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ELECCION DEL FARMACO
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Tiempo de tratamiento
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Geneéricos. Situacion global comparada.

Principios EFG % del total en | % del total en
Lugar activos
aprobados aprobadas valores unidades

Espana 187 5105 10 23
USA -- -- 50
UE -- -- -- 50

Cuota de mercado de medicamentos genéricos
(2003-2009)

| 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

% envases sobre total de 8.85 123 1410 16.72 2094 21.81 23.82
medicamentos
% importe sobre el total de 6.03 6.58

. 7.35 8.54 9.23 9.20 9.38
medicamentos

http://www.medicamentosgenericosefg.es/consumo-genericos-espana.htmi.
Ultimo acceso 24.10.13




Comunidad autébnoma % EFG / total

Andalucia

Aragon

Baleares

Canarias

Cantabria

Castilla -La Mancha
Castilla-Ledn
Cataluia
Comunidad Valenciana
Extremadura
Galicia

Madrid

Murcia

Navarra

Pais Vasco

Rioja

Ceuta

Melilla

Total nacional

55.468.606
5.172.687
4.958.028
5.699.766
3.023.101
10.519.658
13.121.171
40.831.161
16.457.339
4.868.925
6.988.520
30.502.337
4.185.256
2.225.885
8.276.992
1.120.462
259.329
275.242
218.521.575

32.85
18.50
30.28
14.40
26.32
24.08
25.98
28.54
14.97
19.24
11.09
29.82
14.01
19.28
20.02
18.56
23.07
28.26
23.82

Consumo de EFG por
Comunidades Auténomas
2009

http://www.medicamentosgeneri
cosefg.es/consumo-genericos-
comunidades-autonomas.html
Ultimo acceso 24.10.13




Cuotas de mercado de los genericos en la
Union Europea
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Nimero de Nuevas Entidades Moleculares (NEM)
Lanzadas en todo el mundo 2000-2004
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Proportion of patients still on bisphosphonate therapy

Kaplan-Meier survival curves for the time to bisphosphonate therapy discontinuation
by initial treatment
100%

90% 4 Log-Rank test
p < 0.001

80% A

70% 1

60%

50% A

40°% -

30% A

202, == hranded risedronate
s |yanded alendronate

102 - = generic alendronate

HR=2.08, 95% CI 1.89-2.28
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Time since first bisphosphonate dispensation (days)

Sheehey O et al, Osteoporos Int (2009) 20:1369-1376



Persistence with BF therapy and calcium/vit D supplementation
(% patients at month 12)

%

100 -

@ A: Gen. Aln.
O B: Fosamax®
[ C: Actonel®

BP-Comliance CalVit. D
Compliance

BP: Avs Bp< 0.03, AvsCp<0.01 Ca/D: AvsB and C p<0.05

Ringe JD, Moller G Differences in persistence, safety and efficacy of generic and original
branded once weekly bisphosphonates in patients with postmenopausal osteoporosis: 1-year
results of a retrospective patient chart review analysis. Rheumatol Int (2009) 30:213—-221



Seguridad comparada entre original y EFG.

Total number of patients, years at risk and AEs leading to discontinuation

Number of AES resulting in

14
12

Solo ALN original ALN genérico

10

discontinuation

A total of 301 patients were included in the study of AEs.

Grima et al. BMC Musculoskeletal Disorders 2010, 11:68
http://www.biomedcentral.com/1471-2474/11/68



Disintegration time (s)

Alendronate-containing copies by country
disintegrated faster and those that disintegrated slower than FOSAMAX.

50

100 4
LB Faster than Fosamax® Slower than Fosamax®
40

o)
2
1

S. Epstein, B. Cryer, S. Ragi, J. R. Zanchetta, J. Walliser, J. Chow, M. A. Johnson, A. E. Leyes,
Disintegration/dissolution profiles of copies of Fosamax (alendronate)
Current Medical Research and Opinion VOL. 19, NO. 8, 2003, 781-789



Mean percent BMD changes
in lumbar spine (LS) and total hip (TH) after 12 months
Yo

M A: Gen. Aln.
@ B: Fosamax®
OC: Actonel®

LS TH
LS: AvsBand Cp<0.05 TH: Avs B and C p< 0.01

Ringe JD, Moller G Differences in persistence, safety and efficacy of generic and original
branded once weekly bisphosphonates in patients with postmenopausal osteoporosis: 1-year
results of a retrospective patient chart review analysis. Rheumatol Int (2009) 30:213—-221
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Rev Osteoporos Metab Miner 2011 [Epub ahead of print] .
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| Servicio de Obstetricia y Ginecologia - Hospital Universitario de Cruces - Universidad del Pais Vasco - UPV-EHU - Baracaldo - Bizkaia
Grupo de trabajo en Osteoporosis de la Asociacidn Espanola para el Estudio de la Menopausia (AEEM)

2 Instituto Palacios de Investigacidn y Salud de la Mujer - Madrid

3 Servicio de Obstetricia y Ginecologia - Hospital Universitario Dr. Peset - Universidad de Valencia

Grupo de trabajo en Osteoporosis de la Asociaciin Espaniola para el Estudio de la Menopausia (AEEM)

Perfil de accion de denosumab en

el tratamiento de la osteoporosis

WWW.Seiomm.org



Table 1. Selected Phase Il clinical trials of denosumab in postmenopausal women with osteoporosis or low BMD.

