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ȹŮɜɞůɞɡɛɎɛˊɖ 

Å Ʉɚɐɟɤɠ Ŭɜɗɟɩˊɘɜɞ ɛɞɜɞəɚɤɜɘəɧ ŬɜŰɑůɤɛŬ ɏɜŬɜŰɘ Űɞɡ ˊŬɟɎɔɞɜŰŬ 

RANKL (Receptor Activator Nuclear factor kɓ Ligand) 

 

 

Å ȼ ůɨɜŭŮůɖ Űɞɡ RANKL, ˊɞɡ ŮəűɟɎɕŮŰŬɘ Ŭˊɧ Űɞɡɠ ɞůŰŮɞɓɚɎůŰŮɠ, ɛŮ 

Űɞɜ ɡˊɞŭɞɢɏŬ RANK, ˊɞɡ ɓɟɘůəŮŰŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ ˊɟɞ-

ɞůŰŮɞəɚŬůŰɩɜ əŬɘ ɩɟɘɛɤɜ ɞůŰŮɞəɚŬůŰɩɜ, ˊɟɞɎɔŮɘ Űɖɜ 

ɞůŰŮɞəɚŬůŰɞɔɏɜŮůɖ ŭɟɩɜŰŬɠ ůŮ ɧɚŬ ŰŬ ůŰɎŭɘŬ. (ŭɘŬűɞɟɞˊɞɑɖůɖ, 

ŭɟŬůŰɖɟɘɧŰɖŰŬ, ŬˊɧˊŰɤůɖ) 

 

Å ȹŮɜ ŬˊɞɗɖəŮɨŮŰŬɘ ůŰɞ ɞůŰɞɨɜ 

Å ɀŮŰŬɓɞɚɑɕŮŰŬɘ ůŰɞ ȹȺɆ 

Å ȹŮɜ ŬˊɞɓɎɚɚŮŰŬɘ Ŭˊɧ Űɞɡɠ ɜŮűɟɞɨɠ 



DENOSUMAB (MAb ï RANKL) 

 

M-Ab 



Fracture REduction Evaluation of Denosumab in 

Osteoporosis every 6 Months  (FREEDOM) 

ÅɇɡɢŬɘɞˊɞɘɖɛɏɜɖ, ŭɘˊɚɐ-Űɡűɚɐ 

Å7868 ɛŮŰŮɛɛɖɜɞˊŬɡůɘŬəɏɠ ɔɡɜŬɑəŮɠ ɛŮ 

ɞůŰŮɞˊɧɟɤůɖ (60-91 ŮŰɩɜ, T-score : -2.5-4.0) 

 

ÅDB 60ɛg ïpl, 36 ɛɐɜŮɠ 

Å83% ɞɚɞəɚɐɟɤůŬɜ Űɖ ɛŮɚɏŰɖ 

 

Åȷɨɝɖůɖ ɃɄ əŬŰɎ 9.2% ůŰɖ ɆɆ əŬɘ əŬŰɎ 6% ůŰɞ 

ɞɚɘəɧ ɘůɢɑɞ 

Steven R. Cummings, M.D., Javier San Martin, M.D., Michael R. McClung, M.D., Ethel S. Siris, M.D., Richard Eastell, M.D., Ian 

R. Reid, M.D., Pierre Delmas, M.D., Ph.D., Holly B. Zoog, Ph.D., Matt Austin, M.S., Andrea Wang, M.A., Stepan Kutilek, M.D., 

Silvano Adami, M.D., Ph.D., Jose Zanchetta, M.D., Cesar Libanati, M.D., Suresh Siddhanti, Ph.D., and Claus Christiansen, M.D., 

for the FREEDOM Trial* Denosumab for Prevention of Fractures in Postmenopausal Women with Osteoporosis N Engl J Med 

2009;361. 



