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Agenda

* Necesidades no cumplidas en la terapia
osteoporosis

* Evidencia actual modificando la via del RANKL
en osteporosis

* Eficacia comparativa
* Efectos adversos




QUIEN ES EL(LA) PACIENTE DE
MAYOR RIESGO?
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Prevencidn secundaria

* Una fractura es un evento sentinela

* Una fractura en alguien >50 afios es el factor
de riesgo mas potente para una nueva
fractura

* Muchos pacientes con alto riesgo de fracturas
reciben el tratamiento ortopédico adecuado
pero no prevencion de nuevas fracturas

¢ Se estima que solo alrededor del 20% de
pacientes post fractura reciben tratamiento

Identified Treatment Gap
NCQA HEDIS
Beta-blocker persistence after a heart attack 81.3%
Breast cancer screening 70.5%
Colorectal cancer screening 62.4%
Osteoporosis management after a fracture 22.8%

*2011 HMO Rates

NCQA State of Healthcare 2012 - HMO Statistics (Commercial or Medicare data from 2011)
http://www.ncg; Por 200f%20Health%20Care/2012/SOHC%20Report%20Web. pdf.
Accessed February 2013.
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Hombres y mujeres mayores de 50 afios
— Con fractura de cadera o vertebral

—T<-2.5 en cuello femoral o columna

0 >20% fractura osteopordtica mayor

— Juicio clinico y preferencias de pacientes puede

inclinar la balanza en algunas situaciones de
mayor o menor riesgo

—Tentre-1.0y -2.5 y riesgo fractura >3% en cadera

Whom to Treat: NOF Guidelines 2013
Women 2 65 and men 2 70

l

T-score < -2.5 in the lumbar spine, T-score between -1.0 and -2.5
total hip, or femoral neck and increased fracture risk

or
Hip or spine fracture (clinical or radiographic)

YES
p— Tor . [ves 2 3% for hip fracture
TREATMENT

or
2 20% for major osteoporotic fractures

https//www.nof.org/hep/practice/tools. Accessed March 2013. |

LIMITANTES DE LA TERAPIA
ACTUAL
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Limitantes

¢ Adherencial!!
— 50% de suspension de bifosfonatos al afio de
haberlo iniciado
— La dosificacion intermitente ha tendido a
mejorarlo
* Efectos adversos gastrointestinales (VO) o
sistémicas (IV)
* Mitos alrededor de la osteonecrosis de
mandibula
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LA ViA DEL RANKL Y SU
MODULACION

When RANK Ligand Overwhelms OPG, Bone Resorption Can
Become Excessive Leading to Osteoporosis

CFU-M Pre-Fusion @ rankL
Osteoclast
4/ RANK

Multinucleated OoFG

\ Osteoclast

Hormones
Growth factors

Cytokines
@Dsteoblasts

Bone Formation

Activated
Osteoclast

| In the presence of M-CSF

CFU-M=colony forming unit macrophage

M-CSF=macrophage colony stimulating factor <
Adapted fram Boyle W, 5 3. Nature, S003423:337-362, Bone Resor,




Denosumab

* Ac monoclonal anti RANKL

Inhibe accién de osteoclastos

* 60 mg SC cada 6 meses para osteoporosis
— Absorcidn rapida y prolongada: 1-4 semanas
— Vida media larga: aproximadamente 34 dias

* Aclaramiento por sistema reticulo endotelial
* No tiene manejo renal
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Denosumab Binds RANK Ligand and Inhibits
Osteoclast Formation, Function, and Survival

CFU-GM Prefusion @ RANKL

Osteoclast \¢/ RANK
©

) Denosumab
o\

Hormone:

s
Growth Factors
Cytokines
E ! g Osteoblasts

Bone Formation Bone Resorption
Inhibited

‘Adapted from: Boyle WA, et al. Nature. 2003:423:337-342.