Study Description Primary Number Efficacy results Safety results
endpoint of subjects

el Denosumab — an emerging

o [ treatment for postmenopausaljie
e |OSTEOPOrosis .
E Michael Lewiecki

STAND [54] New Mexzeo Clindeal Research ¢ {:?:-'Err.:;'}r.'rr.'.ﬂ'.f Center, 300 Oak 58, NE, .-‘]E'f’m.grurr.grur, 1 SAEs
New Mexaeo 87106, [75A

AE: Adverse event; BMD: Bone mineral density;, DECID S . . Initiating Denosurmab versus alEndronate; DEFEND: DEnos umab
Fortifies boNe Density; FREEDOM: Fracture REduction 0893 pacientes i every & Months, PMO: Postmenopausal osteoporosis;
SAE Serious adverse event; STAND: Study of Transi tiom e

Lewiecki EM, Expert Opin Biol Ther, 2010. 10(3)

SAEs,
[lulitis and
nosumab




Denosumab update
E. Michael Lewiecki

FREEDOM DEFEND

DECIDE

STAND

Cummings et al. [16*"],  Bone et al. [15""]

Amgen Inc. [17]

Treatment of PMO Prevention of PMO

New vertebral fractures % change in LS BMD

at 36 months at 24 months
compared with compared with
placebo placebo

7868 J32

2.3 29.4

=29 to =-4.0 Between —1.0
atLS or TH and —25 atLS

Decreased risk of fracture  Increased BMD
(vertebral, hip, and compared with
nonverte bral) placebo

compared with placebo
Similar AEs and SAEs
compared with placebo

Similar AEs and SAEs
compared with
placebo

Brown et al. [18%]

Head to-head comparison of
denosumab and alendronate
in PM women with low BMD

% change in TH BMD at
12 months compared with
alendronate

1185
G4 .4

<=20atlSorTH

Increased BMD compared
with alendronate

Similar AEs and SAEs
compared with alendronate

Kendler et al. [19°°]

Switching from alendronate
to denosumab in PM
waomen with low BMD

% change in TH BMD at
12 months compared
with alendronate

04
68

<=201t0 >
LS or TH

Increased BMD compared
with alendronate

4.0 at

Similar AEs and SAEs
compared with
alendronate

Lewiecki EM, Curr Opin Rheumatol, 2009. 21
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Comparacion contra si mismo en el tiempo.



FREEDOM Diseno del estudio de extension

Estudio, Internacional, multicéntrico, abierto de un solo brazo.

FREEDOM EXTENSION

ARnos
A
E Long-term
A B Tratamiento
] DMAB
O
R
| « Calcium and Vitamin D >
74
A
C Placebo Cross-over
|| =) SC Q6M Tratamiento
(,3 (N = 3906) DMAB

ARosS

Criterios de inclusion:
Pacientes que hayan completado en estudio FREEDOM (Visitas completas durante los tres anos del
estudio, que no hayan descontinuado el producto, y que no hayan perdido mas de una dosis).
No estén recibiendo al momento de iniciar el estudio ningun otro tratamiento para la OPM



Inicidencia de nuevas fracturas OP a los 36 meses de FREEDOM en
Mujeres sin y con fracturas OP previas segun la edad al incio del ensayo

(<75 afos y = 75 afos)

S Flaceho < 75 years 2 75 years
MDenosumab ARR: 7.0% (5.2%,10.9%)
e : RRR: 37% (18%, 51%)
] ARR: 6.6% (3.8%, 9.4%) 1 P =0.0004
— 2 RRR: 41% (26%, 53%) 1 |
& 4 - P < 0.0001 I
e ] l
£ 7 |ARR: 3.3% (0.0%, 6.6%)
= 144 ARR:44% (25% 62%) "RRR: 32% 0%, 53%)
e RRR: 44% (23%, 56%) l =i
w127 P <0.0001 | —
S 10 - !
o |
E ok |
= 07 ;
T l
5 4 - |
[
7 h=158 n=88 n=174 n=104 A n=53 n=41 n=127 n=78
AN = 1,593 N = 1,581 N=1076 N =1,08508 N =568 N =577 N=666 N =657

o Prior

Prior Osteoporotic

Osteoporotic Fracture Fracture

[No Pnor
Osteoporotic Fracture

Prior Osteoporotic
Fracture

S Palacios, R Rizzoli, C Zapalowski, et al Denosumab Reduced Osteoporotic Fractures in
Postmenopausal Women With Osteoporosis With Prior Fracture: Results From FREEDOM.

Poster 565. ECCEO, Rome, 2013



RESULTS: Table 1. Baseline

Characteristics
Cross-over Denosumab Long-term Denosumab
Extension Subjects Extension Subjects
N = 2207 N =2343
FREEDOM Extension FREEDOM Extensionl
Baseline  Baseline Baseline  Baseline
Age (years) 71.8 74.8 71.9 74.9
Age groups (%)
> 65 years 93.7% 97.4% 94.3% 97.9%
> 75 years 28.3% 52.2% 28.3% 53.7%
Prevalent vertebral fractures (%) 22.0% 25.0% 23.9% 24.5%
Lumbar spine BMD T-score -2.84 —2.81 -2.83 -2.14
Total hip BMD T-score -1.85 -1.93 -1.85 -1.50
sCTX* (ng/mL), median 0.555 0.568 0.505 0.182
P1NP* (ug/L), median 55.81 48.80 46.17 17.25




Cambios en los marcadores de recambio.
FREEDOM a 8 anos.

