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TERAPIAS SECUENCIALES Y TERAPIAS COMBINADAS DE LA

OSTEOPOROSIS
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® Farmacoterapia Osteoporosis 2023
® Estrategias Tratamiento Osteoporosis Pacientes Riesgo Fractura Muy Alto

® Terapias Combinadas y Terapias Secuenciales de la Osteoporosis



TRATAMIENTO OSTEOPOROSIS 2023

" Osteoporosis es una afeccion crénica que requiere manejo prolongado

" Beneficios esqueléticos terapias osteoporosis | con discontinuacidn
tratamiento = es importante desarrollar una estrategia para tfratamiento
prolongado

" Farmacos actuales terapia osteoporosis: diferentes mecanismos de
accion, diferente potencia o efectividad, diferentes contraindicaciones

" Secuencia administracion farmacoterapia osteoporosis puede tener
importantes ramificaciones clinicas



TERAPIAS OSTEOPOROSIS APROBADAS 2022 FDA

Clase Forma/Dosis Aprobacién FDA
Alendronato Bifosfonato oral semanal Mujer y Hombre
Ibandronato Bifosfonato oral mensual Mujer
Risedronato (#) Bifosfonato oral semanal Mujer y Hombre
Ac. Zoledronico Bifosfonato IV anual (o ¢/2 afios) Mujer y Hombre
Raloxifeno SERM oral diario Mujer
Abaloparatide (#)Andlogo HPT inyeccion sc diaria 2 anos Mujer
Teriparatide Andlogo HPT inyeccidn sc diaria 2 anos Mujer y Hombre
Denosumab inhibidor RANKL inyeccién sc ¢/ 6 meses Mujer y Hombre
Romosozumab (#)inhibidor Esclerostina inyeccién sc mensual 12 meses Mujer

(*) modif. S. Khandelwal, N. Lane Endocrinol Metab Clin NA 2022 (#) no disponible en Chile



Very High Risk Patients (AACE Criteria)

Recent fracture or history of multiple fractures

Fractures on approved osteoporosis medications or on medications
known to cause skeletal harm

Very low T-scores (< —3.0)
High falling risk or history of injurious falls
Very high fracture probability (FRAX >30% MOF, >4.5% hip fx)

Many of these patients are also at high imminent risk

over the next 2 years

Camacho PM et al. Endocrine Practice 2020. AACE/ACE Guidelines 2020 Update.

F. Cosman, Conferencia Congreso ACR 2022



Treatment for Very High Risk Patients

Treatment goals for very high risk women, especially at high
imminent risk:

— Reduce fracture risk rapidly and potently
— Increase BMD rapidly and potently

How do anabolic agents (teriparatide, abaloparatide and

romosozumab) compare with antiresorptive agents toward these
goals?

— Speed of antifracture effect

— Magnitude of antifracture effect
— BMD Gain

Cosman F. Endo Practice 2020; 26:777-786

F. Cosman, Conferencia Congreso ACR 2022



BONE REMODELLING STAGES

The resting bone surface
is covered with lining cells.

RESTING PHASE

Pre-osteoclast

Osteoblast

b e

Bone-lining cell

BJ British Journal
of Pharmacology

The lining cells are activated
by factors such as
microfracture or hormones
and trigger formation of large
cells called osteoclasts.

ACTIVATION

Osteoclast
precursor

Cathepsin K

Leading international journal for general pharmacology research

Osteoclasts stick to and
digest the bone, leaving
cavities and releasing
calcium into the
bloodstream.

RESORPTION

Denosumab
inhibits osteoclasts formation,
function, and survival by
blocking RANKL, which is
needed for differentiation
of osteoclast precursors
to mature osteoclasts.
Decrease bone
resorption.

Bisphosphonates
bind to bone minerals and
are taken up by osteoclasts,
causing them to undergo
apoptosis or have reduced
resorptive capacity.
Decrease bone
resorption.

Osteoclast
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Debris produced during
resorption is removed and
osteoblasts appear on the

bone surface, depositing

the cement line

REVERSAL

[

Parathyroid Hormone
(PTH) analogues
and parathyroid
hormone-related protein
(PTHrP) analogues
increase the number and
activity of osteoblasts.
Increase bone
formation.

Phosphate

Osteoblasts lay down new
layers of protein matrix
that fill up the cavity.

