


















































• BMAs demostraron beneficio clínico en términos de OS, ECOG y demora en 
la necesidad de opioides 













Análisis integrado pre-especificado de 3 estudios de igual diseño  



Análisis integrado pre-especificado de 3 estudios de igual diseño  



Denosumab phase 3 SRE prevention trials 

1. Stopeck AT, et al. J Clin Oncol 2010;28:5132-9; 2. Fizazi K, et al. Lancet 2011;377:813-22; 

3. Henry DH, et al. J Clin Oncol 2011;29:1125-32; 4. Henry D, et al. Support Care Cancer 2014;22:679–87 
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Primary Endpoint • Time to first on-study skeletal-related event (SRE) (Non-inferiority) 

Secondary Endpoints 
• Time to first on-study SRE (superiority) 
• Time to first and subsequent on-study SRE(s) (Superiority) 

Safety 
• Treatment-emergent adverse events 
• Changes in laboratory values 
• Incidence of anti-denosumab antibodies 

Exploratory 

• Time to first on-study SRE or HCM 
• Time to first on-study radiation to bone 
• Analgesic use 
• Overall survival and time to disease progression  
• Proportion of subjects with an SRE by 49 weeks and by primary analysis cut-off date 
• BPI-SF worst pain score 
• BPI-SF, FACT-B and EQ-5D utility scores 
• Health care utilization 
• Percent change in bone turnover markers 
• Denosumab concentration levels 

SRE=skeletal-related event, ST=solid tumor; 

MM=multiple myeloma 

. 

Breast 

(n=2049)1 

Prostate 
(n=1904)2 

Other solid tumours or MM* 
(n=1779)3 

Other solid tumours  
(excluding MM) 

(n=1597)4 

Pre-planned Integrated Analysis 



Baseline characteristics (2) 

Lipton A, et al. Eur J Cancer 2012;48:3082-92 

Characteristics Denosumab 

(n=2862) 

Zoledronic Acid 

(n=2861) 

Tumor type*, n (%) 

Breast 1026 (36) 1020 (36) 

Prostate   950 (33)   951 (33) 

Non-small cell lung   350 (12)    352 (12) 

Multiple myeloma   87 (3)   93 (3) 

Renal 70 (2)  85 (3)  

Small cell lung    61 (2)  48 (2)  

Bladder      28 (1) 35 (1)  

Rectal     25 (1)  35 (1)  

Colon   30 (1)  29 (1) 

Other# 235 (8) 213 (7) 

*Based on randomization; total number may not equal 100% due to rounding; #Includes >50 other tumor types each representing 1% or less of total sample 











HR 

(95%-KI) 

Risk- 

Reduction 

p-value 

(superiority) 

Integrated analysis 0,83 (0,76, 0,90) p < 0,001 

Mamma 0,82 (0,71, 0,95) p = 0,0101 

Prostate 0,82 (0,71, 0,95) p = 0,0085 

Other solid tumors 0,81 (0,68, 0,96) p = 0,0168 

Time to first on-study SRE by study 

Richardson G, Siena S, Lipton A, et al. COSA 2011: Abstract und Vortrag 
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In favor of denosumab in favor of zoledronic acid 
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Time to first on-study SRE by SRE type (integrated analysis) 

Lipton A, et al. Eur J Cancer 2012;48:3082-92. 

Type of SRE: 

Combined 

Pathological fracture 

Radiation to bone 

Spinal cord compression 

Surgery to bone 

Hazard Ratio (95% CI) 

0.83 (0.76, 0.90), P<0.001 

0.86 (0.76, 0.96), P=0.009 

0.77 (0.69, 0.87), P<0.0001 

0.89 (0.65, 1.21), P=0.46 

0.86 (0.61, 1.21), P=0.38 

 0.5 1.0 1.5 

Hazard Ratio 

Favors Denosumab Favors Zoledronic Acid 
Test for heterogeneity, P=0.5377 

n=2861              n=2862 

1081              934 

605              528 

625              509 

86              76 

72              63 

Zoledronic Acid Denosumab 

17% 















Menos pacientes con Denosumab tuvieron progresión del dolor 

Cleeland CS, Patrick DL, Fallowfield L, et al. ESMO 2010: Abstract 1248P and poster. 

 

Denosumab  

Zoledronic acid 

1.424 880 637 492 

1.341 733 521 398 

HR: 0,83 (95%-KI: 0,76;0,92) 

p =0,0002 
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Progression to moderate or strong pain (> 4 points) in patients that had no oder light 

pain at baseline (0-4 points). 

Risk reduction 17% 

KM Estimate of 

Median Days 

Denosumab 198 

Zoledronic Acid 143 



Menos pacientes con Denosumab debieron cambiar a opioides 
mayores 

Cleeland CS, Patrick DL, Fallowfield L, et al. ESMO 2010: Abstract 1248P and Poster. 

