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•  Are	there	any	differences	betweeen	DPP4	
inhibitors?		

•  Update	on	clinical	data	
– Chronic	kidney	disease	
– Proteinuria	
– New	me6ormin	guidelines	

•  Update	on	cardiovascular	safety	
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DPP4	inhibitors	

•  Sitaglip4n	
•  Vildaglip4n	
•  Linaglip4n	
•  Saxaglip4n	
•  Aloglip4n	
•  Gemiglip4n	

•  Are	there	any	relevant	clinical	differences?	

5 

Chemical 
class β-Fenetilaminas1 Cianopirrolidinas5,7 Aminopiperidina9 Xantina3 

Name Sitagliptina2 Vildagliptina6 Saxagliptina8 Alogliptina10  Linagliptina12  

Molecular 
structure3 

 

DPP-4 
inhibitory 
activity 
(IC50) 

~18 nM1 5.3 nM4 3.4 nM4 6.9 nM11 ~1 nM3 

  Half life  12.4 hours ~2–3 hours 2.5 hours(original drupl)8 

3.1 hours(metabolite)8 21 hours T1/2 eficaz ~12 h12 

T1/2 terminal ~100 h12 

DPP4 inhibitors pharmacokinetic and molecular 
differencesa  

 aLos estudios farmacodinámicos se realizaron en diferentes sistemas de ensayo y no deben compararse. 
DPP-4 = dipeptidil peptidasa 4.  
1. Kim D y cols. J Med Chem. 2005;48:141–151. 2. JANUVIA WPC. 3. Thomas L y cols. J Pharmacol Exp Ther. 2008;325:175–182. 4. Matsuyama-Yokono A y cols. Biochem Pharmacol. 
2008;76:98–107. 5. Villhauer EB y cols. J Med Chem. 2003;46:2774–2789. 6. EUSPC for Galvus. 7. Augeri DJ y cols. J Med Chem. 2005;48:5025–5037. 8. EUSPC for Onglyza. 9. Feng J y 
cols. J Med Chem. 2007;50:2297–2300. 10. EUSPC for Vipidia. 11. Lee B y cols. Eur J Pharmacol. 2008;589:306–14. 12. EUSPC for Trajenta. 
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Tmáx absorption 
(mediana) Bioavailability 

Half life (t1/2) at clinically 
relevant doses Distribution Metabolism Elimination 

Sitagliptina  
(Merck)1 

1–4 hours 
 

~87% 
 

12.4 hours 
 

38% binded to 
proteins 
 

~16% 
metabolized 
 

Renal 87% 
(79% intact) 

Vildagliptina 
(Novartis)2 

1.7 hours 
 

85% 
 

~2–3 hours 
 

9.3% binded to 
proteins 
 

69% 
metabolizaded 
mainly renal 
(inactive 
metabolite)  

Renal 85% 
(23% intact) 

Saxagliptina 
(BMS/AZ)3 

2 hours(4 hours 
active metabolite) 

≥75%4 

 
2.5 hours (original drug) 
3.1 hours(metabolite) 

Very low protein 
binding 
 

Liver 
(active 
metabolite) 
CYP3A4/5  
 

Renal 75% 
(24% as original 
drug; 36% as 
active metabolite) 

Alogliptina 
(Takeda)5 

1-2 hours 
 

100% 
 

~21 hours 20–30% binded to 
proteins 
 

<7% 
metabolized 
 

Renal 76% 
(60–70% intact) 

Linagliptina 
(BI)6 

1.5 hours 
 

~30% 
 

T1/2 eficaz ~12 horas 
T1/2 terminal >100 horas 
 

Protein binding 
depending upon 
concentration: 
1 nM: 99% (DPP-4) 
≥30 nM: 75%–89% 

~13% 
metabolizaded 

Feces80% 
Renal 5% 
 

Pharmacokinetic characteristics of DPP4 inhibitorsa 

 aLos estudios  farmacocinéticos se realizaron en diferentes sistemas de ensayo y no deben compararse.  
DPP-4 = dipeptidil peptidasa 4.  
1. JANUVIA WPC. 2. EUSPC for Galvus. 3. EUSPC for Onglyza. 4. EPAR for Onglyza. http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-Public_assessment_report/human/001039/
WC500044319.pdf. Accessed November 11, 20104. 5. EUSPC for Vipidia. 6. EUSPC for Trajenta.  
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DPP4	inhibitors	

•  How	do	we	give	them?	
– OD:	sitaglip4n,	linaglip4n,	saxaglip4n,	aloglip4n	
– Bid:	vildaglip4n	
– weekly:	omariglitp4n	

•  Clinical	efficacy:	
– Very	few	direct	compara4ve	data	
–  Indirect	comparison	show	similar	efficacy		

 
 
 
 
 
 

Primary endpoint (per protocol population; all patients were receiving baseline metformin) 

Saxaglip4n	was	non	inferior	compared	to	
sitaglip4n	on	Hba1c	reduc4on	at	18	weeks	

1	

aDiferencia en el cambio ajustado desde el inicio vs. sitagliptina + metformina.  
IC = intervalo de confianza; FAS = análisis de grupo completo; EE = error estándar. 
1. Scheen AJ y cols. Diabetes Metab Res Rev. 2010;26:540-549.  
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-0.62 
(IC de 95%: -0.69, -0.54) 