FORMATION

Anti-sclerostin
antibodies
bind to and inhibit the
action of sclerostin, an
osteocyte-derived protein that
normally inhibits osteoblast
differentiation, proliferation,
and cativity. Increase bone
formation and decrease
bone resorption.

-

-

Selective
estrogen receptor
modulators (SERMs)
and hormone
replacement therapy
interfere with various
osteoblast-derived factors
that stimulate osteoclasts.
Decrease bone
resorption.

lerostin

(*) BL Langdahl, British J Pharmacol 2020

Calcium and phosphate
are embedded within the
bone matrix.

MINERALISATION

Bone-lining cell

Osteocyte ___

Return to the resting
phase completes
the cycle.

RESTING STATE

unmineralised

mineralised




ELECCION TERAPIA OSTEOPOROSIS DE ACUERDO AL NIVEL DE RIESGO

AACE & IOF sugieren categorizacion pacientes segun Riesgo de
Fractura: Bajo, Alto, o Muy Alto



AACESACE 2020 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM
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Camacho PM et al. AACE Clinical Practice Guidelines for the Diagnosis & Treatment of Postmenopausal Osteoporosis-2020 Update.
Endocr Pract 2020; 26 (Suppl.1):1-46
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Optimize calcium and
vitamiin D status
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Reassurance, lifestyle
advice. Consider WMIHT
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Optimize calciurm and
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Risk appropriate
exercise and falls
prevention

Algoritmo IOF Manejo Pacientes Riesgo bajo, alto, o muy alto de Fracturas Osteoporéticas

> _ 4

WVery high risk

Optimize calcium and
wvitamiin D status

l

|

Consider oral
bisphosphonate or
other imhibitor of
bone resorption™>

MHT, menopausal hormone thherapy:

SERM, selective estrogen receptor modulator;
LOEP, loOcal osteo-enhancement procedure

**F See Appendix, table A2

Risk appropriate
exercise and falls
pPprevention

Consider anabolic
agent followed by
inhibitor of bone

resorption™®*. Consider
LOEP

Kanis JA et al. Algorithm for the management of patients at low, high & very high risk of osteoporotic fractures. Osteoporos Int 2020; 31:1-12




Choice of Treatment According to Level of Risk

Osteocoanabolic therapies are recommended
for patients at very high fracture risk

Very high risk

Very high risk

abaloparatide, romosozumab, teriparatide
alternatives: denosumab, zoledronate

y | Camacho PM et al. AACE Clinical Practice Guidelines for the Diagnosis and Treatment of
Postmenopausal Osteoporosis - 2020 Update. Endocr Pract 2020:26(Suppl 1):1-46

2. Kanis JA et al. Algorithm for the management of patients at low, high and very high risk of
osteoporotic fractures. Osteoporos Int 2020;31:1-12

M. McClung, IOF Bone Cast 2022



Benefits of Anabolic Medication First

Anabolic agents reduce fracture risk faster and to a greater extent
compared to antiresorptive treatment in head to head trials.

Recent findings from FNIH/SABRE project suggest that the

magnitude of BMD gain with osteoporosis treatment is associated
with antifracture efficacy

—BMD gains are larger when starting with anabolic vs antiresorptive
agents

—BMD gains are larger with anabolic/antiresorptive sequences

compared to antiresorptive/anabolic sequences

1. Cosman F. Endo Practice 2020; 26:777-786
2. Bouxsein M, et al. IBMR 2019; 34:632—-642
3.Black DM, et al. Lancet Diab Endo 220; 8:672-682.

F. Cosman, Conferencia Congreso ACR 2022



ESTRATEGIAS TERAPIA OSTEOPOROSIS PACIENTES RIESGO FRACTURA MUY ALTO
* Monoterapia con Antiresortivos puede ser insuficiente para \J
riesgo a niveles aceptables en estos pacientes

* Podria considerarse terapia mas agresiva medicamentos anti fractura:
-Terapia Combinada

-Terapia Secuencial



TERAPIAS COMBINADAS DE LA OSTEOPOROSIS

® Coadministracién agente Anabdlico + agente Antiresortivo puede ser

apropiada en pacientes riesgo muy alto de fractura

® Aunque terapia combinada puede beneficiar algunas MPM, para muchas
pacientes (y particularmente tto-naive) la mejor opcidn seria iniciar terapia

anabdlica sin terapia antireabsortiva concomitante

® Se han evaluado en estudios con DMO como endpoint (no de Fractura como

end poin’r) (Lou S, Lv H, Li Z, Tang P (2018) Combination therapy of anabolic agents & bisphosphonates on BMD
in patients with osteoporosis: a meta-andlisis of RCTs. BMJ Open 8:e015187



