C.1.) Weight (%)
= 0.05 (0.00 - 0.81) 4.2
R tock

M athas | —= 0.12 (0.01 - 2.17) 40

DeFronzo - 0.49 (0.24 - 0.99) 35.0

Tinahones 0.47 (018 - 1.20) 249

Lewin - 0.92 (0.43 - 1.97) 31.9

—‘—
Owverall 0.51 (0.28 - 0.92) 100.0
Q=587 p=0.21; 2=32% '— . .
¥ 0.5 1 15 2
Risk ratio (RR)
Urinary tract infections (LTI}
B Study RR (95% C.1.) Weight (%)

Rosenstock 0.14(0.02 - 1.15) 2.9

Matthaei 1.41 (0.50 - 3.687) 10.3
DeFronzo 0.79 (0.49 - 1.28) 29.5
Tinahanes 1.43{0.82 - 2.51) 247
Lewin I 1.05 {0.69 - 1.80) 327

Overall
1.01 (0.70 - 1.45 100.0
0=6.30; p=0.18; i2=37% ( )

0 0.8 1.8 2.4 3.0 4

Fadini G, et al., Diabetes Obes Metab 2017 [Epub Nov 15] Risk ratio (RR)



2. Ao Frequenza delle infezioni del tratto urogenitale nel reporting system
FDA nei soggetti esposti a SGLT2i con o0 senza concomitante
esposizione a DPP4i or to SU

A > SGLT2i B > SGLT2i
€ DPP4i + SGLT2i ® SU + SGLT2i

807 80 7
Z * £
Q 601 I 1 =1 60 -
o O o C @
% S 40 + 1%_ e 40 - 1
~3 #; ~3 S
5 20 s 5 20
O O

0 0
Both Males Females Both Males Females

Fadini G, et al., Diabetes Obes Metab 2017 [Epub Nov 15]



Dapagliflozin With or Without Saxagliptin
in Patients With T2D and CKD

* HbA1c 27.0%-11.0%
0.5 -  Elevated albouminuria (UACR 30-3500 mg/qQ)
e eGFR 25-75 mL/min/1.73 m?

0.0 :
Difference vs. placebo at Week 24
DAPA -0.16% (95% Cl, -0.38 to 0.05) p=0.142
DAPA+SAXA -0.58% (95% Cl, -0.80 to -0.37) p<0.0001

% (95% Cl)
o)
(@) ]
1

Adjusted mean change in HbAlc from baseline,

-1.04 Proportion of patients that achieved HbA1lc <7% at Week 24
PBO
) DAPA Odds ratio vs. PBO, 1.7 ( 95% Cl, 0.8-3.8; p=0.17)
Treatment period
15 : : : : : DAPA+SAXA Odds ratio vs. PBO, 5.4 (95% Cl, 2.6-11.2; p<0.0001)
0 4 8 12 16 20 24

Patients per timepoint Study week

DAPA 140 137 135 133 129 123 —l- DAPA (n=144)

DAPA+SAXA 151 148 149 143 142 137 —0— DAPA + SAXA (n=152)
PBO 145 143 132 126 126 118 PBO (n=148)

2Adjusted mean change in HbAlc was a primary endpoint for the DAPA+SAXA group and a secondary endpoint for the DAPA group. ®p value: <0.001; °p value: <0.05. DAPA = dapagliflozin; HbAlc = glycated hemoglobin; PBO = pla26)o;
SAXA = saxagliptin.
Pollock C et al. Online ahead of print. Lancet Diabetes Endocrinol. 2019.
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Adjusted Mean Change in eGFR from Baseline

L'associazione di Saxa a Dapa non

] [} ’
modifica 'andamento del eGFR

3 - DAPA -2.35 p=0.011
(95% Cl, -4.16 to -0.53)
E —  DAPA+SAXA -2.44 p=0.0075
O~ 17 (95% Cl, -4.22 to -0.66)
® 0O
cC o 9
=X I
CHTo RN I
o
-+ I /
SE [ T
=7 .
YT :
-
3 = -7 - DAPA (n=144)
'2 ~®— DAPA + SAXA (n=152)
PBO (n=148)
-9 T T T T T T
01 4 8 12 16 24 27
Patients per timepoint Study Week
PBO 147 146 141 133 136 137 134 139
DAPA 144 142 135 137 136 134 131 131
DAPA + SAXA 152 148 149 146 143 144 138 147

21
ap value: <0.05; Pp value: <0.005; ¢<0.001. DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; PBO = placebo; SAXA = saxagliptin.