7,2%

8,0%

1,2%

6,5%

0,7%

2,3%

0%

1%

2%

3%

4%

5%

6%

7%

8%

9%

ɿʷʰ ˋˉˇ˄ʵˎ˂ʽˁʱɾʹ ˋˉˇ˄ʵˎ˂ʽˁɹɦˋ˔ʾˇˎ

In
ci

d
e
n

ce
 a

t 
M

o
n

th
 3

6
 (

%
)

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

Placebo 

Denosumab 

RR = 40% 
P = 0.04 

RR = 20% 
P = 0.01 RR = 68% 

P < 0.001 

ÅɀŮɑɤůɖ ůˊɞɜŭɡɚɘəɩɜ əŬŰŬɔɛɎŰɤɜ (68%),  

Åɛɖ ůˊɞɜŭɡɚɘəɤɜ (20%)  

ÅəŬɘ # ɘůɢɑɞɡ (40%) 



ȷŰɞɛŬ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ 

Å ɈˊɞŬɜɎɚɡůɖ, 3.333 ɎŰɞɛŬ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ (ɖɚɘəɑŬ >70 ŮŰɤɜ, T-

score -3.0, ůˊɞɜŭɡɚɘəɧ # əŬŰɎ Űɖɜ Ůɑůɞŭɞ ůŰɖ ɛŮɚɏŰɖ 

Å ɀŮɑɤůɖ ůˊɞɜŭɡɚɘəɩɜ əŬŰɎ 65% 

Å Ƚůɢɑɞɡ 48% 

Å ɀɖ ůˊɞɜŭɡɚɘəɩɜ 12% 

S. Boonen - J Clin Endocrinol Metab 96:1727ς1736, 2011 



RR = 61% 
P < 0.001 
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RR = 71% 
P < 0.0001 

RR = 68% 
P < 0.001 

Intent-to-treat, last observation carried forward analysis 
Data on file, Amgen. 



ȼ ɀŮɑɤůɖ Űɞɡ Ⱦɘɜŭɨɜɞɡ ȺɛűɎɜɘůɖɠ ȾŬŰŬɔɛɎŰɤɜ ɐŰŬɜ 

ȷɜŮɝɎɟŰɖŰɖ Ŭˊɧ Űɖɜ ȼɚɘəɑŬ əŬɘ Űɖɜ ȾŬŰɎůŰŬůɖ Űɖɠ Ɂɧůɞɡ 

Post-hoc ŬɜŬɚɨůŮɘɠ Űɖɠ ɛŮɚɏŰɖɠ FREEDOM ŬɜɎ ɖɚɘəɑŬ 

 

RR = ɛŮɑɤůɖ əɘɜŭɨɜɞɡ, *ũɡɜŬɑəŮɠ ŮɜŰŬɢɗŮɑůŮɠ ůŰɖ ɛŮɚɏŰɖ FREEDOM ɖɚɘəɑŬɠ Ŭˊɧ 60 ɏɤɠ 90 ŮŰɩɜ 

Adapted from ; Sambrook P & Cooper C. Lancet 2006;367:2010-2018; McClung et al. JBMR 2012;27: 211-218;  

Boonen S et al J Clin Endocrinol Metab. 2011 Jun;96(6):1727-1736 ; Prolia@ Summary of Product Characteristics,  

Ⱥɘə. ūɎɟɛŬəɞ Denosumab 

pŬɚɚɖɚŮˊɑŭɟŬůɖ = 0,0714 pŬɚɚɖɚŮˊɑŭɟŬůɖ = 0,4822 

400 

300 

200 

100 

0 

Ⱥ
ˊ
ɑ
ˊ
Ű
ɤ
ů
ɖ
 
ů
Ű
ɞ
ɜ
 
ɔ
Ů
ɜ
ɘ
ə
ɧ
 
ˊ
ɚ
ɖ
ɗ
ɡ
ů
ɛ
ɧ

 

Ŭ
ɜ
Ɏ
 
1
0
.
0
0
0
 
ɔ
ɡ
ɜ
Ŭ
ɑ
ə
Ů
ɠ
 
Ŭ
ɜ
Ɏ
 
ɏ
Ű
ɞ
ɠ

 

RR = 62% 

p = 0,0065 
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60 - 74 ŮŰɩɜ 75 - 90 ŮŰɩɜ 60 - 74 ŮŰɩɜ 
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ɆˊɞɜŭɡɚɘəɎ ȾŬŰɎɔɛŬŰŬ ȾŬŰɎɔɛŬŰŬ Ƚůɢɑɞɡ 