A Placebo
sCTX (ng/mL)
10 FREEDOM EXTENSION
0.9 ===
0.8-
o 074
g
= 0.6
>
= 054 }
> A
5 044
< 1
034 -~
014 & | | |
00 :II I : I I I I I
o 1 2 3 4 5 6 7 8
Study Year
Cross-over n 353535 35 35 32263227 28 293 277 270
n 606060 60 60 56567265 60 315 292 278

A Cross-over Denosumab

PINP (uglL)
FREEDOM EXTENSION

90 -
80 |
70 A

60 4

50 -
40 |
30 -
20
10 ~

0

35353535 35
606060 60 60

o 1 2 3 4 5 6 7 8
Study Year

32293122 28
565969 60 62

263 277 267
206 283 268




Cambios en DMO
FREEDOM a 8 anos.

—#&— Placebo  —®— Long-term Denosumab  ----&- Cross-over Denosumab

Lumbar Spine Total Hip
FREEDOM EXTENSION FREEDOM EXTENSION

o 201
= 18 -
(<b]

@ 16 -
m

= 14 1

—_
oo O D
| | |

Percentage Change Fro

4 -
2 4
0
-2
Study Year Study Year
Cross-over n119+122#120% 122+ 2005 2029 1924 1488 1463 118+120¥2022 1997 1962 2006 1895 1457 1423

n139¥1401140* 141* 2111 2148 2041 1589 15651 139¥140%2149 2124 2086 2132 2017 1567 1518




Parent Study (048 months) Extension Study (48-96 months)

e e
= ?-f’ -a—Placebo e e
1 = u 6.9%
E g Denasumab {'_ H
X é . DMAB phase li
% 0] 5 | l 8 anos
=14 i S
£ 2 11 "}‘1}
8 4] ~~
= 2
BLI36 12 18 24 36 48 60 72 84 %6
Month
Parent Study (0—48 months) Extension Study (48-96 months)
® 2.7 Gk — s =
2 yg| -*-Placebo
E ™ —*=enosumab
QD 44
£ 12,
McClung M et al 2 12:
hitp://127.0.0.1:90 s -
00/view.php?nu= a g . -
ASBMR11L_A11 g 2 +~++#+---+--h_{,/
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BU3I & 12 18 24 36 48 60 s a4 96
Month



Incidencia anual de
nuevas fracturas vertebrales.

Yearly Incidence of

Yearly Incidence of

I Placebo M Long-term Denosumab M Cross-over Denosumab

FREEDOM EXTENSION
3.5 1
= 3.1 3.1
X
wn
o
=
[&)
©
C
g 14 19
% 1.1 :
>
=
[©)
=2
1 2 3 4/5% 6 7/8*
Years of Denosumab Treatment
n 82 32 107 24 98 35 58 18 38
N 3691 3702 3400 3453 3186 3247 2101 1614 1567
FREEDOM EXTENSION
3.5 1
= 3.1 3.1
=
wn
<]
=
[&]
©
L
©
S
L
R 0.9
: .
(5]
=
1/2* 3 4/5*
Years of Denosumab Treatment
n 82 32 107 24 98 35 34 25 50

N 3691 3702 3400 3453 3186 3247 1980 1514 1496




Incidencia anual de
nuevas fracturas no vertebrales.

Placebo M Long-term Denosumab M Cross-over Denosumab

25 FREEDOM EXTENSION
_ 3.1
X 304 2.9
58 55 20 25
88 21 22
&S 20 18
= 15 1.6
= £ 197 12
= O
§% 10 0.7
> = ;
S
|
0.0
1 2 3 4 5 6 7 8
Years of Denosumab Treatment
n 116 98 103 75 83 73 34 27 34 28 12
N 3906 3902 3688 3682 3454 3487 2343 2244 2067 1867 1742
i5 FREEDOM EXTENSION
. 3.1
£ 30- 29
5 g 26 25 25 2.6
S g 21 : 2.0
O S 20 .
2T
ET 15- 1.4
-8 1.2
5L 4,
gg !
s
S 054
UL 1 2 3 4 5
Years of Denosumab Treatment
n 116 98 103 75 83 73 55) 4 46 20 22

N 3906 3902 3688 3682 3454 3487 2207 2105 1965 1756 1646




nuevas fracturas de cadera.