Combination therapy of Anabolic Agents & Bisphosphonates on BMD in patients with osteoporosis

Meta-Analisis of RCTs
Forest plot for the BMD variation of the 6 to 12 months duration. IV, inverse variance

combination therapy monotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI v, Random, 95% ClI
1.1.1 Lumbar spine
Black 2003 6.1 4.43 59 6.3 712 118 250% -0.03 [-0.34, 0.28)] =
Cosman 2009 4.5 4 45 2 4 45 20.4% 0.62 [0.20, 1.04)]
Cosman 2011 7.5 4.4 122 7 46 131 278% 0.11 [-0.14, 0.386)
Muschitz 2013 5 6.3 39 28 93 37 19.3% 0.28 [-(0.18,0.73)]
Yalker 2013 2.82 4.7 10 7.21 4.5 g 7.6% -0.91 [-1.87, 0.05)
Subtotal (95% CI) 275 341 100.0% 0.13 [-0.17, 0.43]
Heterogeneity: Tau®= 0.07; Chi*=11.11, df= 4 (P = 0.03); F=64%
Test for overall effect: £= 0.87 (P = 0.39)

1.1.2 Total hip

Black 2003 1.9 3.3 : 4.5 26.7% 0.38 [0.07, 0.70]
Cosman 2009 1.4 3.4 ; 3.4 14.7% 0.64 [0.22,1.07]
Cosman 2011 2.3 3.3 ; 3.4 42.7% 0.36 [0.11, 0.61]
Walker 2013 219 3.1 ; 3 3.2% 0.22 [-0.69,1.12]
Muschitz 2013 4 5.3 : 5.1 12.7% 0.49 [0.04, 0.95]
Subtotal (95% CI) 100.0% 0.42 [0.26, 0.58]
Heterogeneity: Tau®= 0.00; Chi*=1.64, df=4 (P = 0.80); F= 0%

Test for overall effect: Z= 5.05 (P = 0.00001)

1.1.3 Femoral neck

Black 2003 1.7 : 59 0.8 5.3 0.18 [-0.13, 0.50]
Cosman 2009 0.7 52 0.1 7] 0.10 [-0.29, 0.49)]
Cosman 2011 2.2 123 0.1 4.9 0.42[0.17, 0.67)
Walker 2013 8.45 : 10 3.89 5.1 0.80[-0.14,1.75)
Muschitz 2013 4.6 39 2.4 6.9 0.27 [-0.18, 0.72)
Subtotal (95% CI) 283 : 0.30 [0.14, 0.46]
Heterogeneity: Tau®= 0.00; Chi*= 3.58, df=4 (P=0.47), F= 0%

Test for overall effect: Z= 3.63 (P = 0.0003)

Shenghan Lou et al. BMJ Open 2018;8:e015187

©2018 by British Medical Journal Publishing Group




TERAPIAS SECUENCIALES DE LA OSTEOPOROSIS

- Agente Anti-Resortivo seguido por Agente Anti-Resortivo
- Agente Anti-Resortivo seguido por Terapia Anabdlica

- Terapia Anabdlica seguida por Terapia Anti-Resortivo



TERAPIAS SECUENCIALES DE LA OSTEOPOROSIS

® Agente Anti-Resortivo seguido por Agente Anti-Resortivo:

- RCT 650 MPM Osteoporosis-DXA previamente tratadas con ALN promedio
6,3 ainos y randomizados a DEN o ZOL por 12 meses: TDMO-CL/quera N
IMRO fueron mayores en tto-DEN (Miller PD, et al. JCEM 2016:3163-70)



TERAPIAS SECUENCIALES DE LA OSTEOPOROSIS

® Agente Anti-Resortivo seguido por Terapia Anabdlica:

Cuando se considera Terapia Antiresortiva vs. Terapia Anabélica, la secuencia
utilizada puede tener efectos en el aumento DMO: aunque en general es
preferible la terapia anabdlica antes que la terapia antiresortiva, en la
practica clinica no siempre es posible debido a las compaiias de seguro

frecuentemente requieren falla previa tratamiento antiresortivo



TERAPIAS SECUENCIALES DE LA OSTEOPOROSIS

® Agente Anti-Resortivo seguido por Terapia Anabdlica:

