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Pharmacological treatment of
osteoporosis

Treatment

Estrogen replacement therapy

Selective estrogen receptor modulators
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Denosumab
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Abaloparatide

Action

Inhibit bone turnover

Maintain or increase bone mass

Reduce fracture risk

Stimulates bone turnover

Maintain or increase bone mass

Reduce fracture risk




Denosumab, a RANK Ligand Inhibitor, Inhibits Osteoclast Formation,

Function, and Survival
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Phase 3 randomised FREEDOM trial
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Mon-vertebral fractures Mon-vertebral fractures
FREEDOM Extension FREEDOM Extension

22-24% of patients with vertebral
fracture at baseline

 Hip fractures
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New vertebral fractures (oumulative) Mon-vertebral fractures [comulative)

Bone HG et al, Lancet Diab Endocrinol 2017




Vertebral Fracture Pharmacological Management of Osteoporosis in
Postmenopausal Women: An Endocrine Society*

Clinical Practice Guideline

Calcium and vitamin D
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Hormone therapy
Bazedoxifene
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Richard Eastell," Clifford J. Rosen,’ Dennis M. Black,? Angela M. Cheung,4
M. Hassan Murad,® and Dolores Shoback®’

(J Clin Endocrinol Metab 104: 1595-1622, 2019)
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Riduzione del rischio di frattura osteoporotica
post-menopausale (trattamento vs placebo)

Vertebrale Femorale Non-vertebrale
Alendronato -44% -40% -17%
Risedronato -36% -26% -20%
Ibandronato -31% NS NS
Zoledronato ev -56% -42% -21%
Denosumab -68% -39% -19%
Teriparatide -74% NS -39%

Pharmacological Management of Osteoporosis in
Postmenopausal Women: An Endocrine Society*
Clinical Practice Guideline

Richard Eastell," Clifford J. Rosen,? Dennis M. Black > Angela M. Cheung,"

M. Hassan Murad,” and Dolores Shoback®’ (/ Clin Endocrinol Metab 104: 1595-1622, 2019)



Network meta-analysis for secondary prevention with active drugs vs.placebo
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Clustered ranking plot of drug intervention for secondary prevention of osteoporotic fractures
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Secondary Fracture Prevention: Consensus Clinical
Recommendations from a Multistakeholder Coalition
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Recommendation 11: First-line pharmacologic therapy

options for people aged 65 years or older with a hip or verte-
bral fracture include:

« The oral bisphosphonates alendronate and risedronate,
which are generally well tolerated, familiar to health care

professionals, and available at low cost; and

« Intravenous zoledronic acid and subcutaneous denosumab,
honates pose difficulties.




20-5-2015 GAzzeTTA UFFICIALE DELLA REPUBBLICA ITALIANA Serie generale - n. 115

PREVENZIONE SECONDARIA IN PAZIENTI CON
PREGRESSE FRATTURE OSTEOPOROTICHE

Non vertebrali, non di
femore

T score BMD colonna o 1 o 2 fratture
femore =3

= 3 fratture

=1 frattura + trattamentao

nonostante trattamento >12 mesi con dosi di

in nota 79 da almeno 1 prednisone o equivalenti
anno = 5 mg/die

MNuova frattura

| scelta: alendronato
vitD, risedronato,
zoledronato,

Il scelta: denosumab,

Ibandronato, Raloxifene,
Bazedoxifene

Il scelta: stronzio
ranelato

=1 frattura + Tscore BMD
colonna o femore < -4

| scelta: teriparatide

Il scelta; denosumab,
zoledronato

lll scelta: alendronato +
vitD, risedronato,
ibandronato

IV scelta: stronzio
ranelato




Fractures after discontinuation of denosumab
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Recommendation 12: The optimal duration of pharmaco-
logic therapy for people aged 65 years and older with a hip or

vertebral fracture is not known.

- General recommendations on stopping and restarting anti-
osteoporosis drugs are available to individualize treatment
for each patient.

Most published guidelines recommend that the need for
therapy with bisphosphonates be reassessed after 3 to
5 years, based on their long half-life in bone and evidence
suggesting that the risk of certain rare adverse events may
increase with longer duration of treatment.