Osteoclast Formation, Function,
and Survival Inhibited

Sistema inmune

* RANK-L esta relacionado con la diferenciaciéon
y maduracién de linfocitos

* Concepto de osteoinmunonologia

¢ En modelos animales, bloqueo de RANK-L
produce mayor riesgo de infecciones




FREEDOM study — extension:

FREEDOM i EXTENSION
2
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FREEDOM

Denosumab  Placebo

Variable (N=3%02)  (N=3906)
Age
Mean —yr 723552 723152
Group—no. (%)
<707 1030 (264) 1028 (263)
70-74yr 1637 (420) 1642 (42.0)
=75yr 1235617) 1236 (316)
Body.mass indext 260241 260442
Region — no. (%)%
Western Europe 1761 (448) 1773 (45.1)
Eastern Europe 1374(349) 1355 (34.4)
Latin America 472(12.0) 462 (117)
North America 282(7.2) 207 (7.5)
Australia and New Zealand 44(11) 48(12)
Tscore
Lumbar spine -282:070 284069
Total hip -189:081 1911081
Femoral neck 2152072 2171071
Prevalent vertebral fracture — no. (%)
Yes 929 (23.8) 915 (23.4)
No 2864(73.4) 2854 (73)
Unreadable or missing data 109 (2.8) 137 35)

The Effect of Denosumab on Fracture Risks at
36 Months

Phase 3: The FREEDOM Trial

ARR = 1.5% Placebo
RRR =20% M Denosumab
9% P=0.01
8% 8,0%
7% 7.2%
< 6% 65%
£
g 5%
T 4%
H
3 3% ARR =0.5%
S RRR = 40%
212% 2,3% 04 B
1% 12%
0,7%
0%
New Vertebral Nonvertebral Hip

Primary Endpoint

ARR = absolute risk reduction; RRR = relative risk reduction
Cummings SR, et al. N Engl J Med. 2009;361:756-765.




The Relationship Between Gains in Total Hip BMD and Fracture
Incidence at Spine and Non-spine Sites Was Assessed
M Placebo M Denosumab
New Vertebral Fracture

N FREEDOM EXTENSION
Total Hip BMD . o 1%

FREEDOM  EXTENSION
7.5%

2 3 a5
‘Years of Treatment Exposure
Nonvertebral Fracture

FREEDOM EXTENSION
29%
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Years of Treatment Exposure

+P< 0,05 vs FREEDOM baseline. P<0.05 vs FREEDOM baseline and Extension baseline. *Annualized rate: (2-year rate)  2;
vertebrel fractures were nat nssessed ot year 4. Miler et al. ASBMR; Minneapolis, MN; October 14, 2012

14/4/15

Adverse Events Over 36/12

Adverse events, n (%)

Malignancy 125 (3.2) 144 (3.7)

Infection 133 (3.4) 159 (4.1)

Cardiovascular events 178 (4.6) 186 (4.8) 0.74
Stroke 54 (1.4) 56 (1.4) 0.89
Coronary heart disease 39 (1.0) 47 (1.2) 0.41
Peripheral vascular disease 30(0.8) 31 (0.8) 0.93
Atrial fibrillation 29 (0.7) 29 (0.7) 0.98

1(<0.1)
11 (0.3)

12(03) | 0.002
1(<0.1)

Cellulitis (includes erysipelas)
Concussion

QUE PASA EN MINORIAS ETNICAS?




DIRECT

Poblacién japonesa

>50 afos

1-4 fracturas vertebrales
Aleatorizacién

— Denosumab

— Placebo

— Alendronato 35 mg semanal

Nakamura T. J Clin Endocrinol Metab. 2014;99:2599
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A New or Worsening vertebral fracture

--- Placebo  (N=480, Double-blind)
——Denosumab (N=472, Double-blind)

Cumulative Incidence
of New or Worsening Vertebral Fracture (%)
o

0 6 12 18 24
Study Month

Denosumab: 3.6%
Placebo: 10.3%
Alendronato: 7.2%

Nakamura T. J Clin Endocrinol Metab. 2014;99:2599

A Lumbar Spine (L1-L4)

BMD Percent Change from Baseline

Study Month

+<0~+ Placebo (N=480, Double-biind) —@= Denosumab (N=472, Double-blind) --A- Alendronate (N=242, Open-iabel)

Nakamura T. J Clin Endocrinol Metab. 2014;99:2599




6
B Total Hip

BMD Percent Change from Baseline

Studv Month
~0-+ Placebo (N=480, Double-blind) —e=— Denosumab (N=472, Double-blind) --A~ Alendronate (N=242, Open-label)

Nakamura T. J Clin Endocrinol Metab. 2014;99:2599
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A Serum CTX-1

BTM Percent Change from Baseline

Study Month
=<0~ Placebo (N=480, Double-blind) —@= Denosumab (N=472, Double-blind) --A- Alendronate (N=242, Open-iabel)