- VERO Trial: MPM-Osteoporosis randomizadas a tto. 24 meses TER diario + placebo o
placebo + Risedronato (RIS). Solo 60% grupo tto TER y grupo tto RIS habian recibido

previamente tto BIF ¥ 3,7 aios. Tto. TER se asocio con significativa ! riesgo de nuevas fracturas
vertebrales (56%) y fracturas clinicas (34%) (Kendler DL, et al. Lancet 2018; 391: 230-40

VERO: Teriparatide vs Risedronate
l]"'.l Severe Dstempﬂrosls

Patients with New Vertebral Fracturas (%)

=k Al Tl ik eaint. & S0a-Spars Bl do e @y B p-LrI!
ERA = & -'_Bu'\-iﬁ. & Fich otess AR = Raaive Fnbk Aesturse O = conldason rlersal FRT = rorabsis rociond b brosal
Trial Sgera s Lilky Kendber DL et al. Lamces. 390:3 30, 18




TERAPIAS SECUENCIALES DE LA OSTEOPOROSIS

® Terapia Anabolica seguida por Terapia Anti-Resortivo:

- ARCH Study: 4100 MPM con riesgo fractura alto se randomizaron a tto ROM
vs. ALN por 1 ano, seguido por ALN por 1 ano adicional en ambos grupos: tto
ALN mantuvo TDMO mediado por ROM vy la \Lriesgo fractura vertebral
(Saag KG, et al. NEJM 2017;377:1417-27. Cosman F, et al. JBMR 2020

FPrimary Endpown

i ; : Incidence of New Vertebral Fract
BMD Gain with Romosozumab is More than F,fr'ojgfle”‘;mﬁ‘;“ ertebral Fracture

Double the Gain with Alendronate (ARCH)
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TERAPIAS SECUENCIALES DE LA OSTEOPOROSIS

® DMO vy fracturas son influidos significativamente por el orden de administracion
agentes antifracturas: administracion agente anabdlico luego de terapia antiresortiva

tiene menos impacto DMO que si anabdlico se administra primero

® Cuando se considera terapia secuencial se recomienda iniciar con terapia anabélica

y luego agente antiresortivo

®* Multiples variables afectan los resultados, ej.: agente prescrito, caracteristicas

paciente, duracién tratamiento

® Se necesita mas investigacién para determinar el mejor orden y los fdrmacos mas
apropiados para terapia combinacién y terapia secuencial en pacientes

individuales.
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(*) modif. A. Qaseem, L. Hicks, et als. Pharmacologic Treatment of Primary Osteoporosis or Low Bone Mass to prevent Fractures in Adults: A
Living Clinical Guideline from the ACP. Ann Intern Med. Feb/2023:224-238




MEDICAMENTOS APROBADOS EN USA TRATAMIENTO OSTEOPOROSIS 2022*

Nombre Gasto Anual promedio (U$)/Beneficiario Medicare 2019
Drogas Antiresortivas:

Alendronato oral semanal 793 -1.306 #, 39 ##

Risedronato oral semanal 2.036 - 2.732 #, 604 ##

Ibandronato oral mensual 1.379 #, 220 ##

Zoledronato iv anual 855 #, 316-987 ##

Denosumab sc semestral 1.913-12.241 #

Drogas Anabdlicas:

Abaloparatide sc diario 9.873 #
Teriparatide sc diario 22.156 #
Romosozumab sc mensual 5.574 #

SERM:

Raloxifeno oral diario 1.730 #, 593 ##

*modif. A. Qaseem, L. Hicks, et als. Pharmacologic Treatment of Primary Osteoporosis or Low Bone Mass to prevent Fractures in Adults:
A Living Clinical Guideline from the ACP. Ann Intern Med. Feb/2023:224-238

#= brand name ##= genérico



RESUMEN

® En mujeres postmenopdusicas sin contraindicaciones los bifosfonatos son

piedra angular de la terapia en muchos pacientes

® En pacientes con riesgo alto de fractura la terapia anabdlica esquelética

frecuentemente es la mejor opcién para limitar riesgo de fracturas futuras

® Terapia combinada de osteoporosis es prometedora pero su financiamiento

es un gran desafio



GRACIAS
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