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1.  Background information on the procedure 

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Amgen Europe B.V. submitted to the 
European Medicines Agency on 29 March 2019 an application for a variation. 

The following changes were proposed: 

Variation requested Type Annexes 
affected 

C.I.3.b  C.I.3.b - Change(s) in the SPC, Labelling or PL intended to 
implement the outcome of a procedure concerning PSUR or 
PASS or the outcome of the assessment done under A 
45/46 - Change(s) with new additional data submitted by 
the MAH 

Type II I and IIIB 

 
Update of SmPC sections 4.2, 4.8, 5.1 and 5.2 based on the final analysis from study 20062004; a phase 2, 
open-label, single-group study to evaluate the safety and pharmacokinetics of denosumab in adult and 
adolescent subjects with giant cell tumour of bone (GCTB). The final CSR for study 20062004 was previously 
assessed by CHMP as part of procedure P46 027 and the finalisation of the study addresses the final PIP 
measure. Further, section 4.8 of the SmPC is being updated to include the new ADR ‘alopecia’ with a 
frequency of ‘common’, upon request by PRAC following the assessment of PSUSA/00009119/201809. In 
addition, the MAH took the opportunity to update the description of ONJ incidence in section 4.8 of the SmPC 
in order to express events per 100 patient years without a percentage sign. The Package Leaflet has been 
updated accordingly. 

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

Information on paediatric requirements 

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision(s)  
P/0098/2018 on the agreement of a paediatric investigation plan (PIP).  

At the time of submission of the application, the PIP P/0098/2018 was completed.  

The PDCO issued an opinion on compliance for the PIP P/0098/2018. 

2.  Overall conclusion and impact on the benefit/risk balance 

GCTB 

The indication for giant cell tumour of the bone (GCTB) was approved in procedure 
EMEA/H/C/002173/II/0016 in 2014. At that time, study 20040215 (open-label, single-group phase II study 
comprising 37 adult subjects with unresectable or recurrent GCTB) was completed and study 20062004 was 
ongoing. In that procedure, data from study 20062004 was available with cut-off date 30 Aug 2013. 

The final results from study 20062004 were reviewed with a focus on the paediatric population, in PAM 
EMEA/H/C/002173 P46 027. In the conclusion of that procedure, the MAH was asked to submit the study 
results for detailed assessment, together with a proposal for the SmPC and PIL and a discussion of the 
impact of results on B/R in GCTB, in a type 2 variation. 

Study 20062004 was a phase II open-label single-arm study with patients with either unresectable GCTB or 
resectable disease for whom surgery would be associated with severe morbidity; a small proportion of 
subjects were roll-over subjects from study 20040215. Study results were primarily descriptive with the 
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primary endpoint being the safety profile of denosumab characterized in terms of the type, frequency, and 
severity of adverse events and laboratory abnormalities for each cohort. 

One strength of this study is the relatively long duration of follow-up as compared to the previous study on 
denosumab and GCTB. Limitations include study design (without control group), lack of primary efficacy 
endpoints, and the descriptive nature of data. 

For efficacy, findings are in large in line with the findings from study 20040215 and interim analysis of 
20062004 that were assessed in the application for the GCTB indication. For the majority of patients with 
surgically unsalvageable GCTB, the disease was stable or improved during the length of the study. For 
patients with planned surgery at baseline, surgery could be postponed (and sometimes avoided); although 
the majority eventually had on-study surgery, two thirds of these were able to undergo a less morbid 
procedure from that planned at baseline. The vast majority of subjects were reported to have improved or 
stable disease radiographically throughout the study, and there were no radiographic signs of lack of efficacy 
towards the end of the study. Also, a majority of patients reported clinical benefit in terms of pain reduction, 
improved mobility and improved function. 

For safety, findings from this study are considered to be largely in line with the known safety profile of 
denosumab. Osteonecrosis of the jaw is a labelled adverse event for denosumab and was reported in 6.8% 
of safety analysis set. Higher annual incidences of ONJ were reported after longer exposures. The majority 
of subjects who developed ONJ (28 of 36 subjects) had known risk factors for ONJ at baseline. One 
adolescent subject had ONJ. 

For adolescents, the absolute number of subjects was low (28) which hampers firm assessment of B/R in this 
population; however, efficacy and safety results were in large comparable to the entire study population. 

All Xgeva indications 

Moreover, in the most recent PSUR (EMEA/H/C/PSUSA/00009119/201809), the MAH reported on plans to 
add alopecia to the CDS, as new adverse drug reaction (ADRs) associated with denosumab therapy and 
submit this in a variation. Thus, within this procedure, the MAH has presented a review pertaining to alopecia 
associated with denosumab therapy regardless of indication. The MAH proposes to update the product 
information with ‘Alopecia’ as an adverse event, with a frequency ‘Common’. Although this has been 
accepted for Prolia, for Xgeva, the evidence for an association between alopecia and Xgeva-treatment 
appears not convincing. Thus, this update is not accepted for Xgeva. The MAH agreed and provided a revised 
version of the product information during the procedure. 

The final updated version of the product information is acceptable.  

The benefit-risk balance of XGEVA, remains positive. 

3.  Recommendations 

Based on the review of the submitted data, this application regarding the following change: 

Variation accepted Type Annexes 
affected 

C.I.3.b  C.I.3.b - Change(s) in the SPC, Labelling or PL intended 
to implement the outcome of a procedure concerning 
PSUR or PASS or the outcome of the assessment done 
under A 45/46 - Change(s) with new additional data 
submitted by the MAH 

Type II I and IIIB 
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Update of SmPC sections 4.2, 4.8, 5.1 and 5.2 based on the final analysis from study 20062004; a phase 2, 
open-label, single-group study to evaluate the safety and pharmacokinetics of denosumab in adult and 
adolescent subjects with giant cell tumour of bone (GCTB). The final CSR for study 20062004 was previously 
assessed by CHMP as part of procedure P46 027 and the finalisation of the study addresses the final PIP 
measure. In addition, the MAH took the opportunity to update the description of ONJ incidence in section 4.8 
of the SmPC in order to express events per 100 patient years without a percentage sign. The Package Leaflet 
has been updated accordingly. 

 is recommended for approval  

Amendments to the marketing authorisation 

In view of the data submitted with the variation, amendments to Annex(es) I and IIIB are recommended. 

Paediatric data 

Furthermore, the CHMP reviewed the available paediatric data of studies subject to the agreed Paediatric 
Investigation Plan P/0098/2018 and the results of these studies are reflected in the Summary of Product 
Characteristics (SmPC) and, as appropriate, the Package Leaflet. 

4.  EPAR changes 

The table in Module 8b of the EPAR will be updated as follows: 

Scope 

Please refer to the Recommendations section above  

Summary 

Please refer to Scientific Discussion ‘Xgeva-H-C-2173-II-69’ 
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Annex: Rapporteur’s assessment comments on the type II 
variation 
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5.  Introduction 

Giant cell tumour of bone (GCTB) is a rare, usually benign but locally aggressive osteolytic skeletal 
neoplasm, primarily affecting young adults, more commonly in women than in men. Extent and severity of 
disease is highly variable, including metaphyseal and epiphyseal portions of long bones or in the spine or 
sacrum. Nearly 50% of lesions occur in the knee region. Incidence rates have been reported at 
approximately 1.3 per million persons per year. GCTB could transform into malignant disease, defined by the 
WHO as either high-grade sarcoma arising in GCTB (primary) or at the site of previously documented GCTB 
(secondary). When left untreated, GCTB usually progresses, which could lead to destruction of the affected 
bone. A few percent of cases, primarily those with local recurrence, develop pulmonary metastases; these 
are often benign but could act in a malignant manner. 

The objectives of treatment are removal of the tumor to relieve symptoms, preservation of the adjacent joint 
and surrounding anatomic structures, and restoration of function to the affected extremity or spine.  Surgery 
can be curative if adequate resection of the tumor is performed; however, aggressive surgical procedures (I 
e, joint resection, joint/prosthesis replacement, amputation, or hemipelvectomy) and wide excisions, both 
of which can result in significant morbidity, may be required.  In the absence of en bloc complete resection 
of the primary tumor, recurrence is common. Due to the usually wide transition zone and poorly defined 
borders of GCTB, adjuvant surgical procedures such as phenol instillation, cryosurgery, argon beam plasma 
spray and high-speed rotary burrs are often used. Disease affecting the axial skeleton is often not suitable 
for surgical treatment and can cause debilitating local complications. Embolization, radiation therapy, 
chemotherapeutics, bisphosphonates, and other medicinal products have been used to treat unresectable 
GCTB. 

One important factor in the pathogenesis of GCTB is RANKL (receptor activator of nuclear factor kappa B 
[NF-kB] ligand) activation of osteoclastic cells, which leads to bone absorption and osteolysis. RANKL is 
expressed by in particular osteoblast-like mononuclear stromal cells and participates in normal physiologic 
regulation of bone formation and resorption. In GCTB, it appears that RANKL is overexpressed; thus, RANKL 
has emerged as a major molecular target for GCTB therapy. Denosumab is a fully human monoclonal 
antibody against RANKL, that prevents RANK activation and thus inhibits formation, activation and survival 
of osteoclasts. For patients with potentially resectable intraosseus GCTB, surgery including adjacent 
procedures is first-line treatment. Denosumab is indicated when the tumour is unresectable or surgical 
resection is likely to result in severe morbidity. Denosumab is also indicated in other conditions, including 
prevention of skeletal related events in adults with advanced malignancies involving bone; treatment of 
osteoporosis; and treatment of bone loss associated with hormone ablation in prostate cancer and long-term 
systemic glucocorticoid treatment. 

The disease in adolescent patients resembles that in the adult population and the current standard of care in 
adolescents is the same as in adult patients. 

The denosumab clinical development program for the GCTB indication comprised 2 international, 
open-label, single-group, phase 2 studies: study 20040215 including 37 adult subjects with unresectable or 
recurrent GCTB with a median exposure to denosumab of 10 doses, and study 20062004  including 535 
adults and skeletally mature adolescents 12 years or older, divided into three cohorts comprising surgically 
unsalvageable GCTB, surgically salvageable disease whose planned surgery was associated with severe 
morbidity, and subjects who rolled over from Study 20040215.  

The indication for GCTB was approved in procedure EMEA/H/C/002173/II/0016 in 2014. At that time, study 
20040215 (open-label, single-group phase II study comprising 37 adult subjects with unresectable or 
recurrent GCTB) was completed, and study 20062004 was ongoing; in that procedure, data were initially 
provided from a planned interim analysis including efficacy data up to 25 March 2011 and a safety update 
including data up to 31 Aug 2012. During that procedure, further updated efficacy and safety results from 
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study 20062004 were provided with 507 enrolled patients and a data snap-shot with cut-off date 30 Aug 
2013. At that time point, the median time on study was for cohort 1 26.7 months (0-58.0), for cohort 2 15.2 
months (0.1-57.2) and cohort 3 34.5 months (12.8-35.4). A total of 415 patients were treated >1 year, 222 
patients>2 years, 108 patients> 3 years and 37 patients<4 years. Results from a retrospective evaluation 
of objective tumor response as assessed by an independent central imaging vendor were provided in the 
original marketing application. The primary support for efficacy for the original marketing application was 
derived from the integrated analysis of objective tumor response. The original marketing application was 
supported by safety data in approximately 5700 subjects from the overall denosumab advanced cancer 
development program consisting of studies 20050136, 20050244, and 20050103 for the prevention of SREs 
in patients with bone metastases from solid tumors, and approximately 1400 subjects from study 
20050147, a placebo-controlled study in subjects with nonmetastatic castration-resistant prostate cancer. 

The final results from study 20062004 were assessed in PAM EMEA/H/C/002173 P46 027. In the conclusion 
of that procedure, the MAH was asked to submit the study results for detailed assessment, together with a 
proposal for the SmPC and PIL and a discussion of the impact of results on B/R in GCTB, in a type 2 variation. 

In the most recent PSUR (EMEA/H/C/PSUSA/00009119/201809), the MAH reported on plans to add alopecia 
to the CDS, as new adverse drug reaction (ADRs) associated with denosumab therapy and submit this in a 
variation. Thus, within this procedure, the MAH has presented a review pertaining to alopecia associated 
with denosumab therapy regardless of indication. 

 

6.  Clinical Pharmacology aspects 

In Study 20062004, blood samples for the determination of serum denosumab concentrations and serum 
C-telopeptide were collected from a subset of 25 subjects (15 adult and 10 adolescent subjects) predose on 
study day 1, and on study days 8 and 15, then weeks 5, 9, 13, 17, and 25. An enzyme-linked 
immunosorbent assay was used to quantify serum denosumab concentrations. 

The PK substudy population comprised 17 female subjects (68.0%) and 8 male subjects (32.0%), was white 
(100.0%), and had a median (range) age of 24 (13 to 67) years (Table 14-2.50.3 of Study 20062004 FA). 
When categorized by age group, most subjects (40.0%) were < 18 years, with 32.0% of subjects between 
18 and 40 years of age.  

Of the 25 subjects enrolled in the PK substudy, 16 subjects (64.0%) had primary resectable GCTB, 5 
subjects (20.0%) had recurrent resectable GCTB, and 4 subjects (16.0%) had primary unresectable GCTB 
(Table 14-2.50.4 of Study 20062004 FA). 

Individual and mean serum denosumab concentrations after SC administration of 120 mg Q4W denosumab 
with loading doses on days 8 and 15 were generally similar between adult and adolescent subjects with 
GCTB as presented below: 
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Concerning bone turnover markers, of the 25 subjects enrolled into the PK substudy, 23 subjects had 
baseline values for bone turnover markers and were included in the analysis. Denosumab demonstrated 
sustained uNTx/Cr suppression with a median percent change from baseline of -83.9% at week 13, and 
-82.2% at week 25. A similar pattern of reduction was demonstrated with serum C-telopeptide, with a 
median percentage change from baseline of -82.0% at week 13, and -83.0% at week 25. 

6.1.  Discussion 

Regarding PK, the presented data supports the statement given in section 5.2. of the SPC: 

“In skeletally-mature adolescents (12-17 years of age) with giant cell tumour of bone who received 120 mg 
every 4 weeks with a loading dose on days 8 and 15, the pharmacokinetics of denosumab were similar to 
those observed in adult subjects with GCTB.” 
Regarding PD, the bone turnover markers uNTx/Cr and serum C-telopeptide were similarly suppressed 
(83.9% and 82% respectively) at week 13. These changes were maintained at week 25. 

7.  Clinical Efficacy aspects 

Of note, the full CSR for study 20062004 only was submitted with the application. Study 20040215 was 
completed at the time for application for the GCTB indication and was assessed in procedure 
EMEA/H/C/002173/II/0016 (together with interim report for study 20062004). 
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7.1.  Study 20062004 

A phase 2, international, multicenter, open-label study in subjects with GCTB divided in three cohorts, see 
below. 

Study participants 

Summary of Subject Eligibility Criteria (abridged): 

Inclusion criteria: 

• Pathologically confirmed giant cell tumour of bone within 1 year before study enrolment 

• Measurable evidence of active disease within 1 year before study enrolment 

• Subjects with surgically unsalvageable disease (e g, sacral, spinal GCTB, or multiple lesions including 
pulmonary metastases) OR subjects whose planned surgery includes joint resection, limb amputation, 
hemipelvectomy or surgical procedure resulting in severe morbidity 

• Karnofsky performance status ≥ 50% (ie, ECOG status 0, 1, or 2) 

• Adults or skeletally mature adolescents (ie, radiographic evidence of at least 1 mature long bone [eg, 
humerus with closed growth epiphyseal plate]) ≥ 12 years of age 

• Skeletally mature adolescents must weigh at least 45 kg 

Exclusion criteria: 

• Currently receiving other GCTB specific treatment (eg, radiation, chemotherapy, or embolization) 

• Concurrent bisphosphonate treatment 

• Known or suspected current diagnosis of underlying malignancy including high-grade sarcoma, 
osteosarcoma, fibrosarcoma, malignant giant cell sarcoma 

• Known or suspected current diagnosis of non GCTB giant cell-rich tumors 

• Known or suspected current diagnosis of brown cell tumor of bone or Paget’s disease 

• Known diagnosis of second malignancy within the past 5 years (subjects with definitively treated basal cell 
carcinoma and cervical carcinoma in situ are permitted) 

• Prior history or current evidence of osteonecrosis/osteomyelitis of the jaw 

• Active dental or jaw condition which requires oral surgery, including tooth extraction 

• Non-healed dental/oral surgery 

• Planned invasive dental procedure for the course of the study 

• Unstable systemic disease including active infection, uncontrolled hypertension, unstable angina, 
congestive heart failure, or myocardial infarction within 6 months before enrolment 

• Subject is pregnant or breast feeding, or planning to become pregnant within 5 months after the end of 
treatment 

• Female subject of child bearing potential is not willing to use a highly effective method of contraception 
during treatment and for 5 months after the end of treatment 
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Study design and treatments 

There were 3 cohorts in the study: 

- cohort 1: subjects with surgically unsalvageable disease (e g, sacral, spinal GCTB, or multiple lesions 
including pulmonary metastases) 

- cohort 2: subjects with surgically salvageable disease whose planned on-study surgery was associated 
with severe morbidity (e g, joint resection, limb amputation, or hemipelvectomy) 

- cohort 3: subjects who were participating in study 20040215 who were eligible to enrol 

Adults and skeletally mature adolescents were enrolled to receive SC denosumab at a dose of 120 mg Q4W, 
with their first denosumab dose being administered on study day 1, and loading doses of 120 mg SC given 
on study days 8 and 15. Subjects enrolled from Study 20040215 (cohort 3) were to receive denosumab at 
a dose of 120 mg according to their current Q4W schedule, and were not to receive any loading doses on 
study days 8 and 15. Study visits during the treatment period occurred every 4 weeks until the end of 
treatment, with additional visits on days 8 and 15 (for those subjects who did not participate in Study 
20040215). During the study, it was strongly recommended that all subjects take daily supplements of 
calcium (≥ 500 mg) and vitamin D (≥ 400 IU), except in cases of pre-existing hypercalcemia. 

For subjects with a complete tumour resection, denosumab treatment continued for 6 doses after 
pathological confirmation of partial response (PR) or complete response (CR). In all other cases, denosumab 
treatment continued until confirmation of disease progression, investigator’s recommendation of 
discontinuation, MAH recommendation of discontinuation, the subject’s decision to discontinue for any 
reason, or administration of any of the proscribed therapies. 

While the study was ongoing, retreatment was allowed for subjects who had demonstrated a response to 
denosumab and were not receiving denosumab treatment (e g, in the case of recurrent disease while the 
subject was in the safety follow-up phase or subjects who had completed the study and later had disease 
progression). The retreatment decision, including the use of the loading dose and discontinuation of therapy 
was handled on a case-by-case basis, and prior authorization from the MAH was required. Subjects had to 
meet all inclusion/exclusion criteria prior to being considered for retreatment. 

Thirty days after their final dose of denosumab, subjects returned to the study centre for their 
end-of-treatment (EOT) visit. Prior to protocol amendment 7, subjects who completed their EOT visit were 
followed for safety approximately every 6 months for at least 12 months. Upon implementation of protocol 