Nakamura T. J Clin Endocrinol Metab. 2014;99:2599

DIRECT - 3 afos

* Todos los pacientes pasaron a denosumab
luego del primer afio

* Se siguié mateniendo el aumento de DMO

* Los pacientes que pasaron de placebo a
denosumab lograron aumentar DMO similar a
lo observado en el primer afio

Sugimoto T. Osteoporosis Int. 2015;26:765




PACIENTES CON INSUFICIENCIA
RENAL
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Cambios en DMO

Stage 4 CKD eGFR Stage 3 CKD eGFR Stage 2 CKD eGFR Stage 1 CKD/normal
15 to 29 mU/min 30 to 59 mL/min 60 to 89 mL/min eGFR > 90 mL/min
[Outcome (N=73) (N=2817) (N=4069) (N=842)
Lumbar spine BMD, % change 5.0 (—0.8-10.8) 89 (8.4-93)" 9.0 (8.6-9.4)" 8.1(7.2-89)"
[Femoral neck BMD, % change 59 (33-85)" 5.1 (47-55)" 52 (4.9-55)" 5.6 (4.9-6.3)"
[ Total-hip BMD, % change 59 (3.0-8.7)" 64 (6.1-6.7)" 64 (6.2-6.7)" 58(5.2-6.3)"
N=number of randomized subjects. A difference in BMD% change >0 in favor of denosumab.
P
Jamal SA. J Bone Min Res. 2011;26:1829
Reduccion de fracturas
Stage 4 CKD by CG Stage 3 CKD by CG Stage 2 CKD by CG Stage 1 CKD by CG
Fracture
type Placebo DMAb Odds ratio Placebo DMAb Odds ratio Placebo DMAb Odds ratio Placebo DMAb  Odds ratio
Vertebral 3/33 1/31 031 92/1309 38/1332 038 137/1952 34/1924 023 32/394 13/413 033
(0.02-5.08) (0.26-0.59) (0.15-0.34) (—0.16-0.66)
Nonvertebral ~ 2/37 1/36 051 106/1399 93/1418 088 157/2048 115/2021 069 28/418 29/424 0.89
(0.04-7.26) (0.66-1.16) (054 to 089) (0.51-152)
Stage 4 by MDRD Stage 3 by MDRD Stage 2 by MDRD Stage 1 by MDRD
Vertebral /9 0/5 25/477 16/538 053 180/2594 52/2539 027 59/611 18/619 025
(0.28-1.02) (0.20-0.38) (0.14-0.44)
Nonvertebral ~ 0/9 08 41/505  46/573 104 198/2737 150/2676 0.75 54/654 42/644 064
(0.67-1.60) (0.60-0.93) (0.42-0.98)
%p > 05 for treatment by subgroup interaction.
Jamal SA. J Bone Min Res. 2011;26:1829
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COMPARADO CON OTROS
AGENTES
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Effects of Treatment on Femoral Neck BMD Over 12 Months
Phase 3: The STAND Trial

20 _g Alendronate 70 mg QW (n = 241) .
-8~ Denosumab 60 mg Q6M (n = 246)
16 *

Percent Change From Baseline
(Least Squares Mean * 95% CI)

0 6 12
Study Month

= number of patients who have a baseline and 2 1 postbaseline evaluation.
<001,
‘Adapted from: Kendler DL, et al. J Bone Miner Res. 2010,25:72-81

A Lumbar Spine B 1/3 Distal Radius
" 5 4
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g 1 g
g s g
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= & M
4 2 *
2
G 2 1 2 5 I 1 2
month month
C Femoral Neck D Total Hip
s 3
* *
e -
& &
54 HE
3 $
* ®
2 2
o
H 12 T 2% «TPTD 0 S 2 T 2
month ~DMAB month
~Combo

Leder BZ. ) Clin Endocrinol Metab. 2014;99:1694
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PACIENTES CON POBRE
ADHERENCIA
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Denosumab vs ibandronato en

pacientes no adherentes a terapia

Not meeting inclusion
criteria: 817
Deciined to participate: 72

v
Allocated to ibandronate | | Allocated to denosumab
n=416 =417
Did not receive ibandronale Did not receive denosumabl|
=6 n=6
v