Incidencia anual de

Yearly Incidence of Hip Fractures (%)

Yearly Incidence of Hip Fractures (%)

0.7
0.6
0.5
0.4
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0.0

0.7
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0.5
0.4
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0.2
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= >

Placebo M Long-term Denosumab M Cross-over Denosumab

_ FREEDOM EXTENSION
| o0s
i 0.4
| 0.3 03 03 0.3
| 0.2
| <0.1 <0.1 0.1
1 2 3 4 5 6 7
Years of Denosumab Treatment
21 11 13 3 9 11 6 1 3 2
3906 3902 3688 3682 3454 3487 2343 2244 2067 1867
i FREEDOM EXTENSION
| 08 06
| 0.4
| 0.3 03 03
] 0.2
| <0.1 0.1 < 041 0.1
I i m »
1 2 3 4 5
Years of Denosumab Treatment
n 21 11 13 3 9 1 13 3 3 1
N 3906 3902 3688 3682 3454 3487 2207 2105 1965 1756

0.2
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Incidencia de eventos adversos

(Tasas por 100 pacientes / ano)

Denosumab Extension Study Years 1-5

Cross-over Denosumab Long-term Denosumab

N = 2206 N =2343

Rate Rate

All AEs 99.7 100.8
Infections 22.3 21.1
Malignancies 1.9 2.0
Eczema 0.9 0.9
Hypocalcemia 0.1 <0.1
Pancreatitis <0.1 <0.1
Serious AEs 10.2 10.7
Infections 1.3 14
Cellulitis or erysipelas <0.1 <0.1
Fatal AEs 0.7 0.8
ONJ <0.1 <0.1

Atypical femoral fracture <0.1 <0.1

N = numero de sujetos que
recibieron = 1 dosis de
DMAB. Los grupos
terapéuticos estan basados
en la aleatorizacion inicial
realizada en FREEDOM.
Rate = tasa por 100
pacentes/ano.

AEs codificados usando
MedDRA v13.0.

ONJ = osteonecrosis
mandibular. Casos
acumulados de ONJ; 3
cross-over, 5 long-term.
Casos acumulados de
fracturas atipicas de fémur:

1 cross-over, 1 long-term.



U O 00000 D0 O

Seleccion del tratamiento.

Estudios comparativos contra Zoledroénico.



Incidence of SREs in several tumour types

SREs: Skeletal Related Events

Proportion of patients with at least 1 SRE over a 2-year period

Placebo arm of pamidronate or zoledronic acid randomized trials

CBreast cancer) -

Mieloma multiple _51
Prostate cancer [

Lung ~ other cancers |

T T T

0 20 40 60
Patients with SREs (%)*

Lipton A, et al. Clin Adv Hematol Oncol. 2009;7(5 Suppl 11):1-30



International, Randomized, Double-Blind,
Double-Dummy, Active-Controlled Study

every 4 weeks

 Histologically or cytologically
confirmed breast
adenocarcinoma

Recommended: Daily supplementation with calcium (=500 mg)

» Evidence of 1 or more bone and vitamin D (2400 U)

SC Denosumab Compared with IV Zoledronic Acid
for the Treatment

of Bone Metastases in Patients With Advanced Breast Cancer
Cadigo internacional: HQ: 11/2010 NP-AMG-760-2010

U Time to first on-study SRE (superiority test)
Secondary [ Time to first and subsequent on-study SRE (superiority test, multiple
event analysis)

Explorator O Overall survival, disease progression, skeletal morbidity rate
P ¥ 0 Percent change from baseline to week 13 in uNTx and BSAP levels

BSAP: bone-specific alkaline phosphatase; IV: intravenous; R: randomization; PS: Performance Status; SC: subcutaneous; SREs:

Skeletal-Related Events; uNTx: urine N-telopeptide StOpeCk AT, et aI. J Clln OﬂCOl. 201 0,2851 32_51 39



PRIMARY END POINT:
TIME TO FIRST ON-STUDY SRE

1.00 Proportion Without SRE

HR = 0.82 (95% CI, 0.71-0.95)
p = 0.01 (superiority)?
p < 0.001 (noninferiority)
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=nns |V zoledronic acid 4 mg every 4 weeks (n = 1020)
mm=== SC denosumab 120 mg every 4 weeks (n = 1026)

| 1
0 3 6 9 12 15 18 21 24 27
aAdjusted for multiplicity StUdy Months

No. at risk
IV zoledronic Acid 1020 829 584 498 427 296 191 94
SC denosumab 1026 839 602 514 437 306 189 99




TIME TO FIRST AND SUBSEQUENT SRES

1.51
Cumulative Mean Number of SREs

== |V zoledronic acid 4 mg every 4 weeks (n = 1020)
=== SC denosumab 120 mg every 4 weeks (n = 1026)

-
o
[ ]

Rate Ratio 0.77 (95% CI: 0.66, 0.89)
p=0.001 (superiority)?
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EXPLORATORY END POINTS:
OVERALL SURVIVAL AND DISEASE PROGRESSION

== =1 |V zoledronic acid 4 mg every 4 weeks (n = 1020) SC denosumab 120 mg every 4 weeks (n = 1026)

1.0 — 10—

o
o
I

HR = 1.00 (95% ClI, 0.89-1.11)
p=0.93

o
o
l

HR = 0.95 (95% CI, 0.81-1.11)
p=0.49

o
~
|
Proportion Without
Disease Progression
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3 6 9 12 15 18 21 24 27 0 3 6 9 12 15 18 21 24 27
Study Month Study Month

No. at risk No. at risk
IV zoledronic acid 1020 962 897 834 757 699 515 352 184 54 |V zoledronic acid 1020 842 686 563 462 370 240 148 65 17

SC denosumab 1026 984 916 849 771 690 511 336 177 57 SCdenosumab 1026 858 693 567 453 351 241 128 65 20
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Seleccion del tratamiento.