Key Inclusion Criteria:  
ÅCompleted the FREEDOM study (completed their 3 -year visit, d id not discontinue investigational 

product, and did not miss more than one dose).  
ÅNot receiving any other osteoporosis medications.  
ÅWritten  informed  consent  provided  

FREEDOM EXTENSION 
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Denosumab 60 mg 

SC Q6M 

(N = 3902) 

Placebo 

SC Q6M 

(N = 3906) 

Calcium and Vitamin D 

Study Design ï FREEDOM Extension 

Long-term 

Denosumab 

Treatment 

Cross-over 

Denosumab 

Treatment 

Denosumab 60 mg 

SC Q6M 

(N = 2343) 

Denosumab 60 mg 

SC Q6M 

(N = 2207) 

Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492 

 



Concentrations of P1NP and sCTX Over 6 years 

FREEDOM EXTENSION EXTENSION FREEDOM 

P1NP=serum procollagen type 1 N-terminal propeptide; CTX=C-telopeptide of type I collagen. 

Data are medians and interquartile ranges. Timepoints: baseline, month 1, and years 0.5, 1, 2, 3, 3 (day 10), 3.5, 4, 5 and 6. 

n = number of subjects with observed data.  

Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492 



LS Means and 95% confidence intervals.  Data are shown for the entire extension study population.  *P < 0.05 vs. FREEDOM baseline; ÀP < 0.05 vs. FREEDOM baseline 

and extension baseline.  Yellow numbers on the graphs represent  the percent change in BMD while on denosumab treatment. 

Percent Change in BMD at the Lumbar Spine and 

Total Hip Over 6 Years 
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10.1% 9.4% 5.7% 
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Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492 

Study Year Study Year 



Fracture Incidence Over 6 Years 

Placebo  Denosumab  

FREEDOM  
Years 1 - 3  

FREEDOM  
Years 1 - 3  

EXT Cross -
over  

Years 4 - 6  

EXT Long -
term  

Years 4 - 6  

New and 
Worsening 
Vertebral  

7.3%  2.4%  3.0%  3.7%  

   Clinical 
Vertebral  

2.6%  0.8%  0.3%  0.6%  

   All Clinical  10.2%  7.2%  5.9%  4.4%  

   Major 
Nonvertebral *  

6.4%  5.2%  4.3%  2.9%  

   Hip  1.2%  0.7%  0.7%  0.4%  

Percentages for clinical vertebral, all clinical, major nonvertebral, and hip fractures are Kaplan -Meier estimates. 
Percentages for new and worsening vertebral fractures are crude incidence.  
* Includes a subset of nonvertebral fractures including pelvis, distal femur (whole femur except proximal), proximal 
tibia, ribs, proximal humerus, forearm, and hip.  

Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492 



ȺŰɐůɘŬ ȺˊɑˊŰɤůɖ ɀɖ Ɇˊɞɜŭɡɚɘəɩɜ ȾŬŰŬɔɛɎŰɤɜ ůŰɖɜ 

ɃɛɎŭŬ ɀŬəɟɞɢɟɧɜɘŬɠ ŪŮɟŬˊŮɑŬɠ ɛŮ Denosumab 

ɀŮɚɏŰɖ ȺɄȺȾɇȷɆȼɆ FREEDOM 
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4 5 

N = Ŭɟɘɗɛɧɠ ŬůɗŮɜɩɜ əŬŰɎ Űɖɜ ɏɜŬɟɝɖ əɎɗŮ ˊŮɟɘɧŭɞɡ, n = Ŭɟɘɗɛɧɠ ŬůɗŮɜɩɜ ɛŮ Ó 1 əɎŰŬɔɛŬ 

Adapted from: Papapoulos S et al. J Bone Miner Res 2012;27:694ï701 

 

Ⱥɘə. ūɎɟɛŬəɞ 

Denosumab 

 