Pollock C et al. Online ahead of print. Lancet Diabetes Endocrinol. 2019..
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o 5GLT2is in Combination Therapy in T2D

SGLT2i + DPP4i

1. Drugs with independent actions

Additivity

Subadditivity

i
;

-
o
o

B o 90

B

2. Drugs with interactive actions

Subadditivity Superadditivity

&0 20 06
30 60

Antagonism o 20 Enhancement o 60
B0 (BY—0
(D22 O X
30 60

Interference 50 Synergism 90
& &

La combinazione di un SGLT2i
con un DPP4i e subadditiva,
non arriva ad essere sinergica:

Dapaglilozin Empaglilazin Erugliflazin Dapagliflazin
Exenatide QW Linagliptin Sitaglhpten Saaplplin
Combination Combination Cambinatian Combination
HbA (%)
Haselnp 53 4] B.G L]
]
=1 £0,7 =07
- -1 =10 49 1.2 =04
- 4 g 1.5
=20
2
FPG (mmaol/L)
E 108 a8 11 1.3
o
=1 i
=12 F
= 5 - -1 a8
=0 ' 21
=23 '
=1 6 =24
- b
=1.0
=
Body weight (kg)
Baseline 1.1 B5,4 a5,3 ara
0
i 0.0
-t o7 4
= F -1.5
_a s 24
o 2.5 2B a7 25 2.4
w34
SBP (mmHg)
E 1288 130,2 1284 129.0
1
ok
I 0.3 0,3
- : 07
- =13
2} B !
L & =18
=%
L =5
= r 1,5 =54 3,5
r “.2 =38
-5




SEN Vantaggi

nnnnnnn

* Dpp4i + SGLT2i in combinazione, riducono la HbAlc di 1.2-1.5% vs pl

* 'effetto e piu evidente se la sequenza vede i DPP4i prima, poi gli
SGLT2i

e | DPP4i e gli SGLT2i sono degli antiiperglicemizzanti, che quindi non
causano ipoglicemie

e | DPP4i riducono la secrezione di Glucagone , compensando in parte
I'effetto degli SGLT2i

* Riducono le infezioni genitali di un quarto. anche se ancora non e
chiaro il meccanismo d’azione:

= | DPP4i hanno un effetto anti-inflammatorio and antifibrotico, che
puo essere mediato, o diretto sullo sviluppo e sulla attivazione delle T-
cell e quindi sulla immunoregolazione”
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RESULTS

Sitagliptin e Covid 19

Diabetes Care

6\%\\\1\}

Sitagliptin Treatment at the Time
of Hospitalization Was Associated
With Reduced Mortality in
Patients With Type 2 Diabetes
and COVID-19: A Multicenter,
Case-Control, Retrospective,
Observational Study

https.//doi.org/10.2337/dc20-1521

Of the 338 consecutive patients with type 2 diabetes and COVID-19 admitted in
Northern Italy hospitals included in this study, 169 were on sitagliptin, while
169 were on standard of care. Treatment with sitagliptin at the time of hospi-
talization was associated with reduced mortality (18% vs. 37% of deceased patients;
hazard ratio 0.44 [95% Cl 0.29-0.66]; P = 0.0001), with an improvement in clinical

outcomes

60% vs. 38% of improved patients; P = 0.0001) and with a greater

number of hospital discharges (120 vs. 89 of discharged patients; P = 0.0008)
compared with patients receiving standard of care, respectively.

Check for
updates

Sebastiano Bruno Solerte, 12

Francesca D’Addio,3 Roberto Trevisan,4
Elisabetta Lovati,5 Antonio Rossi,ﬁ

Ida Pasi:ore,S Marco DeH’Acqua,g‘S

Elio fppo!.-‘to,g Cristiana Scaranna,”
Rosalia .Eiei’i’c.'rn:e,4 Silvia C;?c.'i’i’.-'c.'n.-',4
Alessandro Roberto Dodes.-‘n.-‘,"

Giuseppe !.e,::lc-."e,4 Francesca Geni,™?
Roberta Maria F.-‘orina,3 Emanuele Catena, 7
Angelo Corsico,® Riccardo Colombo,”
Marco Mirani,® Carlo De Riva,*°
Salvatore Endrio Oleandri,*? Reza Abdi*?
Joseph V. Bonventre,lz

Stefano Rusconi,**** Franco Folli,*®
Antonio Di Sabatino,5
Gianvincenzo Zuccotti,
Massimo Galli, .14

1617

and Paolo Fiorina®%8

e Effetto immunomodulatore dei DPP4i

* Riduzione della eccessiva risposta
delle Citokine in corso di infezione da
COVID 19

< PCR

< Procalcitonina
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N Zone d’'ombra: Saxagliptin e Scompenso Cardiaco

e | Risultati dello studio SAVOR-TIMI 53 aveva segnalato un incremento
dei ricoveri per Scompenso Cardiaco

e “Unexpectedly, in SAVOR-TIMI 53 and nonsignificantly in EXAMINE,
DPP-4i use was associated with an increase in HHF without an increase
in mortality”

e Dato isolato, controverso, non confermato da altri studi sui DPP4i
(TECOS)

* La associazione di Saxagliptin con Dapaglifozin non sembra ridurre la
cardioprotezione dell’SGLT2i

* Non ci sono CVOTs disegnati con le combinazioni di SGLT2i + DPP4i, ma
non e prevedibile un ulteriore aumento dei benefici gia ottenuti



zyun
IS
3
¢

Conclusioni

e Lassociazione tra DPP4i e SGLT2i e razionale per la
complementarieta dei meccanismi d’azione

= Migliora il controllo metabolico (+ 0,5 % in media di HbAlc), senza
dare un aumento di ipoglicemie

" Preserva la funzione B-Cell e riduce la produzione di Glucagone

" ['aggiunta di un DPP4i ad un SGLT2i riduce del 26% le infezioni
genitali

" E’ semplice e maneggevole,

..... ma ha un costo elevato

Grazie dell’attenzione
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