Recelved bandronate Received denosumab
=410 a1t
[T oiscontinued study: n=60 Discontinued study: n=19 | |
‘Consent withdrawn: 19 Consent wilhdrawn: &
Adverse event 13[4 [l Adverse event:4
Death: 1 Death: 0
Other: 27 Other: 6
v
Analyzed Analyzed
v
Imputed efficacy analysis | | Imputed eficacy analysis
n=416 a7

Observed efficacy analysis | | Observed efficacy analysis
=368 =309

Safely analysis Safely analysis
n=410 =411

Recknor C. Obst & Ginecol. 2013;121:1291

Denosumab vs ibandronato

Change from baseline (%)

59 *
n=398
[mibandronate m Denosumab]|
4
3 *
n=3%9 * n=372
Total hip j Femoral neck ) Lumbar spine

Recknor C. Obst & Ginecol. 2013;121:1291
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Denosumab vs ibandronato segun tiempo

de exposicion previa a bifosfonatos
° M wandronate W Denosumab

s
(B bandronste M Donosomat]
4
3 n-ise .
- it
p=
21 =
e net1s
\ 0220
o
Less than 12monins 48 monhs
4l izmons ormore ormors
B
i (@ banironate 8 Denosumab)
s +
=240 .
4
3
2
1
o -
Less han 12 morths 48 monne
] t2monns ormore
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Recknor C. Obst & Ginecol. 2013;121:1291

Efecto en CTx

0.6
| il D:
- 05
£
>
£ 04
Py
b=}
a
g 03
S
3
& 02 l
E
2 041
& —
* *
0.0 T T 1
0 1 Study month 6
Treatment  nat0 nat1 naté
months  month months
Ibandronate 119 123 123
Denosumab 142 138 141

Recknor C. Obst & Ginecol. 2013;121:1291

Eventos adversos

Event Ibandronate (n=410)* Denosumab (n=411)* P
Any adverse event 230 (56.1) 245 (59.6) 635
Hypocalcemia 1(02) 1(02) 963
Eczema 2(0.5) 70.7) 122
Fractures 1362 15 (3.6) 792
it 10 (2.4) 15 (3.6) 402

Serious adverse events 22 (5.4) 39 9.5) 046
Tnfections 6(15) 7(1.7) 903
Malignancies 6(1.5) 5(12) 712
Cardiac disorders 3(0.7) 7(1.7) 237
Gastrointestinal disorders® 102) 70.7) 043
Respiratory disorders® 0.(0) 5(1.2) .030
Deaths 1(02) 0.0) 299

Recknor C. Obst & Ginecol. 2013;121:1291
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Denosumab vs risedronato post

Discontinued Study
33(7.6%)

alendronato

Screened
N=1431

870(100%)

Risedronate
435(100%)
Discontinued Study’
13(3.0%)

Completed Study
824(94.7%)

Risedronate
402 (92.4%)

Roux C. Bone. 2014;58:48
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Denosumab vs risedronato

4.0% -

3.0% -

2.0%

1.0% -

0.0%

[J Risedronate [l Denosumab

1.6%

BMD Percentage Change From Baseline

-1.0% -

14%"
T i
Total Hip Femoral Neck Lumbar Spine

Roux C. Bone. 2014;58:48

Denosumab vs risedronato: CTx

~o- Risedronate —@— Denosumab
20%)
£ o% T
S
3 J
& -20%-
g
5 §
£
O _a0%+
~60%{
- -80%]
o]
% T T T v T )
o]
5 0 1 2 3 4 5 6
Study Month
Risedronate n= 69 68 67
Denosumab n= 86 84 86

Roux C. Bone. 2014;58:48

14



Denosumab vs risedronato segun CTx

—o— Risedronate —s— Denosumab

Total Hip Femoral Neck Lumbar Spine
6 6

Change From
~
—e—ix
L 2l
~
—.—t %
[-_.
»
——
—O—t

T T T -2 T T T -2 T T T
<0.23 20.23-<0.37 20.37 <0.23 20.23-<0.37 20.37 <0.23 20.23-<0.37 20.37

[=]

E Baseline sCTX-1 Baseline sCTX-1 Baseline sCTX-1
Risedronaten = 142 146 130 142 146 130 142 146 130
Denosumabn= 135 134 149 135 134 149 135 134 149

Roux C. Bone. 2014;58:48
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Switch v satisfaccidon