–0.52 
(IC de 95%: -0.60, -0.45) 

-0.75 

-0.60 

-0.45 

-0.30 

0 
Average baseline HbA1c, %  7.69  7.68 

Sitagliptin 100 mg  
+ metformina 

Saxagliptin 5 mg  
+ metformina  

n=343 n=334 

0.09 (IC de 95%: –0.01, 0.20)a  

(Predetermined boundary of non inferiority=0.30%) 

-0.15 
In the  FAS population,  

there wwas a reduction HbA1c with 
sitagliptin 100 mg (-0.59%) and 

saxagliptina 5 mg (-0.42%). Between 
group differente 0.17% (IC de 95%: 

0.06, 0.28) 

HbA1c	reduc4on	
	DPP-4	inhibitors	(added	to	me3ormin)*	

•  1.	Charbonnel	B,	et	al.	Diabetes	Care	2006;29:2638-2643.	2.	Bosi	E,	et	al.	Diabetes	Care	2007;30:809-895.	3.	DeFronzo	R,	et	al.	Diabetes	Care	2009;32:1649-1655.	4.	Nauck	MA,	et	al.	Int	J	
Clin	Pract	2009;64:46-55.	5.	Taskinen	MR	et	al.	Diabetes,	Obesi=y	and	Metabolism	2010;13:65-74.	

•  *Los	anteriores	no	son	estudios	compara4vos	directos,	y	no	se	deben	hacer	comparaciones	directas,	ya	que	los	parámetros	como	dosis	del	medicamento,	caracterís4cas	basales	del	paciente,	duración	del	tratamiento	y	otras	varían	entre	los	estudios.	
•  ALO	=	aloglip4na;	DPP-4	=	dipep4dil	pep4dasa-4;	HbA1c	=	hemoglobina	A1c;	LINA	=	linaglip4na;	MET	=	me6ormina;	SAXA	=	saxaglip4na;	SITA	=	sitaglip4na;	VILDA	=	vildaglip4na	

SITA + MET1 VILDA + MET2 SAXA + MET3 ALO + MET4 LINA + Met5 

N 453 143 186 210 524 

Basal Hba1c 8.0% 8.4% 8.1% 7.9% 8.1% 
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Pharmacokine4c	differences	

•  Cytochrome	substrate:	
– CYP3A4:	saxaglip4n	
–  Interac4on	with	potent	CYP3A4	inducers	or	
inhibitors	suck	as	ketoconazole	

Other	differences	

•  Cardiovascular	safety:	
– Published	trials:	SAVOR,	EXAMINE,	TECOS	
– Ongoing:	CAROLINA	

•  Fixed	dose	combina4on:	
– Me6ormin	rapid	release:	sitaglip4n,	vildaglip4n,	
linaglip4n	

– Me6ormin	XR:	saxaglip4n	

SAXAGLIPTIN/METFORMINA	XR	
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Muscle/Fat	
…in	response	to	↑	insulin	release:	
↑	peripheral	glucose	uptake	

Liver	
…in	response	to	↓	glucagon	release:	
↓	hepa4c	glucose	output		

Pancreas	

↓	glucagon	release		
from	α	cells		

↑	insulin	release	
from	β	cells	

…in	response	to	↑	GLP-1	concentra4ons:	

α β 

Muscle/Fat	

Improves	insulin	sensi4vity	and	↑	
glucose	uptake	and	u4liza4on	

Liver	

↓	glucose	output	by	the	liver	

Pancreas	

Insulin	secre4on	remains	unchanged	
while	fas4ng	insulin	levels	and		
day-long	plasma	insulin	response	may	
decrease	

Muscle/Fat	
…in	response	to	↑	insulin	release:	
↑	peripheral	glucose	uptake	

Liver	
…in	response	to	↓	glucagon	release:	
↓	hepa4c	glucose	output		

Muscle/Fat	

Improves	insulin	sensi4vity	and	↑	
glucose	uptake	and	u4liza4on	

Liver	

↓	glucose	output	by	the	liver	

Pancreas	

Insulin	secre4on	remains	unchanged	
while	fas4ng	insulin	levels	and		

day-long	plasma	insulin	response	may	
decrease	

Saxaglip4n/me6ormin	XR:	complementary	mechanism	of	ac4on	

GLP=glucagon-like	pep4de;	DPP=dipep4dyl	pep4dase.	
1. 	Verspohl	EJ.	Pharmacol	Ther	2009;124:113-138.		

SaxaglipGn	 MeHormin	
	
	

Gut	

Decreases	(↓)	intes4nal		
glucose	absorp4on	

	
	

Gut	

Decreases	(↓)	intes4nal		
glucose	absorp4on	

	
	

Lower	levels	of	the	increGn	hormone		
GLP-1	are	released	from	the	gut		
in	pa4ents	with	type	2	diabetes	

SaxaglipGn	increases	(↑)	incre4n		
concentra4ons	in	the	bloodstream	

Gut	

SaxaglipGn	inhibits	DPP-4	enzyme		
acGvity	

DPP-4	
Enzymes	

S 

	
	

Lower	levels	of	the	increGn	hormone		
GLP-1	are	released	from	the	gut		
in	pa4ents	with	type	2	diabetes	