Stopping denosumab without starting another antiresorp-
tive drug should be avoided because of the possibility of
rapid bone loss and increased fracture risk. Similarly,

patients stopping anabolic agents also should be placed
on an antiresorptive therapy.
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Teriparatide
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Leder BJ et al, Lancet 2015
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Frontiers in Endocrinology 2022

Prevention and Treatment of
Glucocorticoid-Induced
Osteoporosis in Adults: Consensus
Recommendations From the
Belgian Bone Club

Michaél R. Laurent ", Stefan Goemaere”, Charlotte Verroken™*, Pierre .Bergmannﬁ.
Jean-Jacques Body®, Olivier Bruyére”, Etienne Cavalier®, Serge Rozenberg®,
Bruno Lapauw™* and Evelien Gielen ™"

*» Recommendation 14: We recommend alendronate,
risedronate, zoledronate, denosumab or teriparatide for
GIOP prevention (strong recommendation, high-quality
evidence).

Recommendation 15: We suggest considering oral
bisphosphonates in GIOP patients at high fracture risk, and
teriparatide, denosumab or zoledronate in GIOP patients af
very high fracture risk. Nevertheless, we suggest tailoring the
choice between treatments not only according to the risk of

fractures, but also according to contraindications, patient
preference, cost and the possibility of poor compliance (weak
recormmendation, moderate quality evidence).




Network meta-analyses indicating the BMD in breast cancer
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Mean percent changes from baseline of BMD in pts undergoing ADT for non-
metastatic PC (treated independently of BMD and fracture risk)

A Lumbar Spine B Total Hip

Denosumab

Denosumab

Difference at 24 mo,
6.7 percentage points
Difference at 24 muo,
4.8 percentage points

R C R —— ,},

Placebo Tl

Percent Change in BMD from Baseline
Percent Change in BMD from Baseline

C Femoral Neck D Distal Third of Radius

Denosumab
Denosumab

Difference at 24 mo,
3.9 percentage points

£ __._15________.___. e _@

Placeba

Difference at 24 mo,
5.5 percentage points

Placebo

T T
24 36

Percent Change in BMD from Baseline
Percent Change in BMD from Baseline

HALT study - 1468 patients enrolled Smith MR et al, 2009



Cumulative incidence of new vertebrale fractures at 12, 24 and 36 months of
treatment in patients receiving ADT for non-metastatic prostatic cancer
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Riduzione del rischio di frattura in pazienti in ADT trattati con denosumab

Denosumab Placeho Risk Ratio Risk Ratio
Study or Subgroup Bvemts Total Bvemts Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Vertebral Fractures 36 mos
ABCSG-18 27 835 49 809 15.3% 0.53[0.34, 0.85]
HALT 10 674 26 673 BE6% 0.38[0.19, 0.78] L
Subtotal (95% CI) 1514 1482 24.9% 0.48 [0.33, 0.71] *
Taotal events a7 7a
Heterageneity, Chi®= 0.60, df=1 (P = 0.44); F= 0%
Testfar averall effect 2= 3.70(F = 0.0002)

1.1.2 Vertebral Fractures 24 mos

Ellis GK et al 0 127 Mot estimable
HALT 7 679 0.32[0.14,0.73]
Subtotal (95% CI) 806 0.32[0.14,0.73]
Total events Iy

Heterogeneity: Mot applicable

Testfor overall effect: Z= 2.68 (P = 0.007)

1.1.3 Any Site

ABCSG-18 82 1711 176 1709 052[0.41,0.67]
Ellis Gk et al 11 127¢ 13 125 0.83[0.39,1.79]
HALT 5 734 18 734 0.28[0.10, 0.74]
Subtotal (95% CI) 2572 2568 0.52 [0.42, 0.65]
Taotal events 108 207

Heterogeneity: Chi*= 3.01,df=2 (P=0.22); F= 34%

Testfor overall effect Z=5.70 (P < 0.00001)

Total (95% Cl) 4892 4848 100.0% 0.50 [0.41, 0.60] L 2
Total events 152 304

Heterogeneity Chi*= 498, df=5(P=042) F=0% Iu o EII1
Testfor overall effect Z=7.27 (P < 0.00001) ' Danosumab Placabs
Test far subaroun diferences: Chif=130 di= 2 (P=0582" F=0%

Galvano A et al
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