DMAB frente a Alendronato.
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Effect of DMAB vs. ALN on
Bone Turnover Markers and

Bone Mineral Density:
the DECIDE Trial

Determining Efficacy: Comparison of
Initiating Denosumab vs AlEndronate



Comparison of the Effect of Denosumab and Alendronate on BMD
and Biochemical Markers of Bone Turnover in Postmenopausal

Women With Low Bone Mass: A Randomized, Blinded, Phase 3 Trial*®

Jacques P Brown,' Richard L Prince.” Chad Deal.” Robert R Recker.* Douglas P Kiel,” Luiz H de Gregorio,®
Peyman Hadji,” Lorenz C Hofbauer,® Jose M Alvaro-Gracia,” Huei Wang.'" Matthew Austin,'® Rachel B Wagman,'!-'=
Richard Newmark,'" Cesar Libanati,'” Javier San Martin,'” and Henry G Bone'”

JOURNAL OF BONE AND MINERAL RESEARCH
Volume 24, Number 1, 2009

Published online on September 2, 2008: doi: 10.13539JBMROS0M010
© 209 American Society for Bone and Mineral Research



DECIDE Study Design

Estudio multicéntrico, fase 3, doble ciego, doble enmascaramiento, activo-

controlado.
_ Month
o First Dose
Study Visit Day 1 1 3 6 9 12
(month) Visit

\ | \ | \ \ |

Calcium (2 500 mg/day) + Vitamin D (2 400 IU/day)

< 12 months p

Primary endpoint: change in BMD at total hip at month 12




DECIDE Study Subject Disposition

Screened
N = 2333
l | Excluded
N =1144
Enrolled
N =1189
ALN A DMAB
70 mg QW 60 mg Q6M
N =595 N = 594
Completed Month 12 Completed Month 12
N = 553 (93%) N = 561 (94%)
Included in analysis Included in analysis

N = 561 (94%) N = 575 (97%)




Statistical methods

dThe primary hypothesis was that treatment of
DMAB would be non-inferior to alendronate
with respect to the mean percent change in the
total hip BMD at month 12.

dThe non-inferior margins for the difference
between the treatment groups were:
m -1,22% for the total hip,
m -2,29% for the lumbar spine,
m -1,04% for the femoral neck and
m -1,65% for the trocanter.



Bone Mineral Density

1 Superiority testing showed greater gains in
DMAB treated patients at

m femoral neck (2.4% vs 1.8%; p < 0.0014), and
m LS (5.3%vs 4.2%; p <0.001) also.

d BMD at all sites were significantly greater for
DMAB group at month 6 (p<0.0014) the earliest
time point measured.



Percent Change From Baseline in BMD

Least Squares Mean (95% ClI)

Percent Change in BMD for
All Skeletal Sites at Month 12

1.0%*

Total Hip

1.1%*

Lumbar Spine

Brown JP, et al. J Bone Miner Res. 2008. doi:10.1359/JBMR.080910.

1.0%*

Trochantert

B Alendronate 70 mg QW
B Denosumab 60 mg Q6M

*p <0.0001
**p=0.0002
TPosthoc analysis

0.6%**

-

0.6%**

.

|

Femoral Neck 1/3 Radiust




Summary of Adverse Events

Alendronate Denosumab
Adverse events 70 mg QW 60 mg Q6M
(N = 586) (N =593)
All Adverse Events 482 (82.3) 480 (80.9)
Serious Adverse Events 37 (6.3) 34 (5.7)
Infections 6 (1.0) 9 (1.5)
Neoplasms 6 (1.0) 8 (1.3)
Fatal Adverse Events 1(0.2) 1(0.2)
Leading to investigational
product discontinuation 22 (3.8) 26 (4.4)
Leading to study
discontinuation 10(1.7) 8(1.3)

Values reported are n (%)
N = Number of subjects who received 2 1 dose of active investigational product



DMAB prevents decreases in distal radius cortical porosity
(HRpQCT)
Bone architecture pilot study

Cortical Porosity (% change)

|
Denosumab (n=82) —;—I-
-2.98 |
|
Alendronate (n=82) —_—t
: +2.86
Placebo (n=83) _+5.19_

I
I
|
|
|
N | | I
p = 0.02 vs placebo 5 0
Boyd et al. ECTS congress 2011, abstract and poster PP264

Nishiyama KK et al J Bone Miner Res. 2010; 25:882-90
Burghardt AJ et al Bone. 2010; 47:519-28



La edad incrementa la porosidad cortical

La resorcion excesiva de hueso (actividad del osteoclasto) causa la
porosidad aumentada del hueso cortical que ocurre con el paso tiempo, en
particular después de la menopausia

29-year old woman 63-year old woman 90-year old woman

Seeman E and Delmas PD. N Engl J Med 2006;354:2250-2261
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Spine Strength Change From
Baseline (Newtons)

-600

Most subjects had significantly improved

spine and hip strength with DMAB at month 36
Freedom QCT substudy

| Denosumab (®)
; r=0.38
: p=0.02
E ()

® ®

i (] o Y

| o

| ' 4 : ° %o

:. o %¢% o

. ® L

¢ o ° 0 % .