SaxaglipGn	increases	(↑)	incre4n		
concentra4ons	in	the	bloodstream	

Gut	

SaxaglipGn	inhibits	DPP-4	enzyme		
acGvity	

DPP-4	
Enzymes	

S 

Pancreas	

↓	glucagon	release		
from	α	cells		

↑	insulin	release	
from	β	cells	

…in	response	to	↑	GLP-1	concentra4ons:	

α β 

Saxaglip4n	and	me6ormin	HCl	XR:		
Fixed-Dose	Combina4on	Therapy	Tablets	

Outer	layer:	color	

Saxaglip4n:	spray-coated	layer	

Inner	layer:	seal	coat	

Me6ormin	XR:	core	tablet	

Kombiglyze	XR	

Tablets	not	actual	size	

Release	of	Saxaglip4n	and	Me6ormin	XR	
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Saxaglip4n/me6ormin	XR	

•  Phase	III	program	was	developed	using	
saxaglip4n/me6ormin	immediate	release	

•  Combina4on	of	saxaglip4n	with	me6ormin	IR	
or	XR	showed	the	same	therapeu4c	effects	

		
					These	studies	demonstrated	that	

in	healthy	subjects	the	
saxaglip4n	me6ormin	XR	
combina4on	tablets	are	
bioequivalent	(same	exposure)	
to	coadministra4on	of	
corresponding	doses	of	
saxaglip4n	and	me6ormin	XR	as	
individual	tablets	under	fed	
condi4ons	

Boulton	et	al	Clin	Drug	Inves=g	2011;	31	(9)	

Mean	Plasma	ConcentraGon	vs.	Time	Profile	

Saxaglip4n/me6ormin	XR	Bioequivalent	to	Single	
Components	Saxaglip4n	and	Me6ormin	XR	tablets	
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SaxaglipGn	+	MeHormin	IR	

Treatment-naïve	pa4ents	
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Mean	Change	in	A1C	From	Baseline	at	Week	24	
§  Mean	daily	me6ormin	IR	doses	at	Week	24	were			1790	mg	

for	saxaglip4n	5	mg	+	me6ormin	IR	and			1817	mg	for	
me6ormin	IR	+	placebo1	

§  The	propor4on	of	pa4ents	discon4nued	or	rescued	for	
me6ormin	IR	alone,	saxaglip4n	10	mg,	saxaglip4n							5	mg	
+	me6ormin	IR,	and	saxaglip4n	10	mg	+	me6ormin	IR	was	
10.1%,	21.2%,	7.5%,	and	5.9%,	respec4vely1	

§  Incidence	of	reported	hypoglycemia§	was	3.4%		
in	treatment-naive	pa4ents	given	saxaglip4n		
5	mg	+	me6ormin	IR	and	4.0%	in	pa4ents	given	me6ormin	
IR	+	placebo	

	
§  Adverse	reac4ons	with	saxaglip4n	5	mg	+	me6ormin	IR	

reported	in	≥5%	of	pa4ents	and	more	commonly	than	in	
pa4ents	treated	with	me6ormin	IR	+	placebo	were	
headache	(7.5%	vs	5.2%)	and	nasopharyngi4s	(6.9%	vs	
4.0%)	

In	addi=on	to	diet	and	exercise	

Treatment-Naive:	A1C*	

Saxaglip4n	5	mg		
+	Me6ormin	IR	

n=306	
Mean	baseline=9.4%	

Me6ormin	IR		
+	Placebo	

n=313	
Mean	baseline=9.4%	

* 	Intent-to-treat	popula4on	using	last	observa4on	on	study,	or	last	observa4on	prior	to	pioglitazone	rescue	therapy	for	pa4ents	
needing	rescue.	

† 	Least	squares	mean	adjusted	for	baseline	value.		
‡ 	P<0.0001	compared	to	me6ormin	IR	+	placebo.	
§ 	A	concurrent	glucose	measurement	was	not	required	or	was	normal	in	some	pa4ents.	Therefore,	it	is	not	possible	to	conclusively	

determine	that	all	these	reports	reflected	true	hypoglycemia.	
	IR=immediate	release;	CI=confidence	interval.	

1.  Jadzinsky	M	et	al.	Diabetes	Obes	Metab	2009;11:611-622. 		
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Ini4al	combina4on	with	me6ormin:	76-
week	extension	

MET SAXA 10 mg + MET SAXA 5 mg + MET SAXA 10 mg 

BL 4 8 12 16 20 24 30 37 50 63 76 6 

*Post hoc p<0.0001 vs both SAXA 10 mg and MET alone. 
MET: metformin; SAXA: saxagliptin. 

Pfϋtzner	,	A.	et	al.	Diabetes,	Obesity	and	Metabolism	13:	567–576,	2011	

N=1306 N=966 N=612 

* * 

Change in HbA1c from baseline	

	
SaxaglipGn	+	MeHormin	IR	

Uncontrolled	on	me6ormin	pa4ents	
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Saxaglip4n	added	to	me6ormin:	102-week	extension		
HbA1c	mean	change	from	baseline	

Ravichandran S, et al. Diabetologia 2009; 52(Suppl. 1):S60 [Abstract]. Presented as an Oral Presentation 
at the European Association for the Study of Diabetes Congress, Vienna, Austria, September 2009 
[Presentation no. 132] 
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PBO + MET SAXA 10 mg + MET SAXA 5 mg + MET SAXA 2.5 mg + MET 

Baseline HbA1c: 8.0 - 8.1%  
Diabetes duration: 6.3 - 6.7 years 

0.0 

-0.4 

-0.2 

0.4 

0.2 

-0.6 

BL 4 8 20 12 30 37 50 63 76 89 102 

SAXA 2.5 mg + MET 
SAXA 5 mg + MET 
SAXA 10 mg + MET 
PBO + MET 

 
192 
191 
181 
179 

  
152 
146 
140 
111 

  
117 
116 
124 
72 

  
105 
99 
111 
60 

  
21 
25 
32 
15 

  
96 
89 
93 
52 

  
79 
70 
80 
33 

  
67 
58 
68 
25 

Patients 

BL: Baseline; MET: Metformin; PBO: Placebo; SAXA: Saxagliptin. 