ȺŰɐůɘŬ ȺˊɑˊŰɤůɖ Ɂɏɤɜ Ɇˊɞɜŭɡɚɘəɩɜ ȾŬŰŬɔɛɎŰɤɜ 

ůŰɖɜ ɃɛɎŭŬ ɀŬəɟɞɢɟɧɜɘŬɠ ŪŮɟŬˊŮɑŬɠ ɛŮ Denosumab 

ɀŮɚɏŰɖ ȺɄȺȾɇȷɆȼɆ FREEDOM 

Papapoulos S et al. J Bone Miner Res 2012;27:694ï701. 

 
n  
N  

 
82  

369
1  

 
32  

370
2  

 
107  
340

0  

 
24  

345
3  

 
98  

318
6  

 
35  

324
7  

 
59 (ůȖȊȌȈȌ 
2 ŮŰȗȊ) 

2100  

Ⱥ
Ű
ɐ
ů
ɘ
Ŭ
 
Ů
ˊ
ɑ
ˊ
Ű
ɤ
ů
ɖ

 

3,5 

3,0 

2,5 

2,0 

1,5 

1,0 

0,5 

0,0 
1 

ȰŰɖ ɏəɗŮůɖɠ ůŰɖ ɗŮɟŬˊŮɑŬ 
2 3 4 əŬɘ 5* 

ɀŮɚɏŰɖ FREEDOM ȺɄȺȾɇȷɆȼ 

2,2% 

3,1% 3,1% 

0,9% 
0,7% 

1,1% 
1,4% 

 

Ⱥɘə. ūɎɟɛŬəɞ 

Denosumab 

 



Incidence of New Vertebral Fractures and 

Nonvertebral Fractures Over 6 Years 

Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492 

Solid bars represent actual data collected and non-solid bars represent virtual placebo data.  Percentages for new vertebral fractures are crude incidence and percentages 

for nonvertebral fractures are Kaplan-Meier estimates.  Error bars correspond to 95% confidence intervals. 



Placebo  Denosumab  

FREEDOM  
Years 1 - 3  
N = 3883  
Rate (n)  

FREEDOM  
Years 1 - 3  
N = 3879  
Rate (n)  

EXT Cross - over  
Years 1 - 3  
N = 2206  
Rate (n)  

EXT Long - term  
Years 4 - 6  
N = 2343  
Rate (n)  

All AEs  156.1 (3614)  154.3 (3598)  104.2 (1944)  106.2 (2067)  

   Infections  30.7 (2113)  29.3 (2052)  25.0 (1054)  23.4 (1070)  

   Malignancies  1.6 (167)  1.8 (187)  1.8 (108)  1.9 (120)  

   Eczema  0.6 (67)  1.1 (119)  1.0 (57)  1.0 (65)  

   Hypocalcemia  < 0.1 (3)  0  < 0.1 (6)  < 0.1 (1)  

   Pancreatitis  < 0.1 (3)  < 0.1 (7)  < 0.1 (2)  < 0.1 (4*)  

Serious AEs  10.4 (974)  10.6 (1002)  10.9 (573)  10.6 (597)  

  Infections  1.3 (134)  1.5 (160)  1.4 (81)  1.3 (82)  

Cellulitis or 
erysipelas  

< 0.1 (1)  0.1 (12)  < 0.1 (1)  < 0.1 (5)  

Fatal AEs  0.8 (90)  0.6 (70)  0.7 (41)  0.7 (45)  

ONJ and atypical femoral fracture (AFF) have been reported .  
During the first 3 years of the  extension study, ONJ  was positively adjudicated in four subjects. 
During the first 4 years of the extension study 2 AFF  cases have been confirmed: One case in the 
cross -over group (N = 2206) after 2.5 years in the extension study, positively adjudicated after the 
6-year analysis; One case in the continuous - treated group (N = 2343), positively adjudicated 
during year 7 (year 4 in the extension).  

Adverse Events Over 6 Years 

 
Adapted from: Bone HG et al . J Clin  Endocrinol  Metab , November 2013, 98(11):4483 -4492  
*) Please refer to the recent Prolia �Š SmPC for the complete prescribing and safety information  