A Effectiveness Domain B Side Effects Domain
~-Denosumab - Oral BPs ~~Denosumab -=-Oral BPs
3, 3,
§ H
&g &5 2
B2 . 2 5
82 . gg 20
Se s H G915
c£ H 1 5
HE i §3 0
d 51 a5
- I B S R
Bassine  Gmorihs  1Zmontis
Dencsumab n= 817 760 762 Denosumab n= 830 801 790
OralBPsn= 806 739 699 OralBPsn= 815 782 732
C Convenience Domain D Global Satisfaction Domain
~Denosumab —s- Oral BPs <~Denosumab =-Oral BPs
35 s
o B =]
3 S
83 2 83
H P g m
Sgs Sg s
§% 10 §3 0
A za s
S ol N —
Baseline | 6months | 12months Bassine | Gmorihs 12 months
Denosumab n= 832 7% 784 =
OralBPsn= 815 784 734 fosstiail s s

6 783 731
Palacios S. J Clin Endocriniol Metab. 2015;100:E487

Preferencia

3400
OWeekiy Tablet
W6-Month Injection
BNo Preference
80
*
a *
2 60
s
9
s
£
8 40
5
a
20

Patients Randomized Patients Randomized
to Denosumab to Alendronate

Kendler DL. Osteoporos Int. 2010;21:837
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Satisfaccion
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Kendler

100
OWeekly Tablet
m6-Month Injection
EINo Difference
80
@
E * *
2 60
©
o
s
'
8 40
s
o
20
o
Patients Randomized Patients Randomized
to Denosumab to Alendronate
Kendler DL. Osteoporos Int. 2010;21:837
Overall Satisfaction Lifestyle Convenience  Choiceif Taken  Choice for
Satisfaction With Mode Fit Long Term Continuation
80
2
5 60
=
o
5
z
8 40
]
&
20
: ° g fa 2 3 2 2 2 2
g osf (fsE oslgE cEosp ff o s of
3 53 g &5 g2 Es £ 2 § 58
e & 1 2 5 § 5 § 8 5
28 2% 28 a<z 28 22 z::% 8 !HE 2 28 2
§c 55 5= 55 §e 55 o §: £ §E fe £5
& & g & g & & & & & 4 &
DOWeekly Tablet m6-Month Injection  BNo Differen

ce
DL. Osteoporos Int. 2010;21:837

Denosumab vs risedronato

Summary of subject incidence of adverse events.

Event, n (%)

Risedronate  Denosumab
(N=420) (N=429)

Adverse events regardless of relationship to treatment
All

Serious

Fatal

Leading to IP discontinuation
Selected serious adverse events

Infections

Pancreatitis

Cellulitis

Selected adverse events of interest

Eczema
Fracture
Hypersensitivity
Malignancy

293(683) 269 (62.7)

35(82)  33(77)
1002) 0
19(44)  10(23)

5(12)  5(12)
1002)  1(02)
102) 0

5(12)  4(09)
17(40)  23(54)
15(35)  8(19)
8(19)  6(14)

N
IP = investigational product.

all subjects who received > 1 dose of IP; n = number of subjects reporting >1 event.

Roux C. Bone. 2014;58:48
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SWITCH A DENOSUMAB EN PTES
CON GIO
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Disefno del estudio

* Pacientes previamente con bifosfonatos
¢ Uso crénico de GC por al menos 3 meses
* Pacientes con patologia reumatica

* Preseleccionado con aumento de menos de
2% de BMD bajo tratamiento con bifosfonatos

Mok CC. Bone. 2015;75:222-8

Cambio en BMD en columna
(a)

. p=0.01

25 —e—Denosumab

—&—Bisphosphonate

baseline 6m 12m

Mok CC. Bone. 2015;75:222-8
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Cambio en BMD en cadera
(b)

4

p=0.98

2 ——Denosumab

—#— Bisphosphonate

haseline bm 12m

Mok CC. Bone. 2015;75:222-8
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Cambio en BMD en cuello femoral
(c)
4

35
3
25
2
15 p=0.22 —e— Denosumab
1 —— Bisphosphonate
0.5
)
05 | baseline 6m 17m
1
15

Mok CC. Bone. 2015;75:222-8

EFICACIA COMPARATIVA
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Fracturas no vertebrales

Denosumab Control Risk Ratio Risk Ratio

Bone 2008 2 164 7 165 20%  029(006,136]

Brown 2009 6 593 6 586 17%  099(0.32,305]

Cummings 2009 238 3302 293 3906 846%  0.81(069,096]