Pa4ents	Achieving	A1C	<7%	at	Week	
24*	

* 	Intent-to-treat	popula4on	using	last	observa4on	on	study,	or	last	observa4on	prior	to	
pioglitazone	rescue	therapy	for	pa4ents	needing	rescue.	

† 	P<0.05	compared	to	placebo	+	me6ormin	IR. 		
	IR=immediate	release.	
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§  Pa4ents	achieving	A1C	<7%	with	saxaglip4n		
2.5	mg,	5	mg,	10	mg		+	me6ormin	IR	was	37%,	
44%		and	44%		vs	17	%	placebo	+	me6ormin	IR	;	P	
<0.0001	at	Week	24.		

Uncontrolled	on	MeHormin	Monotherapy	2	
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1.  Jadzinsky	M	et	al.	Diabetes	Obes	Metab.	2009;11:611-622.	
2.  DeFronzo	RA	et	al.	Diabetes	Care.	2009;32(9):1649-1655.	

	
SaxaglipGn	+	MeHormin	XR	

Compared	to	Up4tra4ng	Me6ormin	
XR	
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Saxaglip4n	+	Me6ormin	XR	vs.	Me6ormin	XR	Up4tra4on	

* 	Pa4ents	with	type	2	diabetes	with	inadequate	glycemic	control	defined	as	HbA1c	
>6.5	%	and	≤10.5%	(at	randomiza4on),	on	a	stable	dose	(>850	mg	and	<1500mg)	of	
me6ormin	IR	or	XR	therapy	for	at	least	8	weeks	will	enter	an	8	week	lead-in	period.		
Pa4ents	on	a	stable	dose	(1500mg)	of	me6ormin	XR	will	enter	a	4	week	lead-in	period.		

	
	

	

 

Diet advice 

				

-10  -8				-4										0                                                                               18	
Week 

		Saxaglip4n	5	mg	+	Me6ormin	XR	1500	mg	

Lead-in 

Single-blind 
placebo 

Me6ormin	XR	2000	mg	

Enrolment* 

Fonseca,	V	et	al	Diabetes,	Obesity	and	Metabolism	14:	365–371,	2012.	

Saxaglip4n	+	Me6ormin	XR	vs.	up	
tra4on	me6ormin	XR	
Mean	HbA1c	at	baseline	and	week	18	

Adjusted	mean	change	from	baseline	HbA1c,	was	−0.88%	for	saxaglip4n	+	
me6ormin	XR	and	−0.35%	for	up4trated	me6ormin	XR;	the	between-group	
difference	was−0.52%	(p	<	0.0001)		

Fonseca,	V	et	al	Diabetes,	Obesity	and	Metabolism	14:	365–371,	2012.	

	
SaxaglipGn	+	MeHormin	IR	

Compared	to	GLIPIZIDE	+	Me6ormin	IR	
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Add-On	to	MET	IR	Versus	GLIP	+	MET	IR:	
A1C	at	Week	521	

§  The	upper	limit	of	this	95%	CI	met	the	predefined	criterion	for	non-inferiority	of	<0.35%.	Thus,	saxaglip4n	5	mg	
+	MET	IR	was	non-inferior	to	up-4trated	GLIP	+	MET	IR	

§  A	conclusion	of	non-inferiority	of	saxaglip4n	to	up-4trated	GLIP	may	be	limited	to	pa4ents	with	baseline	A1C	
comparable	to	those	in	the	trial	(91%	of	pa4ents	had	baseline	A1C	<9%)	

§  Mean	final	GLIP	dose	in	the	4trated	arm	was	14.7	mg/day;	50%	of	pa4ents	received	20	mg/day	
§  The	propor4on	of	pa4ents	who	discon4nued	due	to	lack	of	efficacy	by	Week	52	in	the	saxaglip4n		

+	MET	IR	group	and	the	up-4trated	GLIP	+	MET	IR	group	was	15.3%	and	12.0%,	respec4vely2	

	MET	IR=me6ormin	immediate	release;	GLIP=glipizide;	CI=confidence	interval.	
1.  Göke	B	et	al.	Int	J	Clin	Pract.	2010;64(12):1619-1631.	
2. 	Data	on	file,	SAXA	070.	Bristol-Myers	Squibb	Company.	Princeton,	NJ.	