(*)
| | | | |
-400 -175 0 275 500

Hip Strength Change From Baseline (Newtons)

Keaveny T. et al. ASBMR 2010 oral pres 1099



Bone strength (FEA) increased at Spine and hip, in

trabecular and cortical compartment
Freedom QCT substudy

B Denosumab

o 30 SPINE 15- TOTAL HIP
[
= 25 20.2%*+
923 18.1%+ 8.4%*+
g 20 16.9%** 10
g 157 4.3%*
P N - 2.8%*t
o 10
o)
2o B
S ) 0
= 0 . l
‘1:’ 0.8%
£ -5 ~1.5% ] . e
o 41%t . - -2.9%! Cortical
107 . 1 Cortical Trabecular
154 Whole bone .g.0%t 10 -5.4%
Trabecular 'Y Whole bone

FEA = Finite Element Analysis. Strength measured in Newtons.

Mean + 95% CI; *p < 0.0001 vs both baseline and placebo;
Tp < 0.005 vs baseline; ¥p < 0.01 compared with month 12. Keaveny T. et al. ASBMR 2010 oral pres 1099



ESTUDIO DE LA ADHERENCIA PREFERENCIA'Y
SATISFACCION CON DENOSUMAB

(ESTUDIO DAPS)




Osteoporos Int (2012) 23:317-326
DOI 10.1007/300198-011-1780-1

ORIGINAL ARTICLE

Final results of the DAPS (Denosumab Adherence Preference
Satisfaction) study: a 24-month, randomized, crossover
comparison with alendronate in postmenopausal women

N. Freemantle « S. Satram-Hoang - E.-T. Tang -
P. Kaur - D. Macarios - S. Siddhanti - J. Borenstein -
D. L. Kendler - on behalf of the DAPS Investigators



DISENO DEL ESTUDIO

ESTUDIO DAPS

Visitas: Dia 1 Mes 6 Mes 12 Mes 18 Mes 24

| } ] | ! Poblacién del estudio

Secuencia de Dmab/ALN . Mujereﬂs postmenopausicas
= 55 anos

60 mg SC de Puntuaciones T de la DMO de la
denosumab 70 mg PO de columna, la cadera total o el
Q6M alendronato QW cuello femoral de < -2,0 a=-4,0

Objetivos
= Evaluar la adherencia (incluidos
el cumplimiento y la persistencia)
Evaluar, también, las opiniones,
70 mg PO de il(:arr:‘ogsﬁr?\:be las preferencias, la satisfaccion y
alendronato QW las molestias del tratamiento
Q6M para el paciente

Calcio y vitamina D*
Secuencia de ALN/Dmab

Z
pa Q
o g
8 N
il W
= =
L <L
n T}

-

<

FIN DEL ESTUDIO

< < Ano 1 R Variable principal
0-35 dias 24 meses = Adherencia durante el primer afio

= Estudio abierto, aleatorizado y cruzado

*Se indico a todos los pacientes que tomaran suplementos diarios de = 1.000 mg de calcio y = 400 Ul de vitamina D.
SC = subcutaneo; Q6M = una vez cada 6 meses; PO = oral; QW = una vez a la semana; Dmab = denosumab; ALN = alendronato

DMO = densidad mineral 6sea
Freemantle N. et al. Osteoporos Int. 2012;23:317-326.




EVALUACION DE LOS RESULTADOS

ESTUDIO DAPS

 Adherencia, definida del modo siguiente:

Cumplimiento Persistencia
Denosumab Recibié 2 inyecciones, la segunda 6 Recibié 2 inyecciones y volvioé
Adherencia = meses (+ 4 semanas) después de la para la ultima visita dentro del
(60 mg SC Q6M) primera. periodo asignado.

Persistencila
Tomé un minimo de 2 comprimidos
T durante el Gltimo mes y volvi6 para la
ultima visita dentro del periodo asignado.

Alendronato Cumplimiento

Adherencia = Tomé = 80% de los comprimidos
(70 mg por via oral QW) semanales

«  Cuestionario de impresiones sobre la medicacion (BMQ) el dia 1y meses 6, 12, 18 y 24

«  Cuestionario de preferencia y satisfaccion (PSQ) los meses 6, 12, 18 y 24

Freemantle N. et al. Osteoporos Int. 2012;23:317-326.




NO ADHERENCIA, NO CUMPLIMIENTO Y NO PERSISTENCIA

ESTUDIO DAPS

ANo 1 Ano 2
Il Denosumab, n = 126 Il Denosumab, n =106

RRR = 80%
p<0001  pRR=80%

RRR=46% RRR=52% RRR=50% | p<0,000 RRR=91%
p = 0,026 p=0,014 p=0,029 36,5 | p<0,001

32,2 |

28,7

n
)
-
C
Q0
o
®
o
)
©
2,
©
-
c
®
(&
—
)
o

B A3

No No No No No No
adherencia cumplimiento persistencia adherencia cumplimiento persistencia

RRR = reduccién de la razon de tasas
Las estimaciones se basan en el método Cochran-Mantel-Haenszel estratificado por centro y por fractura osteoporética previa.