*p <0,05; **p <0,01; not adjusted for multiplicty 
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Patients (%) that shift from no analgetic, not-opioid analgetic use or weak opioids to strong 
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Lancet 2015; 386: 1353–61  



Lancet 2015; 386: 1353–61  
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Solid Tumors: Adverse Events  

Richardson G, Siena S, Lipton A, et al. COSA 2011: abstract and oral presentation. 

Patient Incidence, n (%) 
Denosumab 

(n=2755) 
Zoledronic Acid 

(n=2744) 

All adverse events (AEs) 2650 (96.2) 2654 (96.7) 

CTCAE Grade 3, 4, or 5 AEs 1934 (70.2) 1941 (70.7) 

Serious AEs 1549 (56.2) 1573 (57.3) 

AEs leading to study discontinuation 261 (9.5) 270 (9.8) 

Adverse events of interest 

Acute phase reactions (first 3 days) 241 (8.7) 561 (20.4) 

ONJ (adjudicated) 48 (1.7)  35 (1.3) 

Hypocalcemia*  261 (9.5) 131 (4.8) 

n=the number of patients who received at least one dose of active drug 

*Includes hypocalcemia, blood calcium decreased, calcium deficiency, and calcium ionized decreased 

20050136+20050103+20050244 - COSA 2011 - Oral - Richardson.pdf
20050136+20050103+20050244 - COSA 2011 - Oral - Richardson.pdf
20050136+20050103+20050244 - COSA 2011 - Oral - Richardson.pdf














CTCAE, common terminology criteria for adverse events. 

Summary of Adverse events  
 

Patient incidence, n (%) 
Zoledronic acid 

(n = 2836) 
Denosumab 
(n = 2841) 

Adverse events (AEs), all grades 2745 (96.8) 2734 (96.2) 

Most common AEs 

Nausea 895 (31.6) 876 (30.8) 

Anaemia 859 (30.3) 771 (27.1) 

Fatigue 766 (27.0) 769 (27.1) 

Back pain 747 (26.3) 718 (25.3) 

Decreased appetite 694 (24.5) 656 (23.1) 

CTCAE grade 3, 4 or 5 2009 (70.8) 2000 (70.4) 

AEs leading to study discontinuation 280 (9.9) 270 (9.5) 

Lipton A, et al. Eur J Cancer 2012;48:308292. 

Int. analysis 



ONJ, osteonecrosis of the jaw. 

Safety results of interest 

Patient incidence, n (%) 
Zoledronic acid 

(n = 2836) 
Denosumab 
(n = 2841) 

Infectious AEs 1218 (42.9) 1233 (43.4) 

Infectious serious AEs 309 (10.9) 329 (11.6) 

Acute phase reactions (first 3 days) 572 (20.2) 246 (8.7) 

Cumulative rate of ONJ 37 (1.3) 52 (1.8) 

   Year 1 15 (0.5) 22 (0.8) 

   Year 2 28 (1.0) 51 (1.8) 

Hypocalcaemia 141 (5.0) 273 (9.6) 

New primary malignancy 18 (0.6) 28 (1.0) 

AEs leading to study discontinuation 280 (9.9) 270 (9.5) 

Lipton A, et al. Eur J Cancer 2012;48:308292. 

Int. analysis 



Conclusions 

This analysis with over 5.700 patients with advanced malignant disease and bone metastases 
confirm the results of each single study. 
 

Efficacy: 

Denosumab has shown superiority versus zoledronic acid in terms of time to 

• First complication of the bone (SRE) 

• First and subsequent complication of the bone (SRE) 

 

Tolerance 

The most important adverse events that occurred in both treatment arms were ONJ, 
hypocalcemia, acute-phase-reactions and renal events: 

• Hpocalcemia was more frequent in the denosumab arm. 

• The frequency of ONJ was similar between both arms. 

• Acute-phase-reactions and renal events were less frequent with denosumab compared to 
zoledronic acid. 

Lipton A, Fizazi K, Stopeck AT, et al. Eur J Cancer 2012;48:3082-3092. 

Int. analysis 























Primary endpoint: Time to first on-study SRE 

Lipton A, et al. Eur J Cancer 2012;48:3082-3092.              

HR 0.83 (95% CI: 0.76, 0.90) 
P<0.001 (Superiority) 

KM Estimate of 

Median Months  

        Denosumab 27.66 

        Zoledronic Acid 19.45 
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Patients at Risk: 

Zoledronic Acid 2861 1596 991 522 178 26 
Denosumab 2862 1666 1077 570 197 22 

8.2 months 

17% 

Int. analysis 



Post-hoc-analysis of the subgroup “solid tumors” 
 
 
 

Richardson G, Siena S, Lipton A, et al. COSA 2011: abstract and oral 
presentation. 
von Moos R, Stopeck A, Fizazi K, et al. ECC 2013: abstract P079 and poster 
presentation. 
 