Full-Cohort	Analysis	Set	

Saxaglip4n	5	mg		
+	MET	IR	
n=423	

Mean	baseline=7.7%	

-0,66
-0,57

-1

-0,8

-0,6

-0,4

-0,2

0

Ad
ju
st
ed

	M
ea
n	
Ch

an
ge
		

in
	A
1C

	F
ro
m
	B
as
el
in
e	
(%

)	
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Per-Protocol	Analysis	Set	
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In	addi=on	to	diet	and	exercise	

Add-On	to	MET	IR	Versus	GLIP	+	MET	IR:	
Body	Weight*	

*	 	Safety	analysis	set.	
†	 	P<0.0001	vs	up-4trated	GLIP	+	MET	IR.	
	MET	IR=me6ormin	immediate	release;	GLIP=glipizide;	CI=confidence	interval.	
	Göke	B	et	al.	Int	J	Clin	Pract	2010;64(12):1619-1631.	
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-2.2†	

Add-On	to	MET	IR	Versus	GLIP	+	MET	
IR:	Hypoglycemia	

‡	Reported	hypoglycemia	events	were	a	
combina4on	of	reports	of	either	signs	or	
symptoms	consistent	with	hypoglycemia	
with	or	without	documented	glucose	
levels	or	reported	low	glucose	levels	
without	any	symptoms.	Therefore,	it	is	
not	possible	to	conclusively	determine	
that	all	these	reports	reflected	true	
hypoglycemia.	

	
§ 	Confirmed	hypoglycemia	was	defined	as	a	

fingers4ck	glucose	≤50	mg/dL	with	
associated	symptoms.	
		

Reported	Hypoglycemia:	
§  13	paGents	in	the	saxaglipGn				5	mg	

+	MET	IR	group	reported		
19	hypoglycemic	events	

§  156	paGents	in	the	up-Gtrated	GLIP	
+	MET	IR	group	reported	750	
hypoglycemic	events		

Hypoglycemia	During	52-Week	Treatment	Period*	
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36.3	

Reported‡	
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MET	IR	
(n=430)	

0.0†	

Confirmed§	

Saxaglip4n	5	mg	+	
MET	IR	
(n=428)	

* 	Safety	analysis	set.	
† 	P<0.0001	vs	up-4trated	GLIP	+	MET	IR	group.	
‡ 	MET	IR=me6ormin	immediate	release;	GLIP=glipizide.	

		
Göke	B	et	al.	Int	J	Clin	Pract	2010;64(12):1619-1631.	
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Saxaglip4n/me6ormin	vs	glipizide	XL	
in	very	hyperglycemic	pa4ents	

Amblee A. J Clin Endocrinol Metab. 2016;101:2528 

Baseline	Hba1c	8.5-12%	

Ross	SA.	Diab	Obes	Metab.	2015;17:136-44.	

	
SaxaglipGn	+	MeHormin	IR	+	Dapagliflozin	

Vs	Placebo	+	Me6ormin	+	Dapagliflozin	
Third	line	treatment	
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Saxa	vs	placebo	in	pa4ents	with	
me6ormin	+	dapagliflozin	

MaShaei	S.	Diab	Obes	Metab.	2016;18(11):1128	

Saxa	vs	placebo	in	pa4ents	receiving	
me6ormin	+	dapagliflozin	

MaShaei	S.	Diab	Obes	Metab.	2016;18(11):1128	

	
SaxaglipGn	+	MeHormin	IR	+	Insulin	

Vs	Placebo	+	Me6ormin	+	Insulin	
Third	line	treatment	
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Demographic		and	Baseline	
Characteris4cs	(cont)	

Characteristic 
Saxagliptin 5 mg  

+ INS 
 (n=304) 

MET IR  
+ Placebo 

(n=151) 

MTDDI, units (range) 53.6 (19–150) 55.3 (30–149) 
Insulin type, n (%) 

No premixed 115 (38) 69 (46) 
Intermediate acting and long acting 9 (3) 8 (5) 
Intermediate acting, alone 54 (18) 32 (21) 
Long-acting, alone 52 (17) 29 (19) 

Any premixed 189 (62) 82 (54) 
Premixed alone 182 (60) 76 (50) 
Intermediate acting and premixed 4 (1) 4 (3) 
Long acting and premixed 3 (1) 2 (1) 

Patients taking MET, n (%) 209 (69) 105 (70) 
MET dose, mean (range), mg 1805.4 (250–3000) 1861.1 (850–3000) 

INS=insulin;	MET=me6ormin;	IR=immediate	release;	MTDDI=mean	total	daily	dose	of	insulin.	
BarneS	AH,	et	al.	Curr	Med	Res	Opin	2012.	doi:10.1185/03007995.2012.665046.	

§  Similar	mean	reduc4ons	in	A1C	versus	placebo	
were	observed	for	pa4ents	treated	with	
saxaglip4n	5	mg	+	INS	alone	and	saxaglip4n		
5	mg	+	INS	±	MET	(-0.4%	and	-0.4%,	respec4vely)	

§  The	propor4on	of	pa4ents	who	discon4nued	for	
lack	of	glycemic	control	or	who	were	rescued	for	
mee4ng	prespecified	glycemic	criteria	in	the	
saxaglip4n	5	mg	+	INS	±	MET	group	and	the	
placebo	+	INS	±	MET	group	was	23%	and	32%,	
respec4vely	

*	 	Intent-to-treat	popula4on	using	last	observa4on	on	study	or	last	observa4on	prior	to	INS	rescue	therapy	for	pa4ents	needing	
rescue.	

†	 	Least	squares	mean	adjusted	for	baseline	value	and	MET	use	at	baseline.	
‡ 	P<0.0001	compared	to	placebo	+	INS	±	MET.	
	INS=insulin;	MET=me6ormin;	CI=confidence	interval.	