Freemantle N. et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.




TIEMPO HASTA LA NO ADHERENCIA AL TRATAMIENTO

ESTUDIO DAPS
ANo 1 ANno 2

— Denosumab, n =126 — Denosumab, n =106

| -
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1
1224 36 48 60 0 12 24 36 48 60
Semana de estudio Semana de estudio

Para cada grupo, se excluyeron los puntos temporales con > 95% de sujetos acumulados.

Freemantle N. et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.




SATISFACCION Y PREFERENCIA NOTIFICADAS

ESTUDIO DAPS
Satisfaccion Preferencia

B Nada/Poco/Moderada Comprimido
Bl Bastante/Mucha Hl Inyeccion

100 =
80

69% 91% 63% 95% ’ 92% 91%
60 -
40 :
20 -

0 - | . 8% 9%
ALN DMab ALN DMab | ALN DMab Preferida  Preferida

Comodidad Tipo de Frecuencia para
administracion: de el largo
comprimido administracion plazo

fl Gl Itc (<]
Inyeccién
La preferencia sélo se valor6 en el afio 2.

B » (o]
o o o
1 | 1

Porcentaje de pacientes
N
o
|

"
Q
whd
c
D
o
©
o
®
o
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©
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=
@
O
1
o
o

Freemantle N. et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.
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Seleccion del tratamiento.

DMAB vs Alendronato para calidad osea.



DENOSUMAB vs ALENDRONATO

INCREMENTOS EN LA DMO
FASE Ill: ESTUDIOS DECIDE Y STAND

6 4

M Denosumab 60 mg Q6M (n = 593)
*p < 0,0001

1,1%*
1’0%* 0/ k%
—— — 1,1%
*p <0,0001 o
. *p = 0,0002 ps00121 ..
1,0% tAnalisis post-hoc Andlisis primario de eficacia
0,85%*
0,6%*
1,01%**
I | I [

Columna Trocanter Cadera total Cuello Tercio distal Columna lumbar Trocanter Cadera total Cuello femoral  Tercio distal
lumbart femoralt del radio del radio

DECIDE STAND
(sin tratamiento previo) (transiciéon de ALN a DMAB)

129> B Denosumab 60 mg Q6M (n = 245)
& /0

Porcentaje de cambio desde el valor basal (%)
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Brown JP et al. IBMR 2009:;24:153—161.
Kendler DL et al. IBMR 2010;25:72—81. Brandi ML et al. Ann Rheum Dis 2009;68:144.




JBMR

Microarchitectural Deterioration of Cortical and
Trabecular Bone: Differing Effects of Denosumab
and Alendronate

Ego Seeman,’ Pierre D Delmas,? David A Hanley,? Deborah Sellmeyer,* Angela M Cheung,®
Elizabeth Shane,® Ann Kearns,” Thierry Thomas,® Steven K Boyd,? Stephanie Boutroy,” Cesar Bogado,®
Sharmila Majumdar,’® Michelle Fan,'" Cesar Libanati,"" and Jose Zanchetta®

Journal of Bone and Mineral Research, Vol. 25, No. 8, August 2010, pp 1886—1894



DMAB vs ALN EN LA MICROARQUITECTURA OSEA
ESTUDIO PILOTO DE LA ARQUITECTURA OSEA

Estudio multicéntrico, doble ciego y con control activo

12 meses

60 mg de denosumab cada 6 meses (Q6M)
+

Placebo de alendronato una vez por semana (QW

Aleatorizacion
1:1:1

Placebo de denosumab Q6M
+

Placebo de alendronato una vez por semana

T
R
A
T
A
M
|

E
N
T
0

Variables Poblacion del estudio

« Cambio porcentual del grosor cortical desde el nivel basal » 247 mujeres posmenopausicas

» Cambios porcentuales en la DMOv total, cortical y trabecular - T-score en la columna lumbar o la cadera total entre
» Numero, grosor y separacion de las trabéculas -2,0y-3,0

» Seguridad

Seeman E et al. J Bone Miner Res 2010:25:1886—1894.




DMAB vs ALN
INCREMENTO LA DMOV TOTAL EN EL RADIO

ESTUDIO PILOTO DE LA ARQUITECTURA OSEA

N
o
|

cuadrados (IC del 95%)

0 =
c
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Cambio porcentual medias de minimos

*p < 0,001 respecto a placebo
Tp < 0,02 respecto a alendronato

Seeman E et al. J Bone Miner Res 2010:25:1886—1894.




DMAB disminuye la porosidad cortical
en el radio distal (HRpQCT)

Estudio piloto de la arquitectura 0sea

p=0,01

p=047 ' p=0,06

. Placebo

. Denosumab

©
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HRpQCT = tomografia computerizada cuantitativa periférica de alta resolucion
Seeman E et al. J Bone Miner Res 2011;26;S22:A1064.




RELACION ENTRE PTH Y LA POROSIDAD CORTICAL 12

AUC = area bajo la curva

MESES
'UDIO PILOTO DE LA ARQUITECTURA OSEA

. Placebo

. Denosumab

Las barras representan los IC del 95%
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X

1 1 ] 1
0,2 0,4 0,6 0,8
Cuantiles de AUC de PTH ajustada por el valor basal

Seeman E et al. J Bone Miner Res 2011:26:522:A1064.