Solid Tumors: Time to First On-Study SRE 

Richardson G, Siena S, Lipton A, et al. COSA 2011: abstract and oral presentation. 
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1.0 

0 6 12 18 24 30 

Study Month Patients at Risk: 

2768 1541 952 491 171 24 Zoledronic Acid 

2776 1615 1043 544 191 22 Denosumab 

HR=0.82, 95% CI 0.75, 0.89 

P<0.0001 (Superiority) 

KM estimate 
of median 

Denosumab 27.7 months 

Zoledronic Acid 19.4 months 

18% 
Risk Reduction 

Int. analysis 
solid tumors 

20050136+20050103+20050244 - COSA 2011 - Oral - Richardson.pdf
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Solid Tumors: Time to First-and-Subsequent On-study SREs 

Richardson G, Siena S, Lipton A, et al. COSA 2011: abstract and oral presentation. 
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19% 

RR 0.81, 95% CI 0.74, 0.88 

P<0.0001 (Superiority) 

 

Events (n) 

Denosumab 

Zoledronic Acid 

1296 

1566 

3 9 18 21 24 30 33 

19% 
Risk Reduction 

Int. analysis 
solid tumors 
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Conclusions 

• Pain occurs in the vast majority of cancer patients with bone metastases and 
worsens to (moderate/strong) over the course of their disease 

• Denosumab delayed worsening of pain compared with zoledronic acid 

• A lower proportion of patients receiving denosumab experienced worsening of pain 
than patients receiving zoledronic acid at the majority of time points 

• A lower proportion of patients receiving denosumab required increasing analgesic 
use over time 

 

Cleeland CS, Patrick DL, Fallowfield L, et al. ESMO 2010: Abstract 1248P und Poster. 



Pain and Pain Interference, analgetics use and Quality of 
life 

 
Post-hoc-Analysis of the subgroup “solid tumors” 

von Moos R, Body JJ, Egerdie B, et al. Support Care Cancer 2013; doi 
10.1007/s00520-013-1932-2. 
von Moos R, et al. ECC 2013: abstract P081 and poster presentation. 

 



A smaller amount of patients with denosumab experienced Pain progression  

von Moos R, Body JJ, Egerdie B, et al. Support Care Cancer 2013; doi 10.1007/s00520-013-1932-2. 

Patients at Risk: 

Denosumab 1386 859 621 480 
Zoledronic Acid 1297 712 506 386 

Time to First Report of Moderate or Severe Pain 

Months 

HR=0.83 (95% CI, 0.76–0.92) 

P<0.001 
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Solid Tumors: Time to Clinically Meaningful Increase in Pain Interference: Overall Score 

von Moos R, Body JJ, Egerdie B, et al. Support Care Cancer 2013; doi 10.1007/s00520-013-1932-2. 

Patients at Risk: 

Denosumab 1348 910 697 565 
Zoledronic Acid 1265 806 597 463 

HR=0.83 (95% CI, 0.75 –0.92) 

P<0.001 
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Time to First Report of a ≥2-Point Increase in Pain Interference Score 

Among Patients With No or Mild Pain at Baseline 

KM Estimate of 
Median (Months) 

Denosumab 10.3 (9.3–12.1) 

Zoledronic Acid 7.7 (6.9–8.6) 
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Fewer patients with denosumab shifted from not using a strong opioid at baseline to using a strong 
opioid  

von Moos R, Body JJ, Egerdie B, et al. Support Care Cancer 2013; doi 10.1007/s00520-013-1932-2. 

Proportion of Patients Who Shifted From Baseline Use of No Analgesic, Non-Opioid Analgesics or 

Weak Opioids to Use of Strong Opioids on Study 
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1 Function Assessment of Cancer Therapy 

von Moos R, Body JJ, Egerdie B, et al. Support Care Cancer 2013; doi 10,1007/s00520-013-1932-2. 

Patients (%) with a reduction in quality of life through the FACT1-G-total score of ≥5 

points versus baseline 
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Longer, better Quality of Life in patients with denosumab  

p=0,005 

Int. analysis 
solid tumors 

4,1% Median relative difference 















Events occurring at least 21 days apart (multiple event analysis). 

RR, rate ratio. 

Time to first and subsequent SREs 

Time to first and subsequent on-study SREs 

RR = 0.82  
(95% CI, 0.75–0.89)  

P < 0.001 (superiority) 
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