Change	in	A1C	at	Week	24*	

Saxaglip4n	5	mg		
+	INS	±	MET	

n=300	
Mean	baseline=8.7%	
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Placebo	
+	INS	±	MET	

n=149	
Mean	baseline=8.7%	

(95%	CI:	-0.6,	-0.2)	

In	addi=on	to	diet	and	exercise			

Add-On	to	INS	±	MET:	A1C	at	Week	24	

-0.4‡	

BarneS	AH,	et	al.	Curr	Med	Res	Opin	2012.	doi:10.1185/03007995.2012.665046.	

•  Intent-to-treat	popula4on	using	last	observa4on	on	study	or	last	observa4on	prior	to	INS	rescue	therapy	for	pa4ents	needing	
rescue.		

•  †	Least	squares	mean	adjusted	for	baseline	value	and	MET	use	at	baseline.	
‡ 	Difference	compared	to	placebo	+	INS	±	MET	was	not	sta4s4cally	significant.	
§ 	P<0.05	compared	to	placebo	+	INS	±	MET.	
	INS=insulin;	MET=me6ormin;	FPG=fas4ng	plasma	glucose;	PPG=postprandial	glucose;	CI=confidence	interval.	

Change	in	FPG	at	Week	24*	

Saxaglip4n	5	mg		
+	INS	±	MET	

n=300	
Mean	baseline=173	mg/dL	
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Placebo	
+	INS	±	MET	

n=149	
Mean	baseline=173	mg/dL	

(95%	CI:	-13,	5)	

In	addi=on	to	diet	and	exercise	

Add-On	to	INS	±	MET:	FPG	and	2-Hour	PPG	at	Week	24	

Change	in	2-hour	PPG	at	Week	24*	

Saxaglip4n	5	mg		
+	INS	±	MET	

n=262	
Mean	baseline=251	mg/dL	
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n=129	

Mean	baseline=255	mg/dL	

(95%	CI:	-37,	-9)	

-4‡	 -23§	

Not	Significant	

BarneS	AH,	et	al.	Curr	Med	Res	Opin	2012.	doi:10.1185/03007995.2012.665046.	
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Adding	DPP-4i	to	insulin	

Vos	RC.	Cochrane	Datab		Syst	Rev.	2016;9:CD006992	

GLYCEMIC	INSTABILITY	

Saxaglip4n	Assessment	of	Vascular	Outcomes	
Recorded	in	Pa4ents	With	Diabetes	Mellitus–

Thrombolysis	in	Myocardial	Infarc4on		
(SAVOR-TIMI)	53	Study	

Confiden4al.	For	Internal	Use	Only.	Not	to	be	shared	outside	of	the	BMS/AZ	Alliance	Diabetes	Collabora4ve	Teams.	Any	poten4al	promo4onal	
messaging/product	claims	are	subject	to	regulatory	review	and	approval	and	local	promo4onal	prac4ces	and	policies.	
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Glycaemic	instability	

•  Ini4a4on	of	new	an4diabe4c	drugs	for	>	3	
months	

•  Increase	in	oral	an4diabe4c	agents	or	>25%	of	
insulin	dose	for	more	than	3	months	

•  Adding	new	insulin	therapy	for	more	than	3	
months	

•  Increase	of	Hba1c	>0.5%	a�er	randomiza4on	

SAVOR:	pa4ents	with	hba1c	<6.5%	
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Leibowitz	G.	Diab	Obes	Metab.	2015,	early	on	line.		

SAVOR:	pa4ents	with	hba1c	6.5-7%	
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Leibowitz	G.	Diab	Obes	Metab.	2015,	early	on	line.		
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SAVOR:	pa4ents	with	glycaemic	
instability	
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Leibowitz	G.	Diab	Obes	Metab.	2015,	early	on	line.		

Predictors	of	glycaemic	instability	

•  Asian	origin	
•  Younger	age	at	diagnosis	
•  Longer	dura4on	of	DM	
•  Smoking	
•  High	hba1c	levels	
•  Higher	eGFR	
•  Low	HDL	
•  Baseline	treatment	with	SU	or	TZD	

Leibowitz	G.	Diab	Obes	Metab.	2015,	early	on	line.		

HOMA	beta	

Leibowitz	G.	Diab	Obes	Metab.	2015,	early	on	line.		
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ADDITIONAL	BENEFITS:	KIDNEY	
AND	LIVER	

Saxaglip4n	improved	UACR	ra4o	in	SAVOR	

•  Penno	G,	et.	al.	Nutri=on,	Metabolism	&	Cardiovascular	Disease.	2016;26:361-3733	
Udell	JA,	et.	al.	Diabetes	Care.	2015;38:696-705	

Linaglip4n	and	renal	endpoints	

•  Penno	G,	et.	al.	Nutri=on,	Metabolism	&	Cardiovascular	Disease.	2016;26:361-3733	
Udell	JA,	et.	al.	Diabetes	Care.	2015;38:696-705	
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Me6ormin	combina4on	

•  New	guidelines	of	me6ormin	use	by	FDA:	
– CrCl	>45	cc/min:	safe,	use	usual	dose	
– CrCl	30-45	cc/min:	use	with	cau4on	and	half	the	
maximal	dose	