U O 00000 D0 O

Seleccion del tratamiento.

Comparacion frente a Risedronato.



Transition to Risedronate (TTR) Study Design

International (EU, AUS, CAN), multicenter, randomized, open-label, parallel-group study

Months: 0

6 12

S
C
R
E
E
N
|
N
G

Z0——>PN—=00Z>2

Key Study Entry Criteria
* Postmenopausal women aged 2 55 years
* Previously received alendronate but have:
+ Stopped taking alendronate or
* Insufficient adherence (OS-MMAS < 6)
* Have received their first prescription_of daily or weekly

Risedronate 150 mg Once a Month Oral

Daily Calcium and Vitamin D

Denosumab 60 mg Every 6 Months SC
N =435

N =435

M O OoZm

Supplementation

—AZm=—-H4>m>x -

Endpoints

* Percent change from baseline in total hip BMD at 12
months (primary)

* Percent change from baseline in femoral neck and lumbar
spine BMD at month 12

* Percent change from baseline in serum -CTX at month 1

alendronate 2 1 month prior to screening

0S-MMAS = Osteoporosis Specific Morisky Medication Adherence Scale.

amd-6-tsubset)

* Incidence of adverse/serious adverse events

Roux C, et al. Bone. 2014 Jan;58:48-54.




Effect of Denosumab and Risedronate
on BMD at Month 12

¥ Risedronate ¥ Denosumab
5.0%

4.0%
3.0%

2.0%

1.0%

0.0% i 2 o :

Total Hip Femoral Neck Lumbar Spine
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Data are least-squares means and 95% confidence intervals. *p < 0.0001 denosumab vs risedronate.

P ified | included i ted data.
respecified analyses included imputed data Roux C, et al. Bone. 2014 Jan;58:48-54.
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Seleccion del tratamiento.

Estudios DMAB frente a Ibandronato.



Transition to Ibandronate (TTI)

DMAB vs Ibandronato - 12 meses

Estudio multicentrico, aleatorizado, abierto, grupos paralelos, en ¢ postMp con OPM

MOT 12

N

K Ibandronate 150 mg Orally Every Month D

S N 0

C D F

R 0 : : L T

E I I\III Daily Calcium and Vitamin D R

N 7 Supplementation E
I A

N T T

G | M

ﬁ Denosumab 60 mg SC Every 6 Months ﬁ

T

Recknor C, et al. Obstet Gynecol. 2013 Jun; 121(6):1291-9.



DMAB vs IBN

Resultados en % de cambio de DMO a los 12 meses

5 - M Ibandronate I Denosumab 2.1%"
|
o Values are least squares means and 95%
= 4 confidence intervals from ANCOVA.
3 *p < 0.0001 vs ibandronate.
5 1.1%"
Lt 3 — .17
D
(®)]
c
&
S 24
()
(®@))
8
c
8 1-
D
o
0 - . ,
Total Hip Femoral Neck Lumbar Spine
Ibandronate (n =) 368 368 372
Denosumab (n =) 399 399 398

n = number of subjects included in analysis. Results based on observed data; results based on
the primary imputation method or any other pre-specified sensitivity methods were similar.

Recknor C, et al. Obstet Gynecol. 2013 Jun; 121(6):1291-9.




Seleccion del tratamiento.
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Conclusiones generales.



Ginecol Obstet Mex 2013:81:146-157

Inhibicion del RANK-L en la fisiopatologia de la osteoporosis. Evidencias
clinicas de su empleo

José Luis Neyro," ? Maria Jesls Cancelo,® Santiago Palacios®

Neyro JL, Cancelo MJ, Palacios S.
Inhibicién del Rank-I en la fisiopatologia de la osteoporosis. Evidencias clinicas de su empleo.
Ginecol Obstet Mex 2013;81:146-157. PMID: 23672116 [PubMed - indexed for MEDLINE]

Disponible en www.nietoeditores.com.mx



Resumen y Conclusiones.1

1 Denosumab es el primer anticuerpo monoclonal contra
RANKL totalmente humano que posee un mecanismo de
accion fisioldgico y unico.

d Denosumab ha demostrado incrementos en DMO en
todas las localizaciones medidas y en los tipos
principales de hueso: Cortical y Trabecular, tanto en
estudios donde se comparo DMAB con brazo placebo
como con ALN.

d Su perfil de seguridad global es comparable a placebo
y al de alendronato




Resumen y Conclusiones.2

d Denosumab produce una supresion de los CTx y de
PINP1 mayor que con Alendronato.

d Tras > 60.000 pacientes estudiados en 78 ECAs, se ha
mostrado:
O con eficacia mantenida tras 8 ainos, en cualquier localizacion.

U mas eficaz que ALN en aumentos de DMO
U mejor valorado que ALN por los pacientes, por su comodidad.

0 mejor y mas potente en mejorar la calidad 6sea en cualquier
tipo de hueso y en cualquier localizacion.

0 mas eficaz en ganancia DMO, que Risedronato y que Ibandronato.

J En esas condiciones, se muestra como una alternativa
valida en el manejo actual de la OP postmenopausica.
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