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1.  Background information on the procedure 

1.1.  Requested Type II variation 

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Amgen Europe B.V. submitted 

to the European Medicines Agency on 8 August 2013 an application for a variation. 

This application concerns the following medicinal product: 

Medicinal product: International non-proprietary 

name: 

Presentations: 

Prolia denosumab See Annex A 

The following variation was requested: 

Variation requested Type 

C.I.6.a C.I.6.a - Change(s) to therapeutic indication(s) - Addition of a new 

therapeutic indication or modification of an approved one 

II 

The MAH proposed to add the following new therapeutic indication: treatment of osteoporosis in 

men at increased risk of fracture. As a consequence the MAH proposed to update sections 4.1 and 

5.1 of the SmPC. The Package Leaflet was proposed to be updated accordingly. In addition, the MAH 

proposed to make an update to the statement in section 5.1 of the SmPC related to the paediatric 

investigation plan. 

The requested variation proposed amendments to the Summary of Product Characteristics and 

Package Leaflet. 

Rapporteur: Kristina Dunder 

Co-Rapporteur: Jan Mueller-Berghaus 

1.2.  Steps taken for the assessment 

Submission date: 8 August 2013 

Start of procedure: 23 August 2013 

Rapporteur’s preliminary assessment report 

circulated on: 

18 October 2013 

Co-Rapporteur’s preliminary assessment report 

circulated on: 

14 October 2013 

Rapporteurs’ joint updated assessment report 

circulated on: 

15 November 2013 

Request for supplementary information and 

extension of timetable adopted by the CHMP on: 

21 November 2013 

MAH’s responses submitted to the CHMP on: 22 February 2014 

Rapporteurs’ assessment report on the MAH’s 

responses circulated on: 

25 March 2014 

PRAC Rapporteur’s RMP assessment report 

circulated on: 

27 March 2014 

CHMP opinion: 25 April 2014 
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Information on Paediatric requirements 

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision 

P/0086/2013 on the agreement of a paediatric investigation plan (PIP) and the granting of a (product-

specific) waiver.  

2.  Scientific discussion 

2.1.  Introduction 

Osteoporosis is a systemic skeletal disease characterized by a decrease in bone mass greater than 

expected for an individual’s sex, age, and race. Age-related osteoporosis causes loss in both 

trabecular and cortical bone and microarchitectural deterioration. These changes increase bone 

fragility and susceptibility to fracture. 

Denosumab is a fully human monoclonal IgG2 antibody that binds to and neutralizes the activity of 

RANKL. In blocking RANKL, denosumab inhibits osteoclast formation, function, and survival, thereby 

decreasing bone resorption and increasing bone mass and strength in both cortical and trabecular 

bone. Denosumab, under the trade name Prolia, is currently approved for use in bone-loss 

conditions, including in women with postmenopausal osteoporosis, men with non-metastatic prostate 

cancer receiving androgen deprivation therapy (certain regions), and in women with breast cancer 

receiving adjuvant aromatase inhibitor therapy (certain regions). The approval of denosumab in 

women with postmenopausal osteoporosis was based on the demonstration of anti-fracture efficacy 

in this patient population.  

The purpose of this application is to add the following new indication to the Prolia Summary of 

Product Characteristics (SmPC):  “Treatment of osteoporosis in men at increased risk of fracture.” 

The pivotal study undertaken in support of the application was conducted to assess the efficacy and 

safety of denosumab in men with low bone mineral density (BMD). Comprising two 12-month 

periods, the study was designed to compare the effects of denosumab versus placebo on BMD, bone 

turnover markers, and various safety parameters over 1 year of double-blind treatment, and to 

thereafter assess the safety of denosumab at 24 months following the 12-month open-label period, 

where all subjects (regardless of randomization in the double-blind period) received denosumab. 

Paediatic requirements 

At the time of submission of the initial Prolia marketing authorisatio application (MAA) in 2009, EMA 

confirmed that the indication to treat postmenopausal osteoporosis (PMO) fell within the scope of the 

class waiver for the “Treatment of menopausal and other perimenopausal disorders”. This class 

waiver has however subsequently been revoked and PMO now falls within the scope of PIP2 for 

denosumab (EMEA – 000145-PIP02-12, Condition Osteoporosis). A product specific waiver was 

granted for the condition: “treatment of bone loss associated with sex hormone ablative therapy” as 

part of PIP 1 for Denosumab (EMEA – 000145-PIP01-07). 

The proposed new indication falls within the scope of PIP2 for denosumab (EMEA – 000145-PIP02-12, 

Condition Osteoporosis). Indications targeted by this PIP are “treatment of glucocorticoid-induced 

osteoporosis” and “treatment of osteogenesis imperfecta”, both of which are deferred measures.  
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2.2.  Non-clinical aspects 

No safety concerns were identified that would necessitate further non-clinical evaluation in support of 

the use of denosumab in patients with male osteoporosis, and therefore no new non-clinical data or 

summary documents are included, which is acceptable. 

2.3.  Clinical Pharmacology aspects 

2.3.1.  Pharmacokinetics 

The Pharmacokinetics of subcutaneously administered denosumab has been thoroughly characterized 

in healthy subjects and in patients with low BMD, osteoporosis, or bone loss associated with HALT. 

Pharmacokinetic analysis was not conducted in patients in the pivotal study 20080098, which is 

acceptable. 

The proposed dosing regimen (60 mg SC Q6M) for men with osteoporosis is the same as the 

currently approved one for postmenopausal women with osteoporosis and for men with prostate 

cancer receiving androgen deprivation therapy.  

Previous studies included in the application for the PMO and HALT indications have demonstrated that 

the pharmacokinetics of denosumab is not significantly affected by age, sex, race, weight, body mass 

index or disease state. A tendency of lower exposure in patients with higher bodyweight has been 

observed but was considered not to be of clinical relevance due to similar effect on pharmacodynamic 

markers over the weight range. 

2.3.2.  Pharmacodynamics 

No new pharmacodynamic data has been submitted in this application, which is acceptable. The 

targeted dosing regimen for denosumab in men with osteoporosis is 60 mg Q6M administered by SC 

injection. A discussion of the pharmacodynamic properties supporting this dosing schedule was 

provided in the PMO/HALT submission. 

Study 20010223, a phase 2 dose-ranging study in postmenopausal women with bone loss, was used 

to determine the dose and regimen for all denosumab studies in bone loss settings. Study 20010223 

compared the efficacy and safety of denosumab with placebo and alendronate in postmenopausal 

women with osteoporosis or low bone mass (-4.0 ≤ T-score ≤ -1.8 for the lumbar spine or -3.5 ≤ T-

score ≤ -1.8 for the total hip or femoral neck). In that study, doses of 6, 14, and 30 mg denosumab 

administered every 3 months (Q3M) and doses of 14, 60, 100, and 210 mg administered Q6M 

effectively increased BMD with a similar dose-response relationship in both the Q3M and Q6M groups. 

Evaluation of BMD data from all anatomic sites, serum CTX1, and urinary N-telopeptide 

(NTX)/creatinine indicated that no additional pharmacodynamic activity was observed at doses higher 

than 60 mg, and doses of 30 mg Q3M and 60 mg Q6M showed similar pharmacodynamic activity and 

tolerability. Since denosumab was similarly effective when dosed at Q3M or Q6M intervals, the Q6M 

interval was selected for convenience and potentially increased patient compliance. Therefore, the 60 

mg Q6M dose regimen was chosen for the phase 3 Study 20080098 in men with low BMD. Because 

similar changes in BMD in men with low BMD (Study 20080098) and in women with PMO (Study 

20030216) were observed, the 60 mg Q6M dose regimen was confirmed as appropriate in the male 

osteoporosis population. Thus, 60 mg Q6M SC is proposed as the marketed dose in this patient 

population. 
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2.4.  Clinical Efficacy aspects 

GCP 

The Clinical trials were performed in accordance with GCP as claimed by the applicant. 

Introduction 

According to the CHMP guideline Doc. Ref. CPMP/EWP/552/95 Rev. 2 from 2006, no WHO definition 

for osteoporosis exists for men. However, in clinical practice the same cut-off for the diagnosis of 

osteoporosis in men, i.e. T-score below –2.5 of the female reference range, has been used. 

Epidemiological studies have shown a similar relationship between BMD and fracture risk in men and 

in postmenopausal women. However, since the other independent risk factors for fractures have not 

been as extensively validated in men as in women it is the Applicant’s responsibility to justify that the 

criteria chosen for the inclusion of men in the pivotal study, including BMD, will generate a fracture 

risk of a magnitude similar to that of postmenopausal osteoporotic women, especially if the indication 

“treatment of osteoporosis in men at increased risk of fracture” is to be granted based on bridging 

studies. Other potential risk factors for fractures could also be taken into account in men. 

The guideline also states: 

“Once an initial marketing authorisation has been granted to a NCE for the treatment of 

postmenopausal osteoporosis in women at high risk of fracture, a separate bridging study of the 

same NCE, using the same formulation, dose, and route of administration in male osteoporotic 

patients could be sufficient for being granted a marketing authorisation with the indication “treatment 

of osteoporosis in men at increased risk of fracture” provided that: 

- the duration of the study is at least one year;  

- the dosage is justified; 

- the applicant justifies that the cut-off of BMD, age and any other risk factor chosen for the inclusion 

of men in the pivotal study will generate a fracture risk of a similar magnitude compared with 

postmenopausal women that were recruited in the studies used to obtain the indication “Treatment of 

postmenopausal osteoporosis in women at increased risk of fracture” the magnitude of the changes in 

BMD versus placebo is similar to that observed in postmenopausal osteoporotic women treated with 

the same compound and is proportional to the decreased incidence of fractures in treated women.  

If these conditions are not fulfilled, bridging strategy will not be acceptable and a therapeutic study 

with fracture endpoints will be required in a separate trial in men. 

The application for the use of denosumab in the treatment of osteoporosis in men is based on one 

pivotal trial together with data from previous trials for the treatment of osteoporosis in 

postmenopausal women (study 20030216) and of bone loss associated with hormone ablation in men 

with prostate cancer (study 20040138).  

The pivotal trial 20080098 was a phase 3, randomized, double-blind, placebo controlled study in 242 

men to compare the effects of denosumab 60 mg SC every six months (Q6M) with placebo on lumbar 

spine bone mineral density (BMD) in men with low BMD. Trial 20080098 is based on the 

pharmacodynamic (PD) endpoint BMD while anti-fracture efficacy has been established in the original 

licensing application for Prolia.  
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Table: Main study and Key Supportive Efficacy Studies 

Study 

Design 

Study 

Population 

Primary and Secondary 

Endpoints Region 

Number of 
Randomized 

Subjects 

Duration of 

Treatment 

20080098      

Phase 3, 
randomized 
double-blind, 
placebo-

controlled 

Men aged 30 to 
85 with low BMD 
at lumbar spine or 
femoral neck 
(BMD equivalent 
to T-score of ≤ -2 
and ≥ -3.5 or 
≤ -1 and ≥ -3.5 
with history of 
major 
osteoporotic 

fracture) 

Percent change from 
baseline in lumbar spine 

BMD at month 12 

Percent change from 
baseline in BMD of the total 
hip, femoral neck, hip 
trochanter, and distal radius 

at month 12 

Percent change from 

baseline in CTX at day 15 

North 
America 
and 

Europe 

242 

(121 
denosumab 
60 mg Q6M, 

121 placebo) 

24 months 
(12-month 
double-blind 
treatment 
phase 
followed by 
12-month 
open-label 
treatment 
phase in 
which all 
subjects 
received 

denosumab) 

20030216      

Phase 3, 
randomized 
double-blind, 
placebo-

controlled 

Postmenopausal 
women aged 60 to 
90 with BMD 
T-score < -2.5 at 
either the lumbar 
spine or the total 
hip and ≥ -4.0 at 

both locations 

Subject incidence of new 
vertebral fractures (yes/no) 
during the entire 36-month 

treatment period 

Time to first nonvertebral 

fracture 

Time to first hip fracture 

North 
America
Europe, 
Latin 
America
Australia
, and 
New 

Zealand 

7808  

(3902 
denosumab 
60 mg Q6M, 

3906 placebo) 

36 months 

20040138      

Phase 3, 
randomized 
double-blind, 
placebo-

controlled 

Men who have 
undergone 
bilateral 
orchiectomy or 
initiated ADT with 
GnRH agonists 

and are either: 

≥ 70 years of age 
with histologically 
confirmed 

prostate cancer or  

≥18 years of age 
and < 70 years of 
age, with 
histologically 
confirmed 
prostate cancer 
and a history of 
osteoporotic 
fracture or BMD 
T-score < -1 at 
lumbar spine, 
total hip, or 

femoral neck  

Percentage change from 
baseline in lumbar spine 

BMD to month 24 

Percent change of femoral 
neck BMD and total hip BMD 

from baseline to month 24 

Subject incidence of any 
fracture over the 36-month 

evaluation period 

Percent change of lumbar 
spine BMD, femoral neck 
BMD, and total hip BMD 

from baseline to month 36 

Time to first clinical fracture 
over the 24-month 

evaluation period 

Subject incidence of new 
vertebral fractures over the 

36-month treatment period 

North 
America 
and 

Europe 

1468 

(734 
denosumab 
60 mg Q6M, 

734 placebo) 

36 months 
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Main study 

A Multicenter, Randomized, Double-Blind, Placebo Controlled Study to Compare the Efficacy 

and Safety of Denosumab versus Placebo in Males with Low Bone Mineral Density (the 

ADAMO Trial, 20080098) 

This study is a multicenter, randomized, double-blind, placebo-controlled study in men with low bone 

mineral density (BMD) who were randomized (1:1) to receive single 60-mg subcutaneous (SC) 

administrations of denosumab or placebo on day 1 and month 6. Thereafter, all subjects (independent 

of randomization) received 60-mg SC injections of denosumab at month 12 and month 18 during the 

open-label phase of the study. End of study was month 24. 