•  Therefore,			
– CrCl	>	45	cc/min	use	usual	dose	of	me6ormin/
DPP4i		

– CrCl	30-45	cc/min:	use	half	the	dose	of	
me6ormin/DPP4i	(except	linaglip4n)		

Improvement	in	liver	func4on	

Kanazawa	I.	Med	Sci	Monit.	2014;20:1662	

Liver	triglyceride	content	and	DPP4i	

Macauley	M.	J	Clin	Endocrinol	Metab.	2015.	Epub	Feb	15	
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Correla4on	of	intrahepa4c	triglyceride	
content	and	ALT	

Macauley	M.	J	Clin	Endocrinol	Metab.	2015.	Epub	Feb	15	

Safety	and	tolerability	

WHAT’S	THE	CLINICAL	IMPACT	OF	
HYPOGLYCEMIA?		
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Tenzer-Iglesias.	J	Fam	Prac.	2012;61(10):S1	

Hypoglycemia		

•  Anxiety	
•  Depression	
•  Healthcare	resources	
•  Cost	
•  Poor	treatment	adherence	
•  Car	accidents	
•  Fractures	

Moghissi	E.	Endocr	Pract.	2013;19(3):526	

Hypoglycemia	and	ECG	changes	

Nuryani	N.	Annals	Biomed	Eng.	2012;40:934	
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GENERATION:	saxaglip4n	vs	
glimepiride	in	elderly	

Schernthaner	G.	Diab	Obes	Metab.	2015;17:630	

DPP4i	in	stage	3-5	CKD:	Hba1c	

Singh-Franco	D.	Sage	Open	Medicine.	2016;4:1-16	

DPP4i	in	stage	3-5	CKD:	AEs	

Singh-Franco	D.	Sage	Open	Medicine.	2016;4:1-16	
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Me6ormin	XR	and	Me6ormin	IR	
clinical	data:	Tolerability	

Switched	from	MIR	to	MXR	

Patients who were initiated on MET-XR or who were switched from MIR to 
MXR experienced fewer GI adverse events on comparable doses of 

metformin  

Ini4ated	on	MIR	or	MXR	
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GI,	gastrointes4nal;	MET,	me6ormin;	MET-IR,	immediate-release	me6ormin;	MET-XR,	extended-release	
me6ormin.	
Blonde	L,	et	al.	Curr	Med	Res	Opin	2004;20:565–72.	

EFFICACY	AND	TOLERABILITY	SHOULD	
BE	TRANSLATED	TO	ADHERENCE	

Ho	PM.	Arch	Intern	Med.	2006;166:1836	

Adherence	and	clinical	impact	
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Saxaglip4n	is	Associated	with	Increased	Adherence	and	
Persistence	vs.	GLP-1	Agonists,	SUs	or	TZDS	

EndoDrChen.com	

•  Comparison	of	adherence	and	persistence	for	different	an4diabe4c	drug	classes		
•  Saxaglip4n	was	the	reference	drug	

•  Curkendall	SM	et	al.	Current	Medical	Research	&	Opinion	29;2013:1275–1286.	

Treatment	persistence	

Farr	AM.	Adv	Ther.	2014;31:1287	

CARDIOVASCULAR	SAFETY	
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iDPP-4	+	me6ormina	was	associated	with	a	lower	risk	
of	cardiovascular	disease	compared	to	SU	+	me6ormin	

•  Eriksson	JW,	et,	al.	Diabetes	Res	Clin	Pract.	2016;117:39-47	

Saxaglip4n	Assessment	of	Vascular	Outcomes	
Recorded	in	Pa4ents	With	Diabetes	Mellitus–

Thrombolysis	in	Myocardial	Infarc4on		
(SAVOR-TIMI)	53	Study	

Confiden4al.	For	Internal	Use	Only.	Not	to	be	shared	outside	of	the	BMS/AZ	Alliance	Diabetes	Collabora4ve	Teams.	Any	poten4al	promo4onal	
messaging/product	claims	are	subject	to	regulatory	review	and	approval	and	local	promo4onal	prac4ces	and	policies.	

Kaplan-Meier	Rates	of	the	Primary	Composite	
Endpoint	–	CV	Death,	MI,	or	Stroke	

*K-M	event	rates	are	presented	a�er	2	yrs.	
HR:	hazard	ra4o;	K-M:	Kaplan-Meier;	Pbo:	placebo;	Saxa:	saxaglip4n	

Scirica	BM,	et	al.	N	Engl	J	Med.	2013.10.1056/NEJMoa1307684.	
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Individual	Components	of	the	Composite	Endpoints	

*K-M	event	rates	are	presented	a�er	2	yrs.	
	
Scirica	BM,	et	al.	N	Engl	J	Med.	2013.10.1056/NEJMoa1307684.	

		SaxaglipGn 	Placebo	 			
	n	(%)* 	n	(%)* 				

Efficacy	endpoint	 	(N	=	8,280) 	(N	=	8,212) 		HR	(95%	CI)	 						P	value		

CV	death 	269	(3.2) 	260	(2.9)								1.03	(0.87–1.22) 							0.72	

MI 							265	(3.2) 							278	(3.4)								0.95	(0.80–1.12) 							0.52	

Ischemic	stroke 							157	(1.9) 							141	(1.7)									1.11	(0.88–1.39)							0.38	

Hosp	for	UA 									97	(1.2) 									81	(1.0)									1.19	(0.89–1.60)							0.24	

Hosp	for	HF 							289	(3.5) 								228	(2.8)									1.27	(1.07–1.51)								0.007	

Hosp	for		
coronary	revasc. 								423	(5.2) 								459	(5.6)									0.91	(0.80–1.04)							0.18	 	

	 		

Baseline	NT-pro	BNP	and		
Hospitaliza4on	for	Heart	Failure	

QuarGles	of	NT-proBNP	(pg/ml)	

Preliminary	data	(N=12,397	pa:ents;	387	HF	events)		

Raz	I	and	BhaS	DL.	Presented	at:	EASD;	September	2013;	Barcelona,	Spain.	