Ellis 2008 8 129 8 120 24%  093(0.36,2.40) S
Kendier 2010 8 253 4 249 12% 197 [0.60,6.45) I
Recknor 2013 13 41 11410 32%  1.18(053,260] [
Roux 2014 23 429 17 429 49%  1.35(073,250) T

Total (95% CI) 5881 5865 100.0% 086 [0.74,1.00) L

Total events 208

Heterogeneity: Chi° = 7.01, of = 6 (P = 0.32); I = 14%

g 4 02 05 2 5 1
fLéstionovst efiect 2557 (2 LK) Favours [Denosumab) - Favours [control]

Zhou Z. Int J Clin Pract. 201
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Eficacia comparativa

Variable Outcome Strength of Evidence Magnitude of Effect
Efficacy/Effectiveness
Dy
Vertebral strong. Number needed to treat, 60-89 to prevent|
bandronate Fractures in women with osteoporosis 1 fracture over 1-3 y of treatment
Risedronate
Zoledronic acidx
Denosumal
Teriparatide
Raloxifene
Alendronate Nonvertebral Fracture in women with osteoporosis strong Number needed to treat, 50-60 o prevent|
Risedronate. 1 fracture over 1-3 y of treatment
Zoledronic acid
Denosumal
Teriparatide
Zoledronic acid Vertebral Moderate RR, 033

Fractures In men with osteoporosis Number needed o treat, 30 (imited to
1 study in men of 24 mo duration)

Crandall C. Annals Inter Med. 2014. Online Sep 9.

EFECTOS ADVERSOS
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Eventos adversos

Denosumab  Control Risk Ratio Risk Ratio
Bone 2008 15 164 157 165 29%  1.00(095,105] 6B
480 593 482 586 89%  098(0.93,1.04] Z

Cummings 2009 3605 3886 3607 3876 663% 100098, 101] L
Ens 2008 17129 108 120 21%  101(083,109) i (
Kendier 2010 197 253 196 249 36%  099(0.90,1.08) T
Kumagai 2011 21 30 6 10 02%  117(067,204] N
Lewiocki 2007 289 314 43 46 14%  098(091,107) -T

jocki 2007 289 314 43 46 14%  098(091,107) -
Nakamura 2012 47 54 49 54 0%  096(084,1.10] =T
Recknor 2013 205 a1 230 410 42%  106(0951.19] o
Rowx 2014 269 429 263 420 S54%  082(083,101) =a
Seeman 2010 7 83 77 81 14%  096(089,105] i
Seeman 2010 7 83 78 83 14%  097(089,108) =
Total (95% CI) 6743 6155 1000%  099(0.98, 1.01)
otal ovents 5867 5369
Heterogenely: Ch = 5.85, df = 12 (P = 0.92); = 0%

o 2 05 07 15 2
Took for overall eflect: Z =1.08 (P = 0.26) Favours [Denosumab] - Favours [control]

Zhou Z. Int ) Clin Pract. 201:
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Eventos adversos serios

Denosumab _ Control Risk Ratio Ri

Bone 2008 18 164 9 165 08%  201(093,4.39

Brown 2009 34 593 37 586 33%  091(056.143) T

Cummings 2009 1004 3902 972 3906 857%  1.03[096.1.12]

Enis 2008 19120 11 120 10%  161(080,323 i

Kendler 2010 15 253 16 240 14%  092(047.183 _—

Lewiecki 2007 2 3 6 46 09%  103[046,228) -1

Lowiecki 2007 2 3u 4 46 06%  154[056.409] [ —

Nakamura 2012 4 s 4 54 04%  100(026,379) S
2013 39 a2 410 19% 1770107299 —

Roux 2014 33 429 35 429 31%  094[060,149) I

Seeman 2010 2 8 5 83 04% 04000082000 — | —

Seoman 2010 2 & 5 81 04% 0390008195 ——

Total (95% CI) o729 6175 100.0%  1.05(0.98,1.13]

Total events 1254

Heterogeneity: Chi* = 12.59, df = 11 (

Test for overall effect: Z = 1.35 (P

0102 05 1 2 5 10
Favours [Denosumab) - Favours [control]

Zhou Z. Int ) Clin Pract. 201:

Cancer

Denosumab _ Control Risk Ratio K Ratio
Bone 2008 4 e 1168 6 402(045,3562)

Brown 2009 21 583 15 586 73%  1.38(072,266) =

Cummings 2009 187 3806 166 3076 802%  1.12(092,138] a

E1is 2008 4 129 4 120 20%  083[024,364) -1

Kendier 2010 9 253 9 200 44%  098(0.40,244) 1

Lewiocki 2007 1034 1 46 08% 146(019,11.18) S
Lowiocki 2007 10 34 2 46 1% 073(047,324) —1—

Nekamura 2012 1 s 0 s4 02% 300[0127208) S G
Recknor 2013 5 a1 6 410 20%  083(026.270) .

Total (95% C1) 6118 5552 100.0%  1.14[095,1.37) ’

Total evens 251

Heterogenaity: Chi = 286, df = 8 (P = 0.04)

002

P —
o1 1 10 50
R e 2 O Favours [Denosumab) - Favours fcontrol]

Zhou Z. Int J Clin Pract. 2014;7:2113
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Rowx 2014

Total (95% C1)
events.

Muerte

Control
1586 10%

90 3878 925%

1120 1%

1 0 249 05%
1 0 46 09%
1 o 46 o9%
0 1410 15%
0 49 1420 15%
6329 5762 1000%

75
Heter: Ch=148,df =7 (P =098} = 0%
Test for overall effect: 2 = 1.71 (P = 0.09)

Risk

099(0.06, 15.76]
0.78 [0.57. 1.06)
093(0.06, 14.71]
295[012.72.14]
045002, 1083
045[002, 10.83]
0.33[0.01, 8.14)
033[0.01.8.16)

0.77 (057, 1.04)

“—
002 o1 )
Favours [Denosumab]  Favours [control]

I

*

Zhou Z. Int J Clin Pract. 2014;7:2113
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1 (events/total events) Heterogeneity Effect estimate
Outcomes Study  Denosumab BP B(%)  Pvale  OR 95% CI P-value
SRE (35,37) 496/1238 602/1063 0 0.79 061 051072 0.00
Adverse events
Nausea (35.37) 403/1231  394/1056 0 086 0588 0.74-105 0.16
Fatigue (35.37) 335/12 331/1061 0 075 089 0.74-108 024
Arthralgia (35.37) 2741231 304/1056 83 001 053 020-139 019
Back pain (35.37) 2711231 268/1056 13 028 090 074-109 029
Pyrexia (35.37) 188/1231  256/1056 33 022 0.60 049075 000
Bone pain (35.37) 2021231 246/1013 0 072 072 058-089 000
Vomiting (35.37) 248/1231  246/1056 0 091 086 070-105 014
Anemia (35.37) 2051231 234/1056 57 013 110 039313 0386
Diarthea (35.37) 266/1231  214/1056 0 082 113 092-139 023
Dyspnea (35.37) 2341231 195/1056 65 0.09 087 035213 076
Painin extremity (35, 37) 1231 23011056 2 0.19 087 070-107 017
Headache (35,37) 5/1231 0 053 088 0.71-1.09 023
Constipation (35,37) 2021231 2 0 079 082 0.66-1.01 007
Edema (35.37) 36/1231 46/1056 0 073 052 032-083 0.00
Asthenia (37 342211 1243 - 050 023-106 007
Cough (7 18211 M3 - 048 0.19-123 013
Renal failure &1} 21020 25/1013 - 008 002-033 000
ONJ £ 2011020 14/1013 - - 143 072,284 031
Wang X. Oncology Letters. 2014;7:1997
Infecciones
A Denosumab Control Risk Ratio

Kendler 2010
Lewiecki 2007
Lewiecki 2007
Nakamura 2012
Recknor 2013
Roux 2014

Total (95% C)
Total events

Heterogeneity: Ch? = 6.17, df =9 (P =0,
Test for overalleffect: Z = 1.99 (P = 0.0

204

1
593 6 586
3886 133 3876
129 1120
253 3 249
314 0o 4
314 o 46
54 154
411 6 410
429 5 429
6547 5981
156
72 0= 0%
)

32%

100.0%

Risk Ratio

8.05[1.02, 63.63)
1.48(053,4.14)
1.19 [0.95, 1.49)

2.790.29, 26.46)
0.3 (0.03, 3.13)
1.94[0.11,3387)
1.94(0.11,33.87)
0.33(0.01,8.01)
1.16(039,3.43)
1.000.29, 3.43]

]
]
4

123[1.00,1.52)

Zhou Z. Int J Clin Pract. 2014;7:2113
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Adverse event
rug
Bisphosphonates
Denosumab
Teriparatide
Raloxifene.
Teriparatide.
Terlparatide.
Zoledronic acid

Zoledronic acid

Denosumab

Seguridad

Mild upper gastrointestinal symptoms

Hot flashes, thromboembolic events.

Headache
Hypercalcemia
Hypocalcemia
Influenza-like symptoms

Infection

Bisphosphonates

Atyplcal fractur
Osteonecrosis of the jaw

strong

strong
strong
strong
strong
strong
Moderate

Low
Low

OR 1633
72-956 events per 1000 persons

16
24-35 events per 1000 persons
OR,15

511-679 events per 1000 persons
537-820 events per 1000 persons
oR7

5-118 events per 1000 persons
OR, 64

728-896 events per 1000 persons
RR, 1

Number needed to harm, 118
2-100 per 100 000 women
0.03%-4.30%

Crandall C. Annals Inter Med. 2014. Online Sep 9.

14/4/15

RANKy sistema inmune

* Desarrollo de ganglios linfaticos

« Diferenciacidn linfocitaria

* Sobrevida de células dendriticas

* Activacion de linfocitos T

¢ Induccidn de tolerancia inmunoldgica

Cheng ML. Front Oncol. 2014;3:1

Differentiation,
—

Bone Resorption

RANKL ~ RANK
c
T
Osteoblast L Osteoclast
Precursor RANKL
RANKL I RANKL
! RANK
—41 - —4)- >
orG | Denosumab |:(\
TRAFS| (c-Stc | —>PKB / AKT
! _— _/
! N L pas, NK, ERKs
1 NFKB
RANKL ~ RANK g—
Sunvival,
:<TCR *® > Actvation
—a
cp4oL

TCell

Cheng ML. Front Oncol. 2014;3:1
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Sistema inmune

* Activacion de NFKB induce expresién de multiples

citoquinas activadoras, incluyendo IL-1, IL-6,
IL-12, IL-15

* Ratas deficientes en OPG mostraron 2-5x mas
capacidad en estimular proliferacién de células T
— Rol de OPG como freno del sistema inmune

¢ Pacientes con osteopetrosis por TNFSF11 no
mostraron alteraciones inmunes ni linfocitarias

Cheng ML. Front Oncol. 2014;3:1
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DENOSUMARB EN LAS GUIAS

Sociedad Espanola de Menopausia

- Dmab is a highly effective and safe treatment for patients with
PMOP and a high fracture risk. It significantly reduces the risk of
vertebral, non-vertebral, and hip fractures (Grade 2A).

- Dmab can be used as a first-line therapy in older women or
women at risk of hip fractures. Specifically, we suggest the use of
Dmab to improve compliance in women with PMOP and multi-
ple risk factors, those with a history of fractures or renal failure,
and those who cannot tolerate other treatments or for whom
other treatments have failed. Different studies have concluded
that Dmab may be a cost-effective alternative.

- The optimal duration of treatment with Dmab remains unde-
fined. Accordingly, we recommend periodic reassessment on an
individual basis. Changing to alternatives may be influenced by
variables like the duration of treatment, age and characteristics
of the patient.

- Dmab may offer advantages in patients with breast cancer with
osteopaenia due to treatment with aromatase inhibitors.

Cano A. Maturitas. 2014;79:117
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Guias NICE para uso de denosumab

* Hay buena calidad de evidencia cientifica para
apoyar la efectividad del denosumab

* Puede mejorar adherencia en mujeres que tienen
problemas para seguir las instrucciones de toma
de bifosfonatos

* Es una buena opcién para prevencion primaria o
secundaria de fracturas en caso de :
— No puede seguir las instrucciones para toma de

bifosfonatos

— Presenta intolerancia o contraindicacidn para uso de
bifosfonatos

14/4/15

Conclusiones

* Adherencia al tratamiento es un aspecto clave

* Denosumab bloquea la via del RANKL y es
efectivo y seguro para prevencidn de fracturas

* Puede utilizarse en insuficiencia renal

* Farmaco bien tolerado con pocos efectos
adversos

* En pacientes que previamente usan
bifosfonatos y son no adherentes, el cambio a
denosumab produce aumento en DMO

Preguntas...
chenku2409@gmail.Com
EndoDrChen.Com
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