Methods 

 

This study was designed to compare the effect of denosumab versus placebo on bone mineral density, 

bone turnover markers, and various safety parameters over 1 year. The duration of the treatment 

period, 12 months, is commensurate with regulatory guidance in male osteoporosis populations, once 

anti-fracture efficacy has been demonstrated in women with postmenopausal osteoporosis.  

In order to evaluate the effect of denosumab on bone histology and histomorphometry, approximately 

20 subjects were to be enrolled at selected sites in a transiliac bone biopsy substudy. 
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Study participants 

Inclusion Criteria 

Subjects who met all of the following criteria were eligible for participation in the study: 

 Bone mineral density values (g/cm2) assessed by the local site at either the lumbar spine OR 

femoral neck that occurred within the following ranges, based on the particular scanner used: 

 

–  OR –  

Subjects with a history of a major osteoporotic fracture (eg, clinical vertebral, hip, humerus, and distal 

radius fractures) that occurred ≥ 6 months prior to screening were required to have BMD values within 

the following ranges: 

 
 
At least 2 lumbar vertebrae; it was required that ≥1 hip and ≥ 1 forearm be evaluable by DXA 

 Ambulatory men 30 to 85 years of age inclusive at the start of screening 
 Provided the appropriate written informed consent before any study-specific procedure 

 

Main Exclusion Criteria 

Subjects who met any of the following criteria or were diagnosed with any of the listed diseases or 

conditions were excluded from participation in the study: 

 BMD values (g/cm2) in subjects with or without a history of major osteoporotic fractures, 

based on the particular scanner that is used: 

 

 

 Any severe or ≥  1 moderate vertebral fractures on screening spinal x-ray; 

 Any vertebral fracture diagnosed within the 6 months prior to screening; 

 Any clinical fracture within the last 6 months prior to screening; 

 Previous participation in clinical trials with denosumab or administration of commercial 

denosumab; 
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 Vitamin D deficiency (25[OH] vitamin D level < 20 ng/mL [< 49.9 nmol/L]); vitamin D 

replenishment was permitted and in such circumstances subjects could be re-screened; 

 Hyper- or hypothyroidism; however, stable subjects (in the investigator's opinion) on thyroid 

hormone replacement therapy were allowed; 

 Hyper- or hypoparathyroidism (intact parathyroid hormone [iPTH] values outside of the 

reference range as determined by the central laboratory); 

 Elevated transaminases: serum aspartate aminotransferase (AST) or serum alanine 

aminotransferase (ALT) > 2.5 x the upper limit of normal (ULN; both as determined by the 

central laboratory); 

 Significantly impaired renal function as determined by a derived glomerular filtration rate 

(using the Modification of Diet in Renal Disease formula) of < 30 mL/min/1.73 m2 calculated 

by the central laboratory; 

 Hypo- or hypercalcemia based on the central laboratory reference ranges for albumin-adjusted 

serum calcium; 

 Malignancy (except fully resected cutaneous basal cell or squamous cell carcinoma) within the 

last 5 years; 

 Any metabolic bone disease (eg, osteomalacia, osteogenesis imperfecta, rheumatoid arthritis, 

Paget's disease, Cushing's disease or hyperprolactinemia) that had the potential to interfere 

with the interpretation of the findings; or evidence of malabsorption syndromes that had the 

potential to interfere with absorption of vitamin D; 

 Received any solid organ or bone marrow transplant or was on chronic immunosuppression for 

any reason; 

  Administration of intravenous bisphosphonate, fluoride (except for dental treatment), or 

strontium ranelate; 

 Oral bisphosphonate treatment: ≥3 months cumulatively in the past 2 years, OR ≥1 month in 

the past year, OR Any use during the 3-month period prior to randomization 

 Administration of any of the following treatments within the 3 months prior to screening: 

Anabolic steroids or testosterone, Glucocorticosteroids (≥5 mg prednisone equivalent per day 

for more than 10 days or a total cumulative dose of ≥50 mg) Calcitonin Calcitriol or vitamin D 

derivatives (vitamin D contained in supplements or multivitamins was permitted) 

 Other bone active drugs including anti-convulsives (except benzodiazepines) and heparin 

Chronic systemic ketoconazole, ACTH (adrenocorticotrophic hormone), cinacalcet, aluminum, 

lithium, protease inhibitors, methotrexate, 

 gonadotropin-releasing hormone agonists 

 Androgen deprivation therapy 

 Bilateral hip replacements; 

 Any physical or psychiatric disorder that, in the opinion of the investigator or Amgen, would 

prevent the subject from completing the study or would interfere with the interpretation of the 

study results; 

All potential subjects attended a screening visit within the 35 days prior to first dose to establish 

eligibility; low BMD was confirmed at the screening visit by dual-energy x-ray absorptiometry (DXA) 
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scans of the lumbar spine (L1-L4) or femoral neck, with eligibility determined by BMD (g/cm2) values 

(as specified in Section 7.6.1) corresponding to BMD T-scores (based on male reference ranges)≤-2.0 

and ≥-3.5 at the lumbar spine or femoral neck, OR a T-scores ≤-1.0 and ≥-3.5 at the lumbar spine or 

femoral neck in subjects with a history of major osteoporotic fracture. 

Comment: 

The current study included patients with somewhat lower fracture risk compared to inclusion criteria in 

PMO studies; please see discussion below.  

Significantly impaired renal function as determined by a derived glomerular filtration rate  of < 30 

mL/min/1.73 m2 was an exclusion criteria in the study. However, impaired renal function is not a 

current contraindication for denosumab. Impaired renal function is a common condition in the elderly 

osteoporosis patients. According to the MAH, there was no specific reason to exclude these patients 

from the study. The MAH proposal to clarify in the SmPC that subjects with an eGFR < 30 mL/min/1.73 

m2 were excluded from Study 20080098 is endorsed. 

Treatments 

During the 12-month double-blind phase, subjects were assigned treatment with 60-mg Q6M doses of 

denosumab or placebo by random assignment.  All subjects received 60-mg Q6M doses of denosumab 

during the 12-month open-label phase. 

Denosumab and the placebo for denosumab were administered as SC injections at the day 1, month 6, 

12, and 18 visits as the last procedure after all other study visit procedures had been completed. 

During the study, all subjects received daily supplements of calcium (≥1000 mg elemental calcium) 

and vitamin D (≥800 IU). 

Objectives 

Primary 

To evaluate the effect of denosumab 60 mg administered once every 6 months (Q6M) compared with 

placebo on lumbar spine BMD at month 12 in men with low BMD. 

Secondary 

To evaluate the effects of denosumab in men with low BMD compared with placebo on:  

 BMD at proximal femur (total hip, hip trochanter, femoral neck) and distal radius at month 12; 

 Serum type-1 collagen C-telopeptide (CTX1) at day 15. 

Exploratory 

To evaluate the effects of denosumab in men with low BMD on: 

 CTX1 at months 6 and 12 compared with placebo 

 CTX1 change from baseline at months 18 and 24 

 BMD for all skeletal sites at month 6 compared with placebo 

 BMD change from baseline for all skeletal sites at month 24 

 Bone histology and histomorphometry in a subset of subjects at month 12 
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Outcomes/endpoints 

 

Additional exploratory analyses were performed to characterize the relationship between the primary 

and selected secondary efficacy endpoints and the following covariates: Age (continuous), Baseline 

lumbar spine T-scores (continuous), Previous clinical fractures, Race/ethnicity (Caucasian, non-

Caucasian), Baseline CTX1 (continuous), Baseline testosterone levels (continuous), Geographic region, 

Baseline 10-year probability of major osteoporotic fracture with BMD (FRAXR) (continuous). 

The significance of each covariate was evaluated in a univariate fashion; covariates were adjusted in 

the covariate analysis of the primary endpoint. 

Comment: The endpoints are considered appropriate. 

Sample size 

Sample size considerations were taken with regard to both the primary and secondary endpoints and, 

to support a two-step sequential analysis strategy. While the Hochberg procedure was to be used in 

the actual analysis to control the overall type 1 error rate at 0.05, a more conservative method 

(Bonferroni) was applied in sample size calculation. 

The assumptions on treatment differences between groups and standard deviations (SD) at different 

skeletal locations were based on the BMD results from Amgen previous clinical studies (in women with 

postmenopausal osteoporosis and in men with non-metastatic prostate cancer undergoing androgen 

deprivation therapy). The sample size was driven by the number of subjects needed to detect a 

difference at distal radius. A total of 232 subjects, 116 in each treatment arm, provided 99% power for 

other anatomical sites and 80% power for distal radius, the latter based on a difference between 

groups of 1.99%, a standard deviation (SD) of 4.2% and a two-sided type-1 error rate of 0.01. A 10% 

dropout rate for the 12-month treatment duration was assumed. 
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For the primary endpoint the sample size provided a minimum of 99% power to detect a 5.1% 

difference at lumbar spine between the treatment groups at month 12 assuming a SD of 3.8% and a 

2-sided type-1 error rate of 0.05. 

Comment: Due considerations seem to have been taken as regards the assumptions on key endpoints, 

the method to be used for multiplicity adjustment and expected dropout rate.     

Randomisation 

Approximately 232 subjects were to be randomized in a 1:1 ratio to either denosumab 60 mg SC or 

matching placebo at Day 1 and Month 6 based on a randomization schedule using randomly permuted 

blocks. The randomization schedule was stratified by minimum BMD value (≤-2.5, >-2.5) at either the 

lumbar spine or femoral neck whichever corresponded to a lower T-score. At least 116 subjects with a 

T-score ≤-2.5 were to be enrolled to ensure an adequate number for a subgroup analysis.  

Comment: The randomisation procedure is acceptable.   

Blinding (masking) 

Denosumab or matching placebo doses were supplied in identical boxes containing a prefilled syringe 

(PFS) of 60 mg denosumab/mL or placebo solution. All DXA scans were submitted to the central 

imaging vendor for blinded analysis. Similarly, lateral spine x-ray films (for assessment of incident 

vertebral fracture) were scored at the central imaging vendor, with the radiologist being blinded to 

treatment. In addition, all post-baseline results of serum calcium, albumin-adjusted calcium, 

phosphorus, alkaline phosphatase, CTX1, BMD, bone histology and histomorphometry, and 

antidenosumab antibodies were concealed from investigators and sponsor personnel. 

Comment: The procedures to blind study treatment and maintain blinding seem satisfactory.     

Statistical methods 

The primary analysis was performed after all on-study subjects have had an opportunity to complete 

their Month 12 visit. A two-step sequential analysis strategy was applied in order to maintain the 

overall type 1 error rate at 0.05. If the primary efficacy null hypothesis could be rejected (step 1), 

then all secondary hypotheses were to be simultaneously tested (step 2) using the Hochberg 

procedure. The primary analysis was performed using an analysis of covariance (ANCOVA) model with 

last-observation-carried-forward (LOCF) imputation. The ANCOVA model included treatment as the 

main effect and the level of baseline BMD T-score as a covariate (randomization stratification factor). 

Secondary BMD endpoints (i.e. percent change from baseline to month 12 in BMD of the other skeletal 

sites) were analysed using the same approach while the analysis of percent change from baseline to 

day 15 in CTX1 was analysed using the van Elteren stratified rank test adjusting for baseline BMD T-

score. 

The Primary Analysis Set comprised all randomized subjects who had a non-missing baseline and at 

least 1 non missing post baseline evaluation at or prior to the time point under consideration. The Per 

Protocol Set included subjects who were in the primary analysis set, received 2 doses of investigational 

product during the double-blind period, and satisfied all eligibility criteria.   

Several sensitivity analyses were planned. These analyses included the primary analysis repeated 

based on the per protocol analysis set, an ANCOVA model (LOCF) incorporating baseline testosterone 

as an additional covariate, a likelihood-based repeated measures model without imputation of missing 

post baseline measurements of BMD, and the primary ANCOVA with missing post baseline BMD 
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imputed by baseline BMD for denosumab-treated subjects and by LOCF imputation for placebo-treated 

subjects. Sensitivity analyses for the BMD secondary endpoints were performed using the likelihood-

based repeated measures model. 

Additional exploratory analyses to characterize the relationship between a subset of key endpoints and 

a number of pre-defined covariates were planned. In addition a number of exploratory subgroups 

analyses were pre-defined. 

Longer term safety and exploratory efficacy was to be assessed during the 12-month open-label phase 

once all on-study subjects have had an opportunity to complete their 24-month visit. Only descriptive 

statistics was to be provided for months 12-24 and was to be reported separately. 

Comment: 

Overall, the statistical analysis methods are acceptable. The stratification factor was taken into account 

in the analyses and the method to deal with multiple testing is considered adequate. Issues identified 

that may have led to a risk of overestimating the size of treatment efficacy with denosumab concerned 

the definition of the primary analysis population and primary method for handling missing data. In the 

light of this fact it can be questioned whether the sensitivity analyses are sufficiently conservative.  

 

To be included in the primary efficacy population subjects were to have both baseline and at least one 

post-baseline assessment implying that subjects with missing data were to be ignored in the analyses. 

No analysis was planned based on all randomised subjects or planned to include patients without a 

post-baseline measurement. Regarding the imputation of missing data by using LOCF it is not fully 

clear whether appropriate in this setting since it is a less acceptable method in conditions expected to 

deteriorate over time.  

  

While the performance of several sensitivity analyses is endorsed it can however be questioned 

whether any of the sensitivity analyses, besides the baseline-observation-carried-forward (BOCF)/LOCF 

imputation (meant to imply a worst case/best case imputation for denosumab and placebo 

respectively), is sufficiently conservative. An analysis based on the PP population is appropriate when 

offered as supportive evidence but is in general not considered conservative when the objective is to 

show superiority. In addition, sensitivity analyses based on a repeated measures model may neither be 

appropriate considering the potential risk for that treatment efficacy is overestimated. The use of this 

analysis method is in general only appropriate if missing data are negligible.    

 

Regarding the potential concerns, the number of subjects with missing 12-month BMD data were 

however low and concerned 7-8 subjects in the denosumab arm and 3-4 in the placebo arm depending 

on BMD endpoint. Although there were more subjects in the denosumab than in the placebo arm that 

had missing data, it is not believed that another imputation method will change overall conclusions 

regarding BMD endpoints since both convincing and seemingly robust. In addition, although not 

evident that LOCF is appropriate in this setting, the sensitivity analysis of the primary endpoint using a 

BOCF/LOCF imputation provides the smallest difference  between denosumab and placebo (the point 

estimate being 4.7, the 95% CI: 3.9, 5.5).  
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Results 

 Participant flow  

 
 

 
 
 
 
 
 
 
 

 

 

 
 
 
 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

Screened 

n = 647  

Excluded n=405 
Not meeting inclusion or 
meeting exclusion 
criteria n = 367 
Refused to participate 
(n=…) 
Other reasons (n=…) Randomised n = 242 

Allocated denosumab n = 121 
Received denosumab n = 120 
Never received denosumab n = 1 

Allocated placebo n = 121 
Received placebo n = 120 
Never received placebo n = 1 

Discontinued prior to 
month 12 (phase 1) 
n = 10 

Discontinued prior to 
month 12 (phase 1) 
n = 4 

Primary analysis phase 1 
n = 114 
Per protocol analysis 
n = 111 

Primary analysis phase 1 
n = 118 
Per protocol analysis 
n = 113 
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Entered phase 2 
continuous denosumab 
n = 111 
Discontinued phase 2 
prior to month 24 n = 6 

Primary analysis n = 105  

Entered phase 2 cross-
over placebo-denosumab 
n = 117 
Discontinued phase 2 
prior to month 24 n = 3 

Primary analysis n = 114  
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Table: Subject Disposition (Randomized Subjects) (20080098 Final 24 Months  
Analysis 
 

 

Recruitment 

The first subject was screened on 10 September 2009 and the first subject was enrolled on 14 October 

2009. The last subject completed month 12 on 21 June 2011 and month 24 on 23 May 2012. The CSRs 

for phase 1 and 2 are dated 01 November 2011 and 17 December 2012, respectively.  

Conduct of the study 

The original protocol (dated 22 June 2009) was not modified. There were no changes made to the 

protocol-specified analyses. 

During phase 1 of the trial 10 subjects (4%) had important protocol deviations related to eligibility 

criteria (4 [3%] denosumab; 6 [5%] placebo). Of these, 3 subjects (1 denosumab, 2 placebo) were 

enrolled who did not fulfil the entry criterion of having BMD values within the study-specified range. 

The overall subject incidence of important protocol deviations during the 12-month double-blind phase 

of the study was 10% (12 [10%] denosumab; 13 [11%] placebo). The most common deviations were 

characterized as ICH/GCP compliance issues (4% denosumab, 6% placebo), generally consisting of on-

study DXA scans being analysed locally (3 denosumab, 4 placebo), failure to promptly obtain informed 

consent subsequent to the issuance of the protocol addendum (1 denosumab, 2 placebo), and the use 

of temperature-compromised investigational product (9 [4 denosumab, 5 placebo]; all centre 66008). 

Other eligibility criteria deviations occurred once only. 

During the 12-month open-label phase 2 of the study, the overall subject incidence of important 

protocol deviations was 3.5% (3/111 [2.7%] long-term, 5/117 [4.3%] crossover). These deviations 

were use of temperature-compromised investigational product (4 subjects centre 22003; 2/111 
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[1.8%] long-term; 2/117 [1.7%] crossover), ICH/GCP compliance issues (1/111 [0.9%] long-term; 

2/117 [1.7%] crossover) consisting of an on-study DXA scan being analysed locally (0 long-term; 

1/117 [0.9%] crossover), failure to obtain informed consent subsequent to the issuance of a protocol 

addendum (1/111 [0.9%] long-term; 1/117 [0.9%] placebo), and a subject taking other medications 

affecting bone metabolism (0 long-term; 1/117 [0.9%] crossover). 

None of the deviations were considered to have the potential to affect the conclusions of the study. 

Comment: It is agreed that the protocol deviations reported for trial 20080098 are not considered to 

have an influence on the benefit/risk evaluation of this study. 

Baseline data 

All subjects were men, with a mean (SD) age of 65 (9.8) years (64.9 [10.5] years in the denosumab 

group and 65.0 [9.1] years in the placebo group); the majority of enrolled subjects were between the 

ages of 50 and 79 years. The overall mean body mass index (BMI) (SD) was 25.8 (3.6) kg/m2 (25.6 

[3.6] in the denosumab group and 26.0 [3.6] in the placebo group).  

All subjects in the denosumab group were white and 88.4% of subjects in the placebo group were 

white. 

Baseline mean (SD) testosterone concentrations were similar between subjects in the denosumab 

(368.4 [121.0] ng/dL) and placebo (356.3 [116.7] ng/dL) treatment groups; 14.0% of subjects in the 

denosumab group and 16% of subjects in the placebo group were noted to be hypogonadal as defined 

by serum testosterone concentration < 250 ng/dL.  

Most subjects (>97%) were categorized as not having underlying causes osteoporosis at baseline, 

including glucocorticoid use, rheumatoid arthritis or secondary osteoporosis. 

Baseline bone turnover markers and laboratory parameters were similar across the treatment groups. 

Median baseline concentrations of the bone resorption marker serum CTX1 were 0.364 ng/mL in the 

denosumab group and 0.374 ng/mL in the placebo group. 

Greater than 94% of subjects in each treatment group had no prior use of osteoporosis medications.  
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Baseline Bone Mineral Density by Densitometer Type (Descriptive Statistics)(Randomized 

Subjects) (20080098 First 12 Months Analysis) 
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Table. Baseline Demographics, Body Composition, and Geographic Region (Randomized Subjects) 

(20080098 Phase 1 First 12 Months Analysis) 

 

Comment: Eligibility criteria for Study 20080098 were designed to include a subject population that 

was consistent with prior registration studies for the pharmacological treatment of male osteoporosis 

and encompassed a population with a significant risk of fracture as estimated using the FRAX 

algorithm. As regards baseline data there is very limited data on ethnicities for groups other than 

white.  

As regards osteoporosis disease state although T-scores and the 10-year fracture risk calculated using 

the FRAX algorithm were comparable between groups, the proportion of subjects with prevalent 

vertebral fractures was numerically higher in the denosumab than in the placebo group probably 

indicating a slightly worse disease state in the denosumab group. 

Numbers analysed 

Two hundred forty-two (242) subjects were enrolled and randomized into the denosumab (n = 121) or 

placebo group (n = 121). A total of 240 subjects (120 denosumab, 120 placebo) received ≥ 1 dose. Of 

the enrolled subjects, 111 (91.7%) in the denosumab and 117 subjects (95.9%) in the placebo group 
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completed the primary analysis phase. Two hundred twenty-eight (228) subjects (94%) (111 

denosumab / denosumab [long term], 117 placebo / denosumab [crossover]) entered the open-label 

phase, 1 of whom in the crossover group never received denosumab in this phase but remained on 

study and completed the study. Of the 228 subjects who entered the open-label phase, 105 (94.6%) 

in the long term and 114 (97.4%) in the crossover group completed this phase. 

Comment: The number of dropouts was reasonable but higher in the denosumab group. 

Outcomes and estimation 

Primary Endpoint: percent Change From Baseline in Lumbar Spine BMD at 12 Months 

Subjects treated with denosumab, as compared with placebo, showed significantly greater gains in 

mean percent change from baseline at month 12 in lumbar spine BMD. 

Table. Lumbar Spine Bone Mineral Density by DXA Percent Change From Baseline by Visit 

(ANCOVA Model) (Primary Efficacy Subset, LOCF) (20080098 First 12 Months Analysis) 

 

Denosumab significantly increased lumbar spine BMD, compared to placebo, in all of four sensitivity 

analyses that were conducted to evaluate the robustness of the results from the primary analysis of 

the primary endpoint. 

In addition, after controlling for covariates (baseline age, race, baseline lumbar spine T-score, baseline 

serum CTX1, baseline testosterone level, previous osteoporotic fractures, geographic region, and 

baseline 10-year probability of major osteoporotic fracture [with BMD]) individually and simultaneously 

in the ANCOVA model, the effect of denosumab treatment on the primary endpoint remained both 

consistent and significant. 

Comment: The study results demonstrated a significant increase in the primary endpoint: percent 

Change From Baseline in Lumbar Spine BMD at 12 Months. 
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Secondary Endpoints 

As shown in the table below, subjects treated with denosumab showed greater gains at month 12 in 

BMD, as compared with placebo-treated subjects, at the total hip (2.4% vs 0.3%), femoral neck (2.1% 

vs 0%), trochanter (3.1% vs 0.8%), and distal radius (0.6% vs -0.3%); mean differences between the 

treatment groups ranged from 0.9% to 2.3%. 

Table. Results of Secondary Endpoints(Primary Efficacy Subset, LOCF)(20080098 First 12 Months 

Analysis) 

 

Serum CTX1 

Treatment with denosumab significantly decreased mean serum CTX1 concentration, a marker of bone 

resorption, compared with placebo at day 15 (adjusted p <0.0001). 

Median percent changes from baseline in serum CTX1 concentration at day 15 were -45% in the 

denosumab group and -2% in the placebo group. 

Decreases in CTX1 were less than those observed in previous denosumab studies, which can be 

attributed to the CTX1 LLOQ defined by the central laboratory (0.2 ng/mL; Covance; Indianapolis, IN) 

being higher than the LLOQ defined in previous denosumab clinical studies (0.05 ng/mL) (PKPD, 

Amgen; Thousand Oaks, CA). 

Comment: The study results demonstrated a significant increase in the secondary endpoints: percent 

Change from Baseline in total hip, femoral neck, trochanter and radius BMD at 12 Months as well as 

decrease in CTX at day 15. 

Open label phase 

In the open-label phase, for the efficacy analysis set of subjects who entered the open-label phase (N 

= 111 long-term, 117 crossover), BMD at the lumbar spine, total hip, femoral neck, hip trochanter, 

and distal radius continued to increase from month 12 to month 24 in the long-term group. In this 

group, mean percent increases from baseline were 8.0%, 3.4%, 3.4%, 4.6%, and 0.7% for lumbar 

spine, total hip, femoral neck, hip trochanter, and distal radius, respectively, at month 24 compared 

with 5.8%, 2.3%, 2.2%, 3.2%, and 0.6% at month 12. 

In the crossover group, increases from month 12 to month 24 were similar to those observed in the 

long-term group from baseline to month 12 during the initial denosumab treatment. In this group, 

mean percent changes from baseline were 5.7%, 2.0%, 1.8%, 2.7%, and 0.6% for lumbar spine, total 
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hip, femoral neck, hip trochanter, and distal radius, respectively, at month 24 compared with 0.8%, 

0.3%, -0.1%, 0.8%, and -0.3% at month 12. 

In the open-label phase, the decrease in median percent change from baseline in CTX1 observed 

through month 12 (-60%) in the denosumab/long-term group was maintained through months 18 and 

24 (-57% and -50%, respectively). Similar decreases were observed at month 18 and month 24 (-

68% and -59%, respectively) in the placebo/crossover group after the first administration of 

denosumab for this group at month 12. 

Fractures 

During the 24-month study period, clinical fractures were reported by the investigators for 5 subjects 

(3 rib, 2 foot) in the denosumab/long-term group (5/120 = 4.2%) and 2 subjects (rib, humerus) in the 

placebo/cross-over group (2/120 = 1.7%, see table in the Safety section. Clinical osteoporotic 

fractures were reported in 3 subjects (3 rib) in the denosumab/long-term group (3/120 = 2.5%) and 2 

subjects (rib, humerus) in the placebo/cross-over group (2/120 = 1.7%) 

New (morphometric) vertebral fractures confirmed by the central imaging vendor were reported for 0 

subjects in the denosumab/long-term group and 1 subject in the placebo/cross-over group (1/120 = 

0.8%). 

Comment: During the open label phase 2 of trial 20080098 the effects seen with denosumab on BMD 

as well as CTX1 were generally maintained, while in participants who were switched from the placebo 

arm in phase 1 to denosumab in phase 2 (crossover group) effects on BMD and CTX1 were comparable 

to those seen in the denosumab arm in phase 1. 

The number of fracture events is too small for any meaningful analysis; study 20080098 was not 

powered to assess anti-fracture efficacy, but focussed on the surrogate parameter BMD. 

Anti-denosumab antibodies 

All subjects tested during the overall 24 months of the study (n = 239; 119 long-term, 120 crossover) 

were negative for anti-denosumab binding antibodies at all tested time points (baseline, months 12 

and 24 [or at early termination where applicable]). Final post-baseline samples were not available for 7 

subjects. No neutralizing antibodies were reported. 

Comment: Since no anti-denosumab antibodies have been detected the influence of possible 

antibodies on efficacy could not be evaluated. In previous trials less than 1% of patients treated with 

denosumab for up to 5 years tested positive for non-neutralizing binding antibodies, with no evidence 

of altered pharmacokinetics, toxicity, or clinical response and no neutralizing antibodies had been 

observed. 

Clinical studies in special populations 

No separate studies in special populations have been conducted, but subgroups age, race, geographic 

region, baseline serum CTX1, minimum baseline BMD T-score, baseline testosterone, and baseline 10-

year major osteoporotic fracture risk (with BMD) have been analysed for study 20080098. In all 

subgroups denosumab increased lumbar spine BMD at the primary assessment time point compared 

with placebo.  
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Comment: The applicant’s strategy not to conduct separate studies in special populations but to bridge 

to previous results and to provide subgroup analyses for study 20080098 is endorsed.  

Subgroup analyses 

The primary endpoint was analyzed to assess the efficacy of denosumab within various subgroups: 

age, race, geographic region, baseline serum CTX1, minimum baseline BMD T-score, baseline 

testosterone, and baseline 10-year major osteoporotic fracture risk (with BMD). For all subgroups 

analyzed, denosumab increased lumbar spine BMD at the primary assessment time point compared 

with placebo. For the age subgroups, a significant quantitative interaction was observed: the percent 

change in lumbar spine BMD from baseline to month 12 for denosumab compared with placebo was 

5.8% for subjects < 65 years of age and 4.1% for subjects ≥65 years of age. However, qualitative 

interaction testing indicates that, while some evidence exists that the magnitude of the treatment 

effect differs by age, there is no evidence that the direction of the effect differs by age. 

 

Table. Lumbar Spine Bone Mineral Density by DXA Percent Change From Baseline at Month 
12 by Age < 65 and ≥ 65 (ANCOVA Model) (Primary Efficacy Subset, LOCF) (Sensitivity 
Analysis) (20080098 First 12 Months Analysis) 

 

 

Comment: The percent change in lumbar spine BMD from baseline to month 12 for denosumab 

compared with placebo was 5.8% for subjects < 65 years of age and 4.1% for subjects ≥65 years of 

age.  

The applicant has adequately discussed the difference seen in the percent change in lumbar spine BMD 

between subjects < 65 years and those ≥ 65 years of age in Study 20080098 including whether this 

finding might indicate a difference in efficacy between male and female patients. Contributing factors 

appear to be lower baseline BMD T-scores at the lumbar spine in the < 65-years subgroup compared 

to those ≥ 65-years and a higher than expected percent change from baseline in the placebo group in 

the ≥ 65-years subgroup compared with younger subjects. Also the treatment difference in the percent 

change from baseline in lumbar spine BMD at 12 months was consistent between age subgroups in 

Studies 20030216 (DXA substudy) and 20040138 and therefore does not indicate a difference in 

treatment efficacy between women and men. The treatment difference in the percent change from 

baseline in total hip BMD at 12 months was also consistent between age subgroups in Studies 

20080098, 20030216 (DXA substudy), and 20040138.  



 

 

 
Assessment report   

EMA/CHMP/267934/2014  Page 25/62 

 

The CHMP “Guideline on the Evaluation of Medicinal Products in the Treatment of Primary 

Osteoporosis” states that a bridging study in the male osteoporosis setting using the same dosing 

regimen may be sufficient for approval, provided that the eligibility criteria generate a similar fracture 

risk as in women with PMO.  

The inclusion criteria of this male osteoporosis study resulted in an overall male population with higher 

BMD and a clearly lower fracture risk compared to PMO women.  

The MAH states that factors independent of bone density contribute to susceptibility to fracture in men 

and that inclusion T-score criteria used are consistent with prior registration studies for the 

pharmacological treatment of male osteoporosis.  

Furthermore the male study subgroup with a baseline 10-year fracture risk that overlapped with 

subjects from the PMO study included 222 of 242 subjects. In this subgroup, the effect of denosumab 

treatment on the percent change from baseline in BMD (4.7%) was consistent with that observed in 

the overall male study population (4.8%) and in the same range as observed in subjects enrolled in 

the PMO (DXA) substudy (5.5%). 

The male osteoporosis subgroup that would have fulfilled the inclusion criteria for a PMO study in 

terms of age and baseline BMD criteria included only 59 of 242 subjects but the effect of denosumab 

treatment on the percent change from baseline in BMD (4.9%) was in the same range as observed in 

subjects enrolled in the PMO (DXA) substudy (5.5%). 

 

Subjects with high fracture risk 

Descriptive statistics are provided for percent change in BMD from baseline to month 12 at each 

skeletal site and for percent change from baseline in CTX1 for the subset of subjects with a baseline 

10-year major osteoporotic fracture risk (with BMD [FRAX®]) in the highest tertile (> 11.2%). These 

results demonstrated similar increases in BMD at each skeletal site and similar decreases in CTX1 

compared with the overall patient population. 

Ethnicity 

Limited data are available for non-white populations. The consistency of the effect of denosumab on 

BMD across ethnicities has been demonstrated in other studies, including Studies 20030216 and 

20040138.   

Comment: Data on the efficacy of denosumab in ethnicities other than white Caucasians is limited. The 

applicant has provided covariate analyses showing that the effect of denosumab on the percent change 

from baseline in lumbar spine BMD was comparable before and after adjusting for region. In addition a 

subgroup analysis of Study 20080098 comparing European and North American subjects did not show 

clinically relevant differences in the effect of denosumab on the percent change from baseline in 

lumbar spine BMD at month 12 between these subgroups. There were no clinically relevant differences 

in the incidence of adverse events between European and North American subgroups in Study 

20080098. 

Bone biopsy substudy 

A total of 29 subjects (17 denosumab, 12 placebo) were enrolled at selected study sites to undergo a 

transiliac bone biopsy within 30 days prior to the month 12 visit. 
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Overall, bone biopsy results showed normal bone histology. After 12 months of denosumab treatment, 

there was evidence of normal lamellar bone, normal mineralization, and normal osteoid in both 

treatment groups. There was no evidence of osteomalacia, marrow fibrosis, woven bone, or abnormal 

osteoid. Denosumab did not impair matrix mineralization. 

In accordance with denosumab’s mechanism of action, evaluation of histomorphometric parameters 

showed changes consistent with decreased bone remodeling in subjects treated with denosumab 

compared with placebo. Decreased bone remodeling led to reductions in tetracycline uptake and 

therefore labeling. As a consequence, a reduction in single and double labels was observed in a 

number of biopsies in the denosumab group. Evaluation of dynamic bone histomorphometry in the 

subset of samples in which double or single labels were present showed changes consistent with 

decreased remodeling in subjects treated with denosumab. 

Comment: The MAH has stated that the bone biopsy sub-study results did not differ from the bone 

biopsy studies in PMO women. 

Ancillary analyses 

Comparison and Analyses of Results Across Studies 

This section provides a qualitative comparison of the results from: 

 the actual phase 3 study in men with low BMD, Study 20080098 

 the phase 3 study in PMO, Study 20030216 

 the phase 3 study of denosumab in the treatment of bone loss associated with ADT in men 

with prostate cancer (HALT) Study 20040138  

The comparisons of efficacy results were based on data from the first 12 months of each study. For 

each BMD endpoint, the analysis set included all randomized subjects who had both a baseline 

measurement and at least 1 postbaseline evaluation at or before the timepoint under consideration. 

BMD information at the 12-month time point was not available for all subjects in Studies 20030216 

and 20040138:  

• In Study 20030216, BMD was measured at 12 months at all skeletal sites only in subjects in the DXA 

substudy. Thus, 12-month BMD results in Study 20080098 are compared with 12-month BMD results 

in subjects in the 20030216 DXA substudy.  

• In Study 20040138, distal radius BMD was measured only in subjects enrolled in the DXA substudy; 

thus, distal radius BMD results for 20040138 were based on subjects in the DXA subtudy. Analyses for 

other BMD sites in Study 20040138 were based on all subjects.  

Comment: BMD information at the 12-month time point was not available for all subjects in PMO study 

20030216 and HALT study 20040138. The comparison of male osteoporosis BMD results are made with 

the DXA substudies of the pivotal studies. 

The MAH has adequately justified that the subjects in the DXA substudies were comparable with the 

total PMO and male HALT study populations in terms of baseline BMD, age, previous fractures and 

fracture risk.   
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Baseline demographics, BMD, fracture history, 10-year fracture risk 

Overall, baseline subject demographic characteristics were well balanced between the denosumab and 

placebo groups in Studies 20080098, 20030216, and 20040138. As required by the inclusion criteria, 

all subjects were men in Studies 20080098 and 20040138 and all subjects were women in Study 

20030216. Study 20080098 allowed enrollment of men as young as 30; therefore, the mean age in 

that study was lower (64.9 denosumab, 65.0 placebo) compared with Study 20030216 (72.3 

denosumab, 72.3 placebo) and Study 20040138 (75.3 denosumab, 75.5 placebo). 

Consistent with the eligibility criteria for these studies, the mean baseline BMD T-scores in Study 

20030216 were lower than those in Study 20080098, which were generally lower than those in Study 

20040138. For Study 20030216, BMD T-score at the lumbar spine or total hip had to be < -2.5 at 

either site and ≥ -4.0 at both sites. To be included in Study 20080098, subjects had to have BMD 

equivalent to a T-score of ≤ -2 and ≥ -3.5 at the lumbar spine or femoral neck or ≤ -1 and ≥ -3.5 at 

the lumbar spine or femoral neck with a history of major osteoporotic fracture. The criteria for Study 

20080098 are similar to prior registrational studies for the pharmacologic treatment of male 

osteoporosis. 

Figure. Distribution of Baseline Lumbar Spine BMD T-score for Studies 20080098, 20030216, 

and 20040138 

 

 

The proportions of subjects with a history of any fracture (based on self-reported fractures recorded on 

the fracture history case report form [CRF]) were similar between treatment groups in each study, but 

were lower in Studies 20080098 and 20040138 (range 33.7% to 39.7%) than in Study 20030216 

(range 53.3% to 53.7%). 

Including femoral neck BMD in the calculation, the median (interquartile range) 10-year risks of major 

osteoporotic fracture and hip fracture in Study 20080098 (8.4% [5.3%, 12.7%] and 2.4% [1.1%, 

4.5%], respectively) were similar to those in Study 20040138 (7.9% [5.3%, 11.2%] and 2.9% [1.6%, 

4.8%]), and lower than those in Study 20030216 (15.1% [10.4%, 21.5%] and 4.8% [2.5%, 8.7%]). 
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The median level of serum CTX was lower in Study 20080098 than those in Study 20030216 or Study 

20040138. 

Comment: Overall, the subjects in the actual male osteoporosis study were younger, had higher BMD, 

less previous fractures and had a lower 10-year risk for fracture compared to the postmenopausal 

osteoporosis studies.  

 

Comparison of Efficacy Results of All Studies 

Cross-study comparisons are presented for both absolute change and percent change in BMD, as 

assessed by DXA, at each measured skeletal site. Statistically significant increases in BMD were 

observed at all skeletal sites measured. 

Table. Summary of Bone Mineral Density by DXA Change From Baseline at Month 12 by Site 

(Descriptive Statistics, LOCF)  

 

Number of subjects randomized in Study 20080098: 121 placebo and 121 denosumab Number of subjects enrolled in Study 20030216 DXA substudy: 
209 placebo and 232 denosumab Number of subjects randomized in Study 20040138: 734 placebo and 734 denosumab; Number of subjects enrolled 
in DXA substudy: 148 placebo and 161 denosumab LS = Least squares; Pt Est = Point estimate; Difference = Denosumab - Placebo a Based on an 
ANCOVA model adjusting for treatment and baseline BMD T-score level for Study 20080098; treatment, baseline BMD, machine type, and baseline 
BMD-by-machine type interaction for Study 20030216; and treatment, age group, ADT duration at study entry, baseline BMD, machine type, and 
baseline BMD-by-machine type interaction for Study 20040138  
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Table. Summary of Bone Mineral Density by DXA Percent Change From Baseline at Month 12 

by Site (ANCOVA Model With LOCF)  

 

Number of subjects randomized in Study 20080098: 121 placebo and 121 denosumab Number of subjects enrolled in Study 20030216 DXA substudy: 
209 placebo and 232 denosumab Number of subjects randomized in Study 20040138: 734 placebo and 734 denosumab; Number of subjects enrolled 
in DXA substudy: 148 placebo and 161 denosumab n = Number of subjects with observed data at baseline and at ≥ 1 postbaseline visit at or before the 
time point of interest  
 

Comment: Overall, the placebo-subjects in the actual male osteoporosis study had a stable BMD 

during the 12 months talking against a rapid bone loss. The placebo-subjects had a decrease in BMD at 

12 months especially in study 20040138.  

Based on the differences in baseline absolute BMD levels between trials the applicant has presented 

both absolute and percent change in BMD, which is endorsed. The mean absolute changes between 

studies were comparable but the percent change in BMD was slightly lower in the actual study 

20080098 due to higher baseline BMD.  

Denosumab significantly reduced bone resorption, as assessed by decreases in serum CTX1 

concentrations, in Studies 20080098, 20030216, and 20040138. The median decrease in serum CTX1 

in the denosumab group in Study 20080098 was smaller than those estimated in previous denosumab 

clinical studies. This is due to a higher LLOQ of 0.2 ng/mL defined by the central laboratory of Study 

20080098 compared with an LLOQ of 0.05 ng/mL defined in previous denosumab studies. 

Comment: All studies consistently demonstrated a significant effect of denosumab on the marker of 

bone resorption serum CTX1, but the size of the effect in study 20080098 was lower than seen in the 

previous studies. The applicant argues that this is due to a higher LLOQ and imputation of the majority 

of CTX1 values at day 15 with this LLOQ and provided a recalculation using raw data for CTX1 from 

study 20080098. This recalculation showed a relative decrease in CTX1 comparable to that seen in the 

previous studies.  
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Summary of Results Across Studies by the MAH 

The distribution of 10-year major osteoporotic fracture risk between Studies 20080098 and 20030216 

have considerable overlap. The population studied in Study 20030216 is considered to be at increased 

fracture risk; the similarity in the risk distributions would indicate that the population in Study 

20080098 is also at increased fracture risk. In addition, denosumab has consistent efficacy across the 

range of baseline fracture risk, further supporting the comparison of efficacy across the 3 studies. 

Covariate analyses demonstrated that the effect of denosumab was consistent across the range of 

baseline fracture risks in Study 20080098, and subgroup analysis in subjects with the highest baseline 

fracture risk demonstrated that denosumab increased BMD to a similar magnitude in these subjects. 

In Studies 20030216 and 20040138, significant increases in BMD were observed at all skeletal sites 

measured (lumbar spine, proximal femur [total hip, femoral neck, trochanter], and distal radius). In 

Study 20030216, the primary efficacy analysis demonstrated the efficacy of denosumab at decreasing 

fracture risk, with relative risk reductions at month 36 for new vertebral, nonvertebral, and hip 

fractures of 68%, 20%, and 40%, respectively. A decrease in fracture risk was also observed in Study 

20040138, with a 62% decrease in the incidence of new vertebral fractures in the denosumab group 

relative to the placebo group at month 36. Thus, Studies 20030216 and 20040138 demonstrated that 

increases in BMD with denosumab 60 mg Q6M are associated with decreases in the risk of fracture. 

Mean increases in BMD in Study 20080098 were similar to the mean increases in BMD in Studies 

20030216 and 20040138 at month 12. Since increases in BMD were associated with fracture risk 

reduction in Studies 20030216 and 20040138, it is reasonable to extrapolate the anti-fracture efficacy 

of denosumab 60 mg Q6M to men with osteoporosis. 

Comment: According to the MAH, baseline fracture risk between Studies 20080098 and 20030216 

have considerable overlap. As discussed above, however, the subjects in the actual male osteoporosis 

study were younger, had higher BMD, less previous fractures and had a lower 10-year risk for fracture 

compared to the postmenopausal osteoporosis studies.  

2.4.1.  Discussion 

It has previously been shown that the pharmacokinetics of denosumab is not significantly different 

depending on age, sex, race or disease state. A tendency of lower exposure in patients with higher 

bodyweight has been observed but was considered not to be of clinical relevance due to similar effect 

on pharmacodynamic markers over the weight range. Impaired renal function, which is a common 

condition in the elderly osteoporosis patients, is not a current contraindication for denosumab. 

Significantly impaired renal function as determined by a derived glomerular filtration rate of < 30 

mL/min/1.73 m2 was, however, an exclusion criteria in the study, according to the MAH without any 

apparent reason. This fact is specified in the SmPC.  

Overall, the number of subjects that discontinued study and/or study treatment was low. Of the 240 

subjects who received ≥  1 dose of investigational product (120 in each group), 13 subjects (9 in the 

denosumab arm; 4 in the placebo arm) discontinued investigational product within the first 12 months 

of the study; the remaining 227 (94%) subjects completed the study (111 denosumab-treated 

subjects [92%]; 116 placebo-treated subjects [97%]). 

A broad patient population of men with low BMD was enrolled, encompassing a wide age range (31 to 

84 years) and range of baseline fracture risk. Denosumab increased BMD, as assessed by DXA at the 

lumbar spine, total hip, femoral neck, trochanter, and distal radius in men with low BMD. The mean 

change in primary endpoint, lumbar spine BMD after 12 months of treatment was large (5.7% in the 

denosumab group as compared with 0.9% in the placebo group [p < 0.0001]). The study results 
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demonstrated also a significant increase in the secondary endpoints: percent Change from Baseline in 

total hip, femoral neck, trochanter and radius BMD at 12 Months as well as decrease in CTX. 

Using a bridging approach requires (besides a study of at least a one year duration and that the 

dosage is justified) that the risk factors chosen for inclusion in the pivotal study will generate a 

fracture risk of a magnitude similar to that of postmenopausal osteoporotic women. While 

acknowledged that independent risk factors for fractures have not been as extensively validated in 

men as in women, the relationship between BMD and fracture risk seems to be similar in men and 

postmenopausal women. The mean baseline BMD T-scores were however lower in Study 20030216 

than in 20080098, consistent with and hence, depending on, the difference in eligibility criteria. In 

study 20030216, eligible subjects were postmenopausal women with osteoporosis (BMD T-score < -2.5 

at the lumbar spine or the total hip and ≥ -4.0 at both sites). In study 20080098, eligible subjects 

were men 30 to 85 years of age, inclusive, with BMD T-score ≤-2 and ≥ -3.5 at the lumbar spine or 

femoral neck or ≤ -1 and ≥ -3.5 in subjects with a history of major osteoporotic fracture. 

There is no reason to doubt the efficacy of treatment with denosumab in the studied population in 

increasing BMD T-score, irrespective of anatomic location. However, while there is a considerable 

overlap in the distribution of the 10-year major osteoporotic fracture risk between Study 20040138 (in 

men with non-metastatic prostate cancer undergoing ADT) and Study 20080098, the fracture risk 

distribution for Study 20080098 and Study 20030216 is not as overlapping. The median 10-year major 

osteoporotic fracture risk was 15.1% in Study 20030216 and 8.4% Study 20080098, respectively. 

Besides higher baseline BMD T-scores, the proportion of subjects with a history of any fracture was 

lower in Study 20080098 (<40%) than in Study 20030216 (>50%). There was also a difference in 

age. While 55% were 65 years or older in Study 20080098, the corresponding proportion in Study 

20030216 was 95%.  

2.4.1.  Conclusions on the clinical efficacy 

With reference to the EMA Guideline on the evaluation of medicinal products in the treatment of 

primary osteoporosis (CPMP/EWP/552/95 Rev. 2) regarding bridging, the subjects for male 

osteoporosis studies in should include men with a similar risk for fracture as the PMO women for the 

substance. The MAH justification of the inclusion criteria of this male osteoporosis study that resulted 

in a male population with higher BMD and a clearly lower fracture risk compared to PMO women was 

considered acceptable by the CHMP.  

Additional analyses comparing the treatment effect in a risk matched female and male population were 

required and confirmed that the effect on BMD was consistent.  

The guideline further postulates that the magnitude of the BMD changes versus placebo should be 

similar to that observed in PMO women. BMD information at the 12-month time point was available 

only for a minority of subjects in the pivotal PMO study and HALT male studies. The comparison of 

male osteoporosis BMD results are therefore made with the small DXA substudies of the pivotal PMO 

study. The MAH has justified that the subjects in these DXA substudies were comparable with the total 

PMO population in terms of baseline BMD, age, previous fractures, and fracture risk. 

Finally, the guideline states that the observed BMD changes should be proportional to the decreased 

incidence of fractures in treated women. This requirement has been fulfilled. 

Treatment with denosumab in the studied male osteoporosis population increased BMD T-score, 

although no clinical benefit in terms of reduced fracture risk was observed in this small study and 

factors independent of bone density contribute to susceptibility to fracture in men to a greater extent 

than in women.  
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There was a numerical increase of total number of serious adverse events with active treatment in this 

study and denosumab is associated with previously identified risks such as ONJ and atypical femoral 

fractures that may occur at increasing frequencies in longer-term treatment duration. These issues 

need to be followed in the future PSURs. 

2.5.  Clinical Safety aspects 

2.5.1.  introduction 

This application presents safety data from 242 men with osteoporosis (Study 20080098; n = 240 

treated subjects) evaluated over 24 months. Supporting data are derived from 7808 women with PMO 

(Study 20030216; n = 7762 treated subjects) and 1468 men receiving ADT for prostate cancer (Study 

20040138; n = 1456 treated subjects). 

Safety results are presented by treatment group for the following 3 data sets and time periods: 

1) All randomized subjects who received at least 1 dose of investigational product in the 12-month 

double-blind phase (120 denosumab, 120 placebo) –  reporting time period = the 12 months 

constituting the double-blind phase of the study. 

2) All subjects who entered the 12-month open-label phase and received at least 1 dose of denosumab 

during that phase (111 long-term, 116 crossover) –  reporting time period = the 12 months 

constituting the open-label phase of the study. 

3) All randomized subjects who received at least 1 dose of investigational product in the study (120 

denosumab/long-term, 120 placebo/crossover) –  reporting time period = the entire 24 months 

constituting the 12-month double-blind phase plus the 12-month open-label phase of the study. 

A summary of the existing safety profile for Prolia: 

 

Musculoskeletal pain, osteonecrosis outside the jaw, QT-prolongation associated with hypocalcemia 

and increases in PTH have recently been identified a new important risks for Prolia based on adverse 

events reported in the post-marketing setting. 

The incidence of ONJ was higher with longer duration of denosumab-exposure in XGEVA trials.  The 

absence of ONJ in the PMO pivotal study but identification of up to this date approximately 203 reports 

of ONJ events from non-study sources suggest a similar pattern for Prolia.  
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Patient exposure 

In the main study for this application, a total of 240 subjects received ≥1 dose of denosumab (n = 

120) or placebo (n =120), constituting the Safety Analysis Set.  

Cumulative exposure to denosumab in the bone loss program to date includes  13,476 subjects who 

received at least 1 dose of denosumab, 6318 subjects were treated with denosumab for ≥ 3 years, 

3,537 subjects were treated with denosumab for ≥ 5 years, and 970 subjects were treated with 

denosumab for ≥ 8 years. Postmarketing exposure to Prolia through commercial distribution from the 

first marketing authorization (26 May 2010) through 26 May 2013 (data cutoff for the sixth 

denosumab Periodic Safety Update Report) has been estimated at 962,913 patient-years. In addition, 

cumulative exposure to denosumab administered at a dose of 120 mg Q4W (approved under the 

propriety name XGEVA) to date includes more than 20,000 subjects who have received at least 1 dose 

of denosumab. Postmarketing exposure to XGEVA through commercial distribution through 26 May 

2013 has been estimated at 112,774 patient-years. 

Adverse events  

Table. Overall Summary of Adverse Events (Safety Analysis Set) (20080098 Final 

24 Months Analysis) 

 

 

During the 12-month double-blind treatment period of Study 20080098, the most frequent adverse 

events (≥ 5% in either treatment group) by preferred term were back pain (8.3% denosumab, 6.7% 

placebo), arthralgia (6.7%, 5.8%), nasopharyngitis (6.7%, 5.8%), and constipation (0, 5.8%) 

 

During the open-label treatment period of Study 20080098 the System organ classes with the highest 

subject incidences of adverse events were Musculoskeletal and Connective Tissue Disorders (22% 

long-term, 12% crossover) and infections and Infestations (21%, 20%). 

 

By preferred term, the most frequent adverse events (subject incidence ≥5% in either treatment 

group) were back pain (5.4% long-term, 2.6% crossover), arthralgia (6.3%, 4.3%), and 

nasopharyngitis (4.5%, 6.0%). 
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Comment: The numbers of AEs were balanced in the first 12 months of the study. The percentages of 

AEs were generally lower under the open-label extension phase of the study which might be due to 

both selection to the extension study (9 discontinued the blinded phase in the denosumab group and 4 

in the placebo group) and also some under-reporting of events due to the study open-label design and 

three study visits instead of four visits.  

There were numerically more AEs and serious AEs in the long-term treatment group compared to 

crossover group. 

Serious adverse events 

During the 12-month double-blind treatment period of Study 20080098, the subject incidence of 

serious adverse events was 9.2% in the denosumab group and 8.3% in the placebo group. Two serious 

adverse events were reported in > 1 subject: prostate cancer for 3 subjects (2.5%) in the denosumab 

group and no subjects in the placebo group and arterial thrombosis limb for 2 subjects (1.7%) in the 

denosumab group and no subjects in the placebo group. Two of the 3 prostate cancer cases were likely 

present at baseline based on past medical history. Both subjects with arterial thrombosis limb had a 

past medical history of arterial insufficiency and prior vascular surgical intervention. No serious 

adverse events were considered by the investigator to be possibly related to investigational product. 

During the open-label phase, subject incidences of serious adverse events were 8.1% in the long-term 

group and 4.3% in the crossover group.  

The system organ class with the highest subject incidences of serious adverse events was Infections 

and Infestations: 5/111 subjects (4.5%) in the long-term group and 1/116 subjects (0.9%) in the 

crossover group. 

Table. Subject-Year-Adjusted Serious Adverse Event Rates by System Organ Class in 

Descending Order of Frequency (Safety Subset) (20080098 Final 24 Months Analysis) 
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Comment: 

During the double-blind phase, the (subject-year-adjusted) event rates per 100 subject years for all 

serious adverse events were 16.0 for the denosumab group and 11.8 for placebo. 

The corresponding rates during the entire 24 months of study were 13.6 for the long term-denosumab 

group and 8.5 for the crossover group. 

These numbers suggest that denosumab treatment might be associated with increase in serious AEs in 

this patient group. Numerical imbalances were seen in SOC serious musculoskeletal and connective 

tissue disorders and SOC serious infections. 

However, the numbers of events are small in this study with limited number of participants. Of note, 

the subjects were of younger age in this study than in the other denosumab studies. 

 

 

Deaths  

Two deaths were reported during the 12-month double-blind treatment period of 
Study 20080098: myocardial infarction in a subject receiving denosumab and basilar artery thrombosis 
in a subject receiving placebo.  
 

One additional subject died during the 12-month open-label treatment period of Study 20080098 in 
the long-term denosumab group: endocarditis  

 

Fractures 

Table. Adverse Events of Clinical Fracture by Preferred Term (Safety Analysis Set) 
(20080098 Final 24 Months Analysis) 
 

 

Other significant events 

Hypocalcemia, ONJ, fracture healing complications, atypical femoral fractures, osteonecrosis outside 

the jaw, and binding antidenosumab antibodies were not reported in the 12-month double-blind 

treatment period of Study 20080098, and no skin infections were reported in the denosumab group. 
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Rates of infection, acute pancreatitis, vascular disorders, cataracts, and adverse events potentially 

associated with hypersensitivity were similar between treatment groups. 

In the 12-month double-blind treatment period of Study 20080098, malignancy adverse events were 

reported for 4 subjects (3.3%) in the denosumab group and no subjects in the placebo group. The 

events consisted of prostate cancer in 3 subjects (2.5%) and basal cell carcinoma in 1 subject (0.8%). 

In the 12-month double-blind treatment period of Study 20080098, adverse events in the Medical 

Dictionary for Regulatory Activities (MedDRA) cardiac disorders system organ class (SOC) were 

reported for 8 subjects (6.7%) in the denosumab group and 3 subjects (2.5%) in the placebo group. 

Four subjects in the denosumab group reported events coded to the preferred term angina pectoris. 

Upon further clinical review, 2 of the cases of angina pectoris were identified as angina tonsillitis that 

had been incorrectly coded to angina pectoris due to differences in verbatim reporting across 

geographic regions. Serious adverse events in the cardiac disorders SOC were reported for 2 subjects 

(1.7%) in the denosumab group (acute myocardial infarction and myocardial infarction) and 1 subject 

(0.8%) in the placebo group (atrial fibrillation). The exposure-adjusted rate of events in the cardiac 

disorders SOC was lower in both treatment groups of Study 20080098 than in Studies 20030216 and 

20040138. This observation may be due to the younger age of subjects in Study 20080098. 

Table. AEs in the Cardiac Disorders SOC 

SOC 
  Preferred Term 

Placebo 
(N=120) 

n (%) 

Denosumab 60 mg Q6M 
(N=120) 

n (%) 

CARDIAC DISORDERS 3 (2.5) 8 (6.7) 
  Angina pectoris 0 (0.0) 4 (3.3) 
  Arrhythmia 0 (0.0) 2 (1.7) 
  Acute myocardial infarction 0 (0.0) 1 (0.8) 
  Myocardial infarction 0 (0.0) 1 (0.8) 
  Atrial fibrillation 2 (1.7) 0 (0.0) 
  Palpitations 1 (0.8) 0 (0.0) 
N = Number of subjects who received ≥ 1 dose of investigational product  

n = Number of subjects reporting ≥ 1 event, includes only treatment-emergent AEs 

Comment: Adverse events in the MedDRA Cardiac Disorders SOC occurred in 8 subjects (6.7%) in the 

denosumab and 3 subjects (2.5%) in the placebo group during phase 1 of study 20080098. Of the 4 

subjects reported with angina pectoris 2 were identified as angina tonsillitis after clinical review. 

Serious adverse events in the Cardiac Disorders SOC were reported for 2 subjects (1.7%) in the 

denosumab (acute myocardial infarction, myocardial infarction) and 1 subject (0.8%) in the placebo 

group (atrial fibrillation). Adverse events in the MedDRA Vascular Disorders SOC were reported for 6 

subjects (5.0%) in the denosumab and 8 subjects (6.7%) in the placebo group. Currently 

cardiovascular risk is labelled as a potential risk with routine pharmacovigilance activities and “no risk 

minimization activities given the lack of evidence for cardiovascular risk. Expert adjudication of serious 

cardiovascular adverse events in the large long-term pivotal denosumab studies showed that 

denosumab did not increase the overall risk for cardiovascular serious adverse events. No difference 

between denosumab and placebo treatment groups was found in the change from baseline in aortic 

calcification score in a subset of subjects with high baseline cardiovascular risk. Results of clinical and 

nonclinical studies indicate that denosumab administration was not associated with clinically significant 

ECG abnormalities.” The low absolute number of events (6 denosumab, 3 placebo) does not allow any 

firm conclusion. However, the population investigated in trial 20080098 was younger and therefore 

associated with a lower cardiovascular risk than that in the previous trials. The higher background 

cardiovascular risk could have masked a true difference in the risk of cardiovascular events between 

denosumab and placebo.  
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The applicant has discussed the discrepancy in the incidence of adverse events in the Cardiac 

Disorders SOC between denosumab and placebo (6 and 3 subjects, respectively) in study 20080098. 

The applicant argues that cardiac events occurred in the context of older age and past history of 

coronary disease and that analyses of cardiac events in the pivotal, placebo-controlled studies for PMO 

do not support an increased cardiovascular risk associated with denosumab. The applicant suggests to 

continue monitoring cardiovascular adverse events as a potential risk and to implement risk 

minimisation activities only if a safety risk for cardiovascular events has been identified. This approach 

is endorsed by the CHMP.  

 
No denosumab-treated subjects tested positive for binding antidenosumab antibodies during Study 

20080098, consistent with the low incidence of binding antibodies observed throughout the 

denosumab clinical development program. 

 

Open-label phase: 

There were no reports of hypocalcemia, osteonecrosis of the jaw (ONJ), fracture healing complications, 

or atypical femoral fractures during the open-label phase. Malignancy adverse events were reported for 

1/111 subjects (0.9%) in the long-term group (gastric cancer plus metastases to the lung plus rectal 

neoplasm [benign]) and 2/116 subjects (1.7%) in the crossover group (bladder cancer; and malignant 

lung neoplasm plus metastases to central nervous system). 

Laboratory findings 

Consistent with previous studies, denosumab administration was associated with mild, transient 

decreases in serum calcium in the 12-month double-blind treatment period of Study 20080098. No 

Common Terminology Criteria for Adverse Effects (CTCAE) grade ≥3 decreased serum calcium values 

were reported during the study, and no adverse events of hypocalcemia were reported. 

Denosumab administration also was associated with decreases in serum phosphorus the 12-month 

double-blind treatment period of Study 20080098. No CTCAE grade ≥3 decreased phosphorus values 

were reported in Study 20080098. Denosumab administration was not associated with trends in other 

serum chemistry or hematology parameters. 

There were no clinically significant changes in mean and median on-study values for systolic and 

diastolic blood pressures, heart rate, body temperature, and body weight across the 3 studies. 

Safety in special populations 

Subgroup analyses of safety in special populations were not performed for study 20080098. For 

studies 20030216 and 20040138, clinical evaluations were performed to examine the impact of various 

intrinsic and extrinsic factors on the safety of denosumab. Intrinsic factors included demographics, 

disease or health-related characteristics, impaired renal function, and underlying disease (e.g., 

rheumatoid arthritis, metastatic cancer, and multiple myeloma). Extrinsic factors included geographic 

region and evaluations of safety in key active comparator studies, including subjects with PMO who 

transitioned from bisphosphonate therapy, and denosumab preparations from different manufacturing 

sites and dosage presentations. 
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Comment: Safety in special populations has been adequately assessed during the assessment of the 

initial marketing authorisation application for Prolia and thus it is acceptable that no further analyses 

have been provided. 

Immunological events 

Adverse Events Potentially Associated With Hypersensitivity 

The incidence of AEs potentially associated with hypersensitivity was similar for both groups (3 

subjects [2.5%]) in the 12-month double-blind phase 1 of study 20080098. Events in the denosumab 

group consisted of rash, allergic dermatitis, and eczema (1 subject each), while events in the placebo 

group consisted of rash (2 subjects) and eyelid oedema and allergic rhinitis (1 subject each). None of 

these cases was fatal or considered severe. 

During the 12-month open-label phase 2 of study 20080098, 2 subjects had AEs potentially associated 

with hypersensitivity (1.8% long-term; 1.7% crossover). All events were nonserious. 

Hypersensitivity reactions associated with Prolia have been observed in the postmarketing setting. 

Clinical features included rash, urticaria, facial oedema, erythema, and anaphylactic reaction. 

Antibody Formation 

No subject treated with denosumab tested positive for binding anti-denosumab antibodies during 

either phase 1 or 2 of study 20080098, consistent with the low incidence of binding antibodies 

observed throughout the denosumab clinical development program (< 1% of > 8000 subjects). In 

addition no neutralising antibodies have been reported in in any denosumab clinical study to date. 

Comment: No new or unexpected findings occurred as regards hypersensitivity reactions and antibody 

formation. None of the subjects treated with denosumab during trial tested positive for binding anti-

denosumab antibodies during study 20080098. 

Safety related to drug-drug interactions and other interactions 

No data on safety related to drug-drug interactions and other interactions specific to this variation 

application have been provided in the dossier, which is acceptable to the CHMP. 

Study discontinuations 

Reasons for Study Discontinuation (Randomized Subjects) (20080098 Final 24 Months Analysis) 
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There were slightly more discontinuations in the denosumab group and long-term denosumab group 

compared to placebo and cross-over groups. 

 

Comparison of safety data with approved PMO and HALT indications 

In the pivotal PMO study 20030216, 3 years duration: 

Serious adverse events were reported for 25.8% of subjects in the denosumab group and 25.1% of 

subjects in the placebo group.  

The subject incidences of serious adverse events were balanced within system organ classes; SOCs 

with the highest subject incidences of adverse events in the denosumab group were cardiac disorders 

(5.0% denosumab, 4.1% placebo), musculoskeletal and connective tissue disorders (4.2% 

denosumab, 3.8% placebo), neoplasms benign, malignant and unspecified (incl cysts and polyps) 

(4.1% denosumab, 3.6% placebo), infections and infestations (4.1% denosumab, 3.4% placebo), and 

gastrointestinal disorders (3.7% denosumab, 2.7% placebo). 

HALT: 

Serious adverse events were reported for 34.6% of subjects in the denosumab group and 30.6% of 

subjects in the placebo group. The most commonly affected organ classes were cardiac disorders 

(9.4% denosumab, 10.3% placebo), nervous system disorders (6.8% denosumab, 4.8%), infections 

and infestations (5.9% denosumab, 4.6% placebo), and neoplasms (5.1% denosumab 5.8% placebo). 

No new safety concerns were identified in the male osteoporosis study. 

In the current study, numerical imbalances were seen in SOC serious musculoskeletal and connective 

tissue disorders and AEs of serious infections. This is in line with previous finding from pooled pivotal 

studies for Prolia, where serious AEs of infection were more common in denosumab treated patients 

213/4910 (4.3%) compared to placebo 168/4886 (3.4%), HR 1.25 (1.02-1.53).  

Musculoskeletal pain has been observed with Prolia in the post-marketing setting and is now an 

identified risk, a type II variation has been submitted and is currently undergoing assessment by the 

CHMP. 
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Post marketing experience 

Comment: 

Osteonecrosis of the jaw (ONJ): No cases of ONJ were reported in the pooled pivotal studies for 

PMO and HALT or in the male osteoporosis study. Six cases were reported in the open-label extension 

to the pivotal PMO study. Cumulatively, 203 post-marketing reports of ONJ events have been received 

from non-study sources, with the number of positively adjudicated ONJ reports representing a 

reporting rate of 2.7 per 100,000 patient-years for Prolia. The incidence of ONJ was higher with longer 

duration of denosumab-exposure in pooled denosumab Xgeva trials, incidence up to 10% at three 

years.  

The absence of ONJ in osteoporosis pivotal studies but identification of 203 reports of ONJ events from 

non-study sources suggest a similar pattern for Prolia. For patients treated for osteoporosis, this is of 

great concern as the treatment duration may theoretically be several decades. In an ongoing PSUR 

procedure for Prolia the MAH is requested to perform an analysis of time to adjudicated ONJ events in 

Prolia treated patients. An analysis of any of risk factors for ONJ in these cases will be presented as 

part of that procedure. 

At present, no restrictions in the duration of Prolia treatment and no contraindications for patients with 

risk factors for ONJ have been implemented in the SmPC.  The optimal treatment duration with Prolia, 

need of restrictions in terms of treatment duration and contraindications are currently assessed by the 

CHMP in an ongoing variation II-36. 

Atypical femoral fracture: The number of reported atypical fractures is low but is expected to rise 

with increased duration of denosumab exposure in osteoporosis patients as it is the case for 

bisphosphonates. This identified risk has recently been added in the SmPC. 

2.5.2.  Discussion 

No new safety concerns were identified in the male osteoporosis study. There were only a few clinical 

fractures in the study but numerically more in the long-term denosumab group (n=5) compared to 

cross over group (n=2). A proportion of the study population had probably baseline fracture risk not 

high enough to benefit from the treatment in terms of fracture prevention. 

In principle, the need of pharmacological treatment for male osteoporosis should be defined 

according to the treatment guidelines in force and not according to the inclusion criteria of the study. 

This notion is considered important in light of the numerical increase of total number of serious 

adverse events in denosumab and denosumab/denosumab groups compared to placebo and 

placebo/cross-over groups, as well as the potential specific risks of serious adverse events of ONJ 

and atypical femoral fractures that may occur at increasing frequencies in longer-term treatment 

duration.  

The applicant has discussed the discrepancy in the incidence of adverse events in the Cardiac 

Disorders SOC between denosumab and placebo (6 and 3 subjects, respectively) in study 20080098. 

The applicant argues that cardiac events occurred in the context of older age and past history of 

coronary disease and the fact that analyses of cardiac events in the pivotal, placebo-controlled 

studies for PMO do not support an increased cardiovascular risk associated with denosumab. The 
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applicant suggests to continue monitoring cardiovascular adverse events as a potential risk and to 

implement risk minimisation activities only if a safety risk for cardiovascular events has been 

identified. This approach is endorsed.  

2.6.  Risk management plan 

PRAC advice 

The CHMP received the following PRAC advice on the submitted Risk Management Plan. 

This advice is based on the following content of the Risk Management Plan: 

 

Safety concerns 

 

Table: Summary of safety concerns 
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Pharmacovigilance plans 

Table: Ongoing and planned studies in the PhV development plan 

 

 

 

 



 

 

 
Assessment report   

EMA/CHMP/267934/2014  Page 43/62 

 

 



 

 

 
Assessment report   

EMA/CHMP/267934/2014  Page 44/62 

 

 

 

Risk minimisation measures 

Table:  Summary table of Risk Minimisation Measures 
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The CHMP endorsed this RMP advice without changes. 

2.7.  Changes to the Product Information 

The purpose of this application is to add the following new indication to the Prolia Summary of 

Product Characteristics (SmPC):  “Treatment of osteoporosis in men at increased risk of fracture.” 

As a consequence of this new indication, sections 4.1, 4.8 and 5.1 of the SmPC have been updated. 

The Package Leaflet has been updated accordingly. In addition, the statement in section 5.1 of the 

SmPC related to the paediatric plan has been updated. 

The following changes to the SmPC were agreed following the CHMP assessment of the data 

provided: 

 

Summary of Product Characteristics 

 

4.1 Therapeutic indications  

Treatment of osteoporosis in postmenopausal women and in men at increased risk of fractures.  In 

postmenopausal women Prolia significantly reduces the risk of vertebral, non vertebral and hip fractures.  

Treatment of bone loss associated with hormone ablation in men with prostate cancer at increased risk of fractures 

(see section 5.1). In men with prostate cancer receiving hormone ablation, Prolia significantly reduces the risk of 

vertebral fractures.  

4.8 Undesirable effects 

Summary of the safety profile 

The overall safety profile of Prolia was similar in postmenopausal women patients with osteoporosis and in breast 

or prostate cancer patients receiving hormone ablation in four five Phase III placebo-controlled clinical trials.  

Uncommon cases of cellulitis; rare cases of hypocalcaemia, hypersensitivity, and osteonecrosis of the jaw and rare 

cases of atypical femoral fractures (see sections 4.4 and section 4.8 - description of selected adverse reactions) have 

been observed with Prolia. 

…………….. 

Table 1 Adverse reactions reported in women patients with postmenopausal osteoporosis and breast or 

prostate cancer patients receiving hormone ablation 

MedDRA system organ class Frequency category Adverse reactions 

Gastrointestinal disorders Common 

Common 

Constipation 

Abdominal discomfort 

1 
See section Description of selected adverse reactions 

…………… 

Description of selected adverse reactions 

Hypocalcaemia 
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In two phase III placebo-controlled clinical trials in postmenopausal women with osteoporosis, approximately 

0.05% (2 out of 4,050) of patients had declines of serum calcium levels (less than 1.88 mmol/l) following Prolia 

administration. Declines of serum calcium levels (less than 1.88 mmol/l) were not reported in either the two phase 

III placebo-controlled clinical trials in patients receiving hormone ablation or the phase III placebo-controlled 

clinical trial in men with osteoporosis.  

……………… 

Skin infections 

In phase III placebo-controlled clinical trials, the overall incidence of skin infections was similar in the placebo and 

the Prolia groups in postmenopausal women with osteoporosis (placebo [1.2%, 50 out of 4,041] versus Prolia 

[1.5%, 59 out of 4,050]); in men with osteoporosis (placebo [0.8%, 1 out of 120] versus Prolia [0%, 0 out of 

120]) and in breast or prostate cancer patients receiving hormone ablation (placebo [1.7%, 14 out of 845] versus 

Prolia [1.4%, 12 out of 860]). Skin infections leading to hospitalisation were reported in 0.1% (3 out of 4,041) of 

postmenopausal women with osteoporosis receiving placebo versus 0.4% (16 out of 4,050) of women receiving 

Prolia. These cases were predominantly cellulitis. Skin infections reported as serious adverse reactions were similar 

in the placebo (0.6%, 5 out of 845) and the Prolia (0.6%, 5 out of 860) groups in the breast and prostate cancer 

studies. 

Osteonecrosis of the jaw 

In clinical trials in osteoporosis and in breast or prostate cancer patients receiving hormone ablation 

osteoporosis clinical trial program (9768 12347 patients, 9912 treated ≥ 1 year), ONJ was reported rarely with 

Prolia (see section 4.4). 

………………. 

Cataracts 

In a single phase III placebo-controlled clinical trial in patients with prostate cancer receiving androgen deprivation 

therapy (ADT) an imbalance in cataract adverse events was observed (4.7% denosumab, 1.2% placebo). No 

imbalance was observed in postmenopausal women or men with osteoporosis or in women undergoing aromatase 

inhibitor therapy for nonmetastatic breast cancer. 

Diverticulitis  

In a single phase III placebo-controlled clinical trial in patients with prostate cancer receiving ADT an imbalance in 

diverticulitis adverse events was observed (1.2% denosumab, 0% placebo). The incidence of diverticulitis was 

comparable between treatment groups in postmenopausal women or men with osteoporosis and in women 

undergoing aromatase inhibitor therapy for nonmetastatic breast cancer. 

……………….. 

5.1 Pharmacodynamic properties  

 

………. 

 

Bone histology  

Bone histology was evaluated in 62 postmenopausal women with osteoporosis or with low bone mass who were 

either naïve to osteoporosis therapies or had transitioned from previous alendronate therapy following 1-3 years 

treatment with Prolia. Bone biopsy results from both studies showed bone of normal architecture and quality with 

no evidence of mineralisation defects, woven bone or marrow fibrosis. 

 

Treatment of osteoporosis in men  
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Efficacy and safety of Prolia once every 6 months for 1 year were investigated in 242 men aged 31-84 years. 

Patients with an eGFR < 30 ml/min/1.73 m
2
 were excluded from the study. All men received calcium (at least 

1,000 mg) and vitamin D (at least 800 IU) supplementation daily.  

 

The primary efficacy variable was percent change in lumbar spine BMD, fracture efficacy was not 

evaluated. Prolia significantly increased BMD at all clinical sites measured, relative to placebo at 12 months: 

4.8% at lumbar spine, 2.0% at total hip, 2.2% at femoral neck, 2.3% at hip trochanter, and 0.9% at distal 

1/3 radius (all p < 0.05). Prolia increased lumbar spine BMD from baseline in 94.7% of men at 1 year. 

Significant increases in BMD at lumbar spine, total hip, femoral neck and hip trochanter were observed by 6 

months (p < 0.0001).  

Bone histology 

Bone histology was evaluated in 62 postmenopausal women with osteoporosis or with low bone mass who 

were either naïve to osteoporosis therapies or had transitioned from previous alendronate therapy following 

1-3 years treatment with Prolia. Bone histology was also evaluated in 17 men with osteoporosis following 1 

year treatment with Prolia. Bone biopsy results from all studies showed bone of normal architecture and 

quality with no evidence of mineralisation defects, woven bone or marrow fibrosis.  

 

………….. 

 

Paediatric population  

The European Medicines Agency has waived the obligation to submit the results of studies with Prolia in all 

subsets of the paediatric population in the treatment of menopausal and other perimenopausal disorders, and in the 

treatment of bone loss associated with sex hormone ablative therapy, and in subsets of the paediatric population 

below the age of 2 in the treatment of osteoporosis. See section 4.2 for information on paediatric use. 

 

3.  Overall conclusion and impact on the benefit/risk balance 

Benefits 

Beneficial effects 

The pivotal trial (20080098) to support the new indication is a randomised, double-blind bridging 

study in men with primary osteoporosis (n=242) treated with denosumab 60mg or placebo Q6M for 

12 months. In the open-label phase of 12 months, all subjects received denosumab. Bone mineral 

density (BMD) at the lumbar spine after one year of treatment was the primary outcome.  

Efficacy on the primary endpoint has been demonstrated; the relative change of measured BMD at 

the lumbar spine from baseline to last on treatment value was 5.7% in the denosumab group 

(n=117) versus 0.9%in the placebo group (n=118). Results from the secondary analyses on the 

change of femoral neck and hip BMD were in line with the primary outcome. 

Similar effect sizes for both genders were demonstrated for the absolute change in lumbar spine 

BMD. The effect size of the BMD percentage increase at the lumbar spine compared to placebo for 

male osteoporosis is somewhat less that observed in the postmenopausal females (PMO) DXA 

substudy but comparable to study in bone loss associated with hormone ablation therapy (HALT) in 

men with prostate cancer:  

Male osteoporosis=study 20090098, Postmenopausal osteoporosis=study 20030216,                                 
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Bone loss associated hormone ablation therapy HALT in prostate cancer=study 20040138  

 

The absolute risk reduction was 4.9% for new vertebral fractures, 1.4% for nonvertebral fractures 

and 0.4% for hip fractures in PMO study 2003016. The same fracture and BMD endpoints as in the 

PMO study were used for the HALT (bone loss associated hormone ablation therapy in patients with 

prostate cancer) indication. The absolute risk reduction was 1.4% for new radiological vertebral 

fractures but no risk reduction for nonvertebral and hip fractures in HALT study 20040138 was 

observed. 

The pharmacokinetic data provided in males and the comparative population PK/PD data from 

osteoporotic males and females do not suggest any differences in exposure that would necessitate a 

dose adjustment in the male population compared to postmenopausal females. 

Uncertainty in the knowledge about the beneficial effects 

This male osteoporosis study was not powered to show a statistically significant difference between 

groups on the reduction of osteoporotic fractures. Overall, the number of new fractures observed in 

the study was low, with 5 patients (4.2%) clinical fractures in the denosumab/denosumab group 

compared to 2 (1.7%) in the placebo/crossover group. 

Justification of inclusion criteria that will generate a fracture risk of a similar magnitude in the male 

study population as compared with the postmenopausal female population included in the phase III 

studies is essential for acceptance of the minimum requirement for granting the indication for 

treatment of osteoporosis in men based on bridging studies.  

The baseline fracture risk was lower in male osteoporosis subjects in this study compared PMO study 

subjects. However, additional analyses comparing the treatment effect in a risk matched female and 

male population confirmed that the effect on BMD was consistent. The male study subgroup with a 

baseline 10-year fracture risk that overlapped with subjects from PMO study included 222 of 242 

subjects. In this subgroup, the effect of denosumab treatment on the percent change from baseline 

in BMD (4.7%) was consistent with that observed in the overall male study population (4.8%) and in 

the same range as observed in subjects enrolled in the PMO (DXA) substudy (5.5%). 

As regards baseline data there is a lack of data on ethnicities for groups other than white. In study 

20080098 a larger proportion of Europeans were randomized to the denosumab group than the 

placebo group. However, additional analyses did not show an influence of region on efficacy or 

safety. 

Consequently, granting the indication for treatment of osteoporosis in men need to be based on 

bridging study results to PMO women according to the CHMP guideline. Factors independent of bone 

density contribute to susceptibility to fracture in men. In the Rotterdam study, only 21% of all 

nonvertebral fractures in men occurred in men with BMD T-score < -2.5, while 44% of all 

nonvertebral fractures in women occurred in women with BMD T-score < -2.5 (Schuit et al, 2004). In 

the MINOS study, fracture incidence was comparable between men with a T-score < -2 (13.7% to 

44.6%) and men with a T-score between -1 and -2 (27% to 45%) (Szulc et al, 2005).  
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Risks 

Unfavourable effects 

In general, the safety profile for denosumab in the male osteoporosis study did not markedly differ 

from that in female osteoporosis studies, where safety evaluation is based on much larger numbers 

and longer observation periods. The total number of serious adverse events was numerically higher 

in denosumab 19 (16%) and denosumab/denosumab groups 31(13.6%) compared to placebo 14 

(11.8%) and placebo/cross-over 20(8.5%) groups. Numerical imbalances were seen in serious 

musculoskeletal disorders and serious infection SOC. These risks will be monitored in future PSURs. 

Important identified risks with Prolia that did not occur in the male osteoporosis study include 

hypocalcaemia, skin infection leading to hospitalisation, osteonecrosis of the jaw, hypersensitivity 

reactions, atypical femoral fracture, and musculoskeletal pain.  

Uncertainty in the knowledge about the unfavourable effects 

The male osteoporosis study was considerably smaller and shorter than PMO and HALT studies which 

is a considerable limitation for the safety evaluation of this study. An ongoing Study 20090522 is a 

post-marketing safety study with a substudy to assess adverse events of special interest among men 

with osteoporosis treated with denosumab. 

The male osteoporosis study patients were younger and had a lower fracture risk compared to the 

PMO women. The incidence of adverse events in this study might be different than for the men with a 

higher fracture risk.  

No cases of ONJ were reported in the pooled pivotal studies for PMO and HALT or in the male 

osteoporosis study. Six cases were reported in the open-label extension to the pivotal PMO study. In 

addition, 203 post-marketing reports of ONJ events have cumulatively been received from non-study 

sources, with the number of positively adjudicated ONJ reports representing a reporting rate of 2.7 

per 100,000 patient-years for Prolia. The incidence of ONJ is likely to be higher with longer duration 

of denosumab-exposure. For patients treated for osteoporosis, this is of great concern as the 

treatment duration may theoretically be several decades (the youngest patient in the actual study 

was 30 years). 

There was a higher incidence of adverse events in the Cardiac Disorders SOC with 6 subjects in the 

denosumab versus 3 subjects in the placebo group during phase 1 of study 20080098. The low 

absolute number of events does not allow any firm conclusion. 

Men with an estimated glomerular filtration rate [eGFR] < 30 mL/min/1.73 m2 were excluded from 

male osteoporosis study. According to the MAH, there was no specific rationale for their exclusion. 

Patients with renal impairment are at increased risk of severe symptomatic hypocalcaemia under 

Prolia treatment. This safety issue and potential changes in the wording of SmPC warnings section 

will be addressed in the ongoing variation for Prolia EMEA/H/C/1120/II/37. The MAH proposal to 

clarify the fact that subjects with an eGFR < 30 mL/min/1.73 m2 were excluded from Study 

20080098 is endorsed. 
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Benefit-risk balance 

Importance of favourable and unfavourable effects  

BMD is a surrogate marker for osteoporosis severity and included in the osteoporosis definition by 

the WHO criteria. Radiological vertebral fractures are considered as important markers of 

osteoporosis severity but a common finding in elderly patients and usually asymptomatic 

(approximately 60%). Fractures that require surgery are the most dangerous aspect of osteoporosis. 

Hip fracture and the following surgery, in particular, are associated with serious risks, permanent 

disability, and increased mortality.  

ONJ is a lesion occurring in the oral cavity as an area of exposed alveolar or palatal bone where 

gingival or alveolar mucosa is normally found. ONJ is a most serious and disabling condition, causing 

severe impairment of quality of life. 

Hypocalcaemia can be associated with life-threatening conditions, if untreated, such as QT 

prolongation and cardiac arrhythmia. Patients with renal impairment who are treated with 

denosumab are at increased risk of hypocalcaemia.  

For severe infection, patients may be hospitalised for treatment. Generally, patients recover when 

their infection is treated. 

For severe hypersensitivity reactions, patients may be hospitalised for treatment. Generally, patients 

recover when their hypersensitivity is treated. 

Musculoskeletal pain may lead to severe, generalised or incapacitating pain and discontinuation of 

treatment. 

Benefit-risk balance 

Showing efficacy in fracture risk reduction is regarded as the most relevant endpoint in trials of 

osteoporosis treatments. For denosumab, efficacy in clinical fracture risk reduction was shown in 

studies in PMO women but not in men with HALT. Changes in BMD correlate to the decrease in 

fracture risk. BMD measurement is therefore considered a valid surrogate endpoint in bridging 

studies. If the conditions of the bridging approach are fulfilled, efficacy based on BMD increase can be 

concluded according the Osteoporosis guideline (CPMP/EWP/552/95 Rev.2).  

The Osteoporosis guideline (CPMP/EWP/552/95 Rev.2) defines minimal requirements for granting an 

indication for the treatment of osteoporosis in men at increased risk of fracture. As far as duration of 

the study and justification of the dose are concerned, the present application fulfils these 

requirements. Inclusion criteria chosen for men in the pivotal study should “generate a fracture risk 

of a similar magnitude compared with the postmenopausal women that were recruited in the studies 

used to obtain the indication “Treatment of postmenopausal osteoporosis in women at increased risk 

of fracture”.” The guideline does not provide exact guidance on how the bridging from a male 

osteoporosis study to earlier PMO studies with the same drug should be undertaken.  

The mean baseline BMD was higher and 10-year fracture risk was clearly lower in this male 

osteoporosis study compared to PMO women, questioning the fulfilment of the requirement of the 

applicable osteoporosis guideline in this respect.  

Additional analyses comparing the treatment effect in a risk matched female and male population 

were required and confirmed that the effect on BMD was consistent.  
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The guideline further postulates that the magnitude of the BMD changes versus placebo should be 

similar to that observed in PMO women. BMD information at the 12-month time point was available 

only for a minority of subjects in the pivotal PMO study and HALT male studies. The comparison of 

male osteoporosis BMD results are therefore made with the small DXA substudies of the pivotal PMO 

study. The MAH has justified that the subjects in these DXA substudies were comparable with the 

total PMO population in terms of baseline BMD, age, previous fractures, and fracture risk. 

Finally, the guideline states that the observed BMD changes should be proportional to the decreased 

incidence of fractures in treated women. This requirement has been fulfilled. 

There is no reason to doubt the efficacy of treatment with denosumab in the studied male 

osteoporosis population in increasing BMD T-score, although no clinical benefit in terms of reduced 

fracture risk was observed in this small study and factors independent of bone density contribute to 

susceptibility to fracture in men to a greater extent than in women.  

There was a numerical increase of total number of serious adverse events with active treatment in 

this study and denosumab is associated with previously identified risks such as ONJ and atypical 

femoral fractures that may occur at increasing frequencies in longer-term treatment duration. These 

issues need to be followed in the future PSURs. 

The bridging approach to the PMO studies has been clarified by the MAH and the approach can 

generally be agreed.  

4.  Recommendations 

Based on the review of the submitted data, the CHMP considers the following variation acceptable 

and therefore recommends the variation to the terms of the Marketing Authorisation, concerning the 

following changes: 

Variation requested Type 

C.I.6.a C.I.6.a - Change(s) to therapeutic indication(s) - Addition of a new 

therapeutic indication or modification of an approved one 

II 

Extension of Indication to add the new therapeutic indication: treatment of osteoporosis in men at 

increased risk of fracture. As a consequence sections 4.1, 4.8 and 5.1 of the SmPC have been 

updated. The Package Leaflet has been updated accordingly. In addition, the statement in section 

5.1 of the SmPC related to the paediatric investigation plan has been updated. 

The requested variation proposed amendments to the Summary of Product Characteristics and 

Package Leaflet. 

 