SAVOR	and	heart	failure	

•  Risk	factors:	
– Previous	history	of	heart	failure	
– GFR	<60	cc/min	
– Microalbuminuria	

Scirica	B.	Circula4on.	2014;	online	Sep	4	
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Scirica	B.	Circula4on.	2014;	online	Sep	4	

EXAMINE-análisis	post	hoc	

Zannad	F.	Lancet.	2015.	Online	Mar	15	
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EXAMINE	–	post	hoc	analysis	

Zannad	F.	Lancet.	2015.	Online	Mar	15	

EndoDrChen.com	

TECOS:	Hospitaliza4on	for	Heart	Failure*	
ITT	Analysis	

* Adjusted for history of heart failure at baseline 

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352 
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Comparison	
SAVOR1	 EXAMINE2	 TECOS3	

N	 16492	 5380	 14724	
Age	 65.1	 61	 66	
BMI	 31.1	 28.7	 30.2	

DM	dura4on	 10.3	 7.3	 11	
Hba1c		 8.0%	 8.0%	 7.3%	

Caucasians	 75.4%	 72.5%	 68%	
Clinical	se�ng	 High	CV	risk	 ACS	 43%	post	IAM	
History	of	HF	 12.8%	 27.8%	 18%	
Increase	in	hHF	 0.7%	(3.5-2.8%)	 0.6%	(3.9-3.3%)	 0	(3.1-3.1%)	
ACEi	users	 53.6%	 82.5%	 54%	
ARB	users	 28.2%	 28%	

1.	Scirica	BM.	N	Engl	J	Med.	2013.	 	 	 	 	 	 	2.Zannad	F.	Lancet.	2015.	Online	Mar	15	
3.	Bethel	MA.	Diab	Obes	Metab.	2015;17:395	

Meta	analysis	hospitaliza4on	for	heart	
failure	with	DPP4	inhibitors	

•  iDPP4 = inhibidor de dipeptidil peptidasa-4; IC = insuficiencia cardiaca; TP = tasa de probabilidad 

•  Filion KB, et al. Diabetes Care 2016; 39:735-737 

Observa4onal	study	of	112,888	pa4ents	with	
saxaglip4n	and	risk	of	hospitaliza4on	for	heart	failure	

•  Fu	et.	al.	Diabetes	Care.	2016;29:726-734	

There was no increase in hospitalization for heart failure in patients treated with 
sitagliptin or saxagliptin, regardless or history of cardiovascular disease 

Patients with baseline cardiovascular disease 
RR = 0.945 (IC de 95% 0.699-1.278) P = 0.712 

Patients without baseline cardiovascular disease 
RR = 0.990 (IC de 95% 0.560-1.749) P = 0.972 
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CNODES	

Filion KB. N Engl J Med. 2016;374:1145 

CNODES	

Filion KB. N Engl J Med. 2016;374:1145 

FDA	Safety	Communica4on:		

•  Saxaglip4n	and	aloglip4n	may	increase	the	risk	
of	heart	failure,	par4cularly	in	pa4ents	who	
already	have	heart	or	kidney	disease	

• Warning	about	heart	failure	risk	added	to	the	
label	for	medica4ons	containing	saxaglip4n	
and	aloglipitn	
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Pathophysiology	of	increased	heart	
failure	

•  NPY	and	PYY	are	pep4des	that	are	
metabolized	by	DPP4	

•  They	s4mulate	Y1	receptors	that	increase	BP	
and	number	of	cardiac	fibroblasts	

•  In	animal	models	they	have	shown	an	increase	
in	cardiac	fibrosis	

Doggrell	S.	Exp	Opin	Pharmacother.	2016;17(6):757-60	

PANCREATIC	SAFETY	
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Pancrea44s	

•  SAVOR,	EXAMINE	and	TECOS	evaluated	
prospec4vely	and	in	a	predefined	manner	the	
incidence	of	pancrea44s	

•  EMA	and	FDA	issue	an	statement	that	there	
was	no	increase	in	risk	of	pancrea44s	

•  There	is	not	enough	data	regarding	pancrea4c	
cancer	

Pancrea44s	and	glip4ns	

Tkác	I.	Diabetes	Care.	Early	online	Sep	22	

Conclusions	

•  DPP4	inhibitors	are	a	very	homogeneous	class	
with	small	differences	between	agents	

•  Saxaglip4n/me6ormin	XR	is	the	only	
formula4on	that	may	be	given	once	daily	

•  DPP4	inhibitors	may	have	some	addi4onal	
benefits	in	kidney	and	liver	

•  DPP4	inhibitors	must	be	used	with	cau4on	in	
pa4ents	with	a	prior	history	of	heart	failure,	
kidney	disease	or	microalbuminuria	
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