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Quién debe ser el 2do agente para
manejo de DM después de
metformin?

Dr. Chih Hao Chen Ku, FACE
Servicio de Endocrinologia, Hospital San Juan de Dios
Departamento de Farmacologia y Toxicologia Clinica,

Universidad de Costa Rica
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Agenda

* Cudndo pensar en un segundo agente?
* Prosy contras de diferentes alternativas

* Como decidir entre las diferentes
alternativas?
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Caso indice

Masculino de 47 afios con DM-2 de 6 afios de
evolucidn, tratamiento con metformin 500 mg

tid con buena tolerancia. Asintomatico.
Peso 85 kg. Talla 168 cm.

Presidn 140/70 mm Hg, tratamiento con
enalapril 20 mg bid.

FO normal. No datos de lesion de 6rgano
blanco. No enfermedad cardiovascular
establecida.
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Caso indice

* Laboratorios:

— Hbalc 7.8%

— Microalbuminuria negativo.
— Colesterol total 173 mg/dl
— HDL 39 mg/dI

— Triglicéridos 194 mg/dl

— LDL 95.2 mg/dI

Cual es el siguiente paso?

Cudles son las alternativas?

Sulfonilureas
Inhibidores de DPP-4
Analogos de GLP-1
Pioglitazona

Insulinas

Inhibidores de SGLT-2




Approach to management

of hyperglycemia: more less
stringent stringent
Patient attitude and highly motivated, adherent, Tess motivated, non-adherent,
expected treatment efforts poor
Risks potentially associated  fow high
with hypoglycemia, other

adverse events

Disease duration ‘newly diagnosed Tong-standing

|

Life expectancy fong short
Important comorbidities ahsent fow / mild severe.
Established vascular absent few / mild severe.

complications

|

Resources, support system  readily available limited

Figure 1 EndoDrChen. diabetes Care, Diabetologia. 19 April 2012 [Epub ahead of print]
8! (Adapted with permission from: Ismail-Beigi F, et al. Ann Intern Med 2011;154:554)
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Healthy eating, weight control, increased physical activity

Initial drug -
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GLYCEMIC CONTROL ALGORITHM

LIFESTYLE MODIFICATION

MONOTHERAPY*

DUAL THERAPY"

TRIPLE
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Sulfonilureas
Pros Contras
* Baratos * Hipoglicemia
* Amplia experiencia en su * Aumento de peso
uso * Agotamiento pancreatico
* Reducciones en Hbalc + Seguridad cardiovascular?
hasta 2%
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INHIBIDORES DE DPP-4
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HbA,-Lowering Efficacy of Sitagliptin at
Week 30 Was Noninferior to That of Glimepiride in Patients
Inadequately Controlled on Metformin?

Per-Protocol Population

8.0
8 —e— Sitagliptin 100 mg + metformin (n=443)
o .
e ~ -~ Glimepiride® + metformin (n=436)
° 76
3 [
ﬁ 74 .
T AN
o 72 S 047 A (95% Cl)
— i o
g #4401 007%(-0.03,0.16)
c 68 -0.54
©
g 6.6
(] 6.4 Prespecified
- noninferiority
6.2 margin = 0.40%
col , , , , ,
[ 6 12 18 24 30

Week

LS=least squares; SE=standard error.

“Mean dose of glimepiride (following the 18-week titration period) was 2rfim() s day-o.

1. Arechavaleta R et al. Diabefes Obes Metab. 2011;13(2)-160-168,




Addition of Sitagliptin or Glimepiride in Patients

Inadequately Controlled on Metformin: Clinical

Assessment of Hypoglycemia Over 30 Weeks'
APaT Population

A (95% CI)
-15.0% (-19.3, -10.9)
(P<0.001)
=R S e S
'ac; 25 22
N [ sitagliptin 100
Ng 2 + metformin (n-516)
=5 15 [ Glimepiride®
= + metformin (n=518)
w2
tE 10 7
28
§> 5
£
I& 0

APaT=all patients as treated; Cl=confidence interval.
“Mean dose of glimepiride (following the 18-week titration period) was 2rfim() s day-o.
1. Arechavaleta R et al. Diabefes Obes Metab. 2011;13(2):160-168,
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Addition of Sitagliptin or Glimepiride in Patients
Inadequately Controlled on Metformin:
Body Weight Change from Baseline'

APaT Population

—e— sitagliptin 100 mg + metformin

- o - Glimepiride® + metformin

A=-2.0kg
(P<0.001)

LS Mean Change (+SE) in Body
Weight From Baseline, kg

Week
as treated; LS=least squares; SE=
*Mean dose of glimepiride (ollowing the 18-week lilation period) was 2km{ g lay: LS mean body weight change at 30 weeks.
1. Arechavaleta R et al. Diabetes Obes Metab. 2011:13(2)-160-168.

Metanalisis inhibidores DPP-4:
segunda linea

Combined with metformin: DPP-4 inhibitor v sulfonylurea

Seck 20107 -0.33 (1.00)
Arechavaleta 20117* -0.46(0.92)
Study 020 phase B** -0.73 (1.00)
Filozof 201077 -0.80 (1.12)
Matthews 2010 -0.03(0.78)
Goke 2010 +0.57 (0.80)

Subtotal (95% CI)
with prediction interval

576
509
198
503
1518
423
3727

-0.35(1.10) 559

0.52(0.86) 509
0.69(0.90) 107

-0.83(1.11) 490
0.13(0.77) 1476

0.66 (0.80) 423

Test for heterogeneity: 7°=0.00, 7=3.15, df=5, P=0.68, "=0%

Test for overall effect: 2=3.68, P0.001
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11 0.02(0.10t00.14)
13 0.06(-0.05t0 0.17)
3 -0.04(0.26100.18)
8 003(0.11t00.17)
51 0.10(0.04t00.16)
140,09 (0.02100.20)
100 0.07(0.03t00.11)
(0.02100.13)

Karagiannis T. BMJ. 2012;344:e1369




Inhibidores de DPP-4

* Muy bien tolerados en general

* Fallo a través del tiempo similar a
sulfonilureas

* Precaucién en ICC severa

* Eventos pancredticos ya no son una
preocupacion

EndoDrChen.con
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ANALOGOS DE GLP-1
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Andlogos GLP-1: agregado a

Hbalc basal
(%)

Duracién de
DM (afios)

Duracién del
estudio

Reduccion de
Hbalc

% Hbalc <7%

Reduccién en
peso (kg)
Sintomas Gl

metformin
Exenatide bid! Exenatide Liraglutide?® Lixisenatide®
semanal 2
8.02+0.8 83+1.1 83+11 8.03+0.8
6.8+4.9 8.0%6.0 53+5.1 6.8%5.5
24 semanas 84 semanas 52 semanas 24 semanas
(extension)

0.96 +0.05 1.2+0.1 0.71+0.09 0.79 £0.05
49.8% 44.6% 51% 48.5%
3.98+0.23 2.1kg 2.26 kg 296+0.23
50.6% 44.6% 51% 43.1%

EndoDrChen.con 3. Garber A. Lancet. 2009;373:473

1. Rosenstock J. Diabetes Care. 2013;36:2945

2. Diamant M. Diabetes Care. 2012;

68




Metanalisis inhibidores DPP-4:
segunda linea

‘Combined with metformin: DPP-4 inhibitor v GLP-1 agonist

Bergenstal 2010*° 10.90(1.31) 166  -1.5(0.97) 160 — 42 0.60(0.35100.85)
Pratley 2011% 0.88(1.06) 219 -1.29(1.06) 221 —.— 58 0.41(0.211t00.61)
Subtotal (95% CI) 385 381 — 100 0.49(031t00.67)

Test for heterogeneity: t°=0.00, 7’=1.37, df=1, P=0.24, I’=27%

1 0.5 o 05 1
Test for overall effect: 2=5.22, P«0.001

avours Favours
DPP-4 inhibitor  active comparator

EndoDrChen.cos
Karagiannis T. BMJ. 2012;344:e1369

21/09/14

Consideraciones

* Costo
* Parenteral
* Nduseas como efecto adverso

* Reduccion de hbalc, pérdida de pesoy
presidn arterial

EndoDrChen.cor

INSULINAS

EndoDrChen.cor




21/09/14

Continuous coverage of t

ﬁ American Diabetes Associal
72nd Scientific Sessions
EASIE Trial: Study and Enroliment Profile

n=515
Insulin naive with type 2 diabetes; A1C 27% and <11%
Randomized to 24-week treatment with

Insulin glargine ate clinic vis Sitagliptin +
+ metformin oeKs 210N ZAIC 23 metformin

Intermediate telephone call visits:

Weeks 1, 3, 4, 5,8, 10, 20 (n=265)

13 not treated 1 not treated

Safety Population n=264

10 no postbaseline 11 no postbaseline
efficacy data

Efficacy Population n=253

EASIE=Evaluation of insulin glargine versE&Sitagiigtifiin Insulin-naive patients

Continuous coverage of t

EASIE Trial: Efﬁcacy Population American Diabetes Associa
Primary Outcome at Week 24— 72nd Scientific Sessions
Change in A1C from Baseline

0

u Glargine + metformin
n=227

= Sitagliptin + metformin
n=253
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Mean difference:
-0.59%
(95% ClI, -0.77 to -0.42);
P<0.0001

EASIE=Evaluation of insulin glargine versESit&giigtifiin Insulin-naive patients

Zasls L lE S
ﬁ Efficacy Population 72nd Scientific Sessions
A1C <7.0% and <6.5% Week 24

u Glargine + metformin 27) = Sitagliptin + metformin
P<0.0001

—
68% P<0.0001

% of subjects with
A1C reduction

A1C <7.0% A1C <6.5%

EASIE=Evaluation of insulin glargine versESitagiigtifiin Insulin-naive patients




EASIE Trial: Continuous coverage of t

American Diabetes Associal

Safety Population 72nd Scientific Sessions|

Hypoglycemia and Adverse Events

Glargine + Sitagliptin + Rate ratio

metformin (n=237)  metformin (95% Cl);
(n=264) [
All symptomatic 4.21(0.54) 0.50 (0.09) 8.45
hypoglycemia, (5.55-12.87);
events/patient year <0.0001
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(SE)

* No differences in adverse events between treatment groups; serious
treatment-emergent adverse events occurred in 6% of those receiving

glargine and 3% of those receiving sitagliptin

dard error
Evaluation of insulin glargine vers&'Sta4iiptiT in Insulin-naive patients

consideraciones

* No hay tope en eficacia

* Hipoglicemia

* Estigmas y mitos alrededor de insulina
* Requiere titulacidn de dosis

INHIBIDORES DE SGLT-2




The Kidneys Filter and Reabsorb 180 g
of Glucose per Day in the Nephrons

duct

Glomerulus

Proximal
tubule

Distal
tubule

Glucose
filtration

Glucose
reabsorption

Minimal
glucose
excretion

Loop
of Henle

m SOLTLand GLUTL

GLUT, faciltative glucose transporter; SGLT, sodium-dependent glucose transporter.
‘Abdul-Ghani MA, DeFronzo, RA Endocr Pract,
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SGLT2 Inhibition Reduces Renal
Glucose Reabsorption and Increases
Glucose Elimination

Glomerulus Proximal tubule Distal tubule  Collecting duct

Glucose
filtration

SGLT2 inhibitor

Reduced glucose
reabsorption

Increased
glucose
excretion
Loop of Henle

Wright EM. Am J Physiol Renal Physiol 2001,280F10-18; Lee YJ, et a. : Han . i
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Dapagliflozin Lowers Tubular Renal Threshold

Physiological glucose ~== T2DM steady state 10 mg DAPA  (N=12)
a0 concentration range — T2DM baseline (N=12)

600 —— Healthy subjects baseline (N=12)

550
500
450
400
350
300
250
200

150
100
50

0 100 200 300 400 500 600
Target plasma glucose concentration (mg/dL)

Mean urinary glucose excretion rate (mg/
min)

Arrows represent reduction in renal glucose threshold after dapaglifiozin treatment
DAPA, dapaglifiozin.
Defronzo RA, et al. Diabetes Care. 2013; 36:3169-3176.
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Increase in Glucose Excretion Observed
Over 2 Years

-=-Dapa + MET -e-Glipizide + MET
N 393 386

BL Meap urine gluccreatinine (gig) 191 232

°

30

H Dapa + MET

£ 2

£

§

o

g s

2 10

g

3 s

s Glipizide + MET

2 0

£

5 5

E B 6 12 18 26 34 42 52 65 8 91 104

Study Week

Sample Size Per Time Point

Dapa+MET 303 379 355 362 352 337 329 319 305 264 240 228
Glip+MET 386 373 346 351 352 341 329 310 207 244 221 205

Repeated measures mixed model analysis.
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Dapagliflozin Versus Sulfonylurea as Add-on to
Metformin: Change from Baseline in HbAlc

+ HbA1c reduction at 52 weeks (primary end point) with dapagliflozin was non-inferior to
glipizide

0.0
== DAPA + MET (n=400) == GLI + MET (n=401)
01 Baseline HbALc = 7.69% Baseline HbAlc = 7.74%
* ;s ~
02 'DAPA non-inferior to GLI; difference 0.00 (95% C1 -0.11, 0.11) Week 52 values
—0.52%

03 (95% C1-0.60, 0.44)
b
U-VUA
S
05 =
- R s N, e (Y (—
£-06
[ AN
£.07 e
2 P —0.52%
Co0s8 ~+/ (95%C1—0.60, 0.44)

09

1o L= mitration period i period

0 3 6 9 12 15 18 26 34 22 52
Study week
Nauck M, et . Disbetes Caro. 2011:34(8)2015-2022.
EndoDrChen.cor

Dapagliflozin Versus Sulfonylurea as
Add-on to Metformin: Incidence of
Hypoglycemia

+  The proportion of patients iencing hypogl! ia was significantly lower with
dapagliflozin than glipizide

P<0.0001
50 408
5 4
R
8
z
3
§ 20
&
10 35
0
DAPA Glipizide
+MET +MET

Nauck M, et al. Diabefos Care. 2011:34(8):2015-2022.
EndoDrChen.com
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Dapagliflozin Versus Sulfonylurea as Add-on to
Metformin: Change in HbAlc Over 208 Weeks

* HbA1c durability was better with dapagliflozin than glipizide

— The rise from 52-208 weeks was less compared with glipizide, giving a significant
difference between treatments at 208 weeks

= Dapaglifczin + Metfornin s Gifizdo + Motiornin Weok 208 valuos
0.20% 95% CE0.05,0.3)

Di.-0.30% (98% C:0.51, 0.09)

-0.10% 98

5,005)

Roscuo therapy HOT avalabs Roscus thorpy avalabs

n -
G 6 r2is % w4 s 6 78 o1 s 17 1 13 6t t2 15 208

[ — Sty wosk

oan e 2 2 »

i i kA "
1 derived f

Del Prato'S, ot al. ADA 2013; poster 62:L5.
EndoDrChen.cos

Dapagliflozin Versus Sulfonylurea as Add-on to
Metformin: Change in Weight Over 208 Weeks

« Weight reduction with dapaglifiozin at 52 weeks was maintained up to 208 weeks, whereas
weight gain with glipizide at 52 weeks remained stable

s
2
' 073k 95%CE0.05, 1.40)
o
Chargein
Lo ko D438 kg (05% CE-5.31, -3.6)
2
4 I
o 265K 05% G40, -301)
T8t g W4 m e T % 4 7 0 1@ e fw 2 s 2%
Suno s it sk s, Sty week
DN 00 » 2 w

| derived f model
Del Prato'S, ot al. ADA 2013; poster 62:L5.
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Tratamiento agregado a metformina: Cana vs.
glimepirida (DIA3009) Cambio en HbA1c (LOCF)

—*=GLIM ~#-CANA 100 mg CANA 300 mg
Basal (%) 78 78 78
0.2 w
[

Cambio en la media de LS

Cambio en la media de LS (+SE) desde Ia basal

0015
w08 2 JDaonom
I oo -0.12%
-1.0 (95% CI: ~0.22,-0.02)
-1.2+
0 8 12 18 26 36 44 52

Punto de tiempo (semanas)

Cefalu W, et . Loncet, 2013;382(9896):941.950,
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Estudio de tratamiento agregado a MET(CANA vs. PBO;
SITA) (DIA3006) Cambio en HbA,_ (LOCF)

~+-SITA100mg ~ =#-CANA100mg  =8=CANA 300 mg
Basal (%) 79 7.9 0
0.2

Cambio en la media de LS (+SE) desde la

-0.2
g 04 Cambio en la media de LS
8 -06
3 o%
“O73% 77 (95% c1:-0.12,012)
—08 -073%
X —015%
“088% = (95% C1:-027,-0.03)
-1.0
-12

0 6 12 18 26 34 42 52

Punto de tiempo (semanas)

Lavalle-Gonzslez F, et a.Dishetologia. 2013/56(12)2582.2552.
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consideraciones

* Pérdida de peso, reduccidn de Hbalcy
presion arterial

* Precaucion con vulvovaginitis e hipotension
postural. LDL?

* Puede combinarse con cualquier terapia
* Sin hipoglicemias

EndoDrChen.con

Clase terapéutica

Sulfonilureas

Ventajas

Menor costo, amplia
experiencia

Desventajas

Hipoglicemias, aumento de
peso, glibenclamida puede
acelerar agotamiento
pancreatico y esta
cuestionado en riesgo
cardiovascular, costo

Inhibidores de DPP-4

Muy bien tolerados,
administracion via oral,
neutros en peso, no
producen hipoglicemia

Precaucion en falla cardiaca
severa

Analogos GLP-1

Mayor reduccién de Hbafc,
pérdida de peso, no produce
hipoglicemia

Administracién parenteral,
efectos adversos
gastrointestinales, costo

Tiazolidinedionas

Muy bien toleradas

EndoDrChen.con

Aumento de peso, mayor
riesgo de falla cardiaca y
fracturas

13



Clase terapéutica Ventajas

No hay limite en eficacia,
Insulina administracion sencilla con
dispositivos tipo lapicero

Desventajas

Aumento de peso e
hipoglicemias, requiere
titulacion de dosis

21/09/14

Control de Hba1c, pérdida
Inhibidores de SGLT-2 de peso, reduccion de
presion arterial

EndoDrChen.cos

Mayor riesgo de
vulvovaginitis, balanoprostitis
y en algunas ocasiones
infecciones urinarias.
Pequefio aumento de
colesterol LDL. En adultos
mayores y usuarios de
diuréticos de asa pueden
producir hipotension.

Como escoger?

Costo

Via de administracion

Morbilidades asociadas
— Enfermedad coronaria
—ICC

— Insuficiencia renal

Efecto sobre peso
* hbalc

EndoDrChen.cos

Conclusiones

El segundo agente se debe agregar a los 3 meses

de haber iniciado la terapia si no se logra alcanzar

la meta de Hbalc

* Los agentes orales en general tienen reducciones
similares de Hbalc cuando se agregan a
metformin, con muy pequeiias diferencias

* Andlogos de GLP-1 e insulinas son las que mas

pueden reducir Hbalc

* Individualizar la decision del segundo agente

EndoDrChen.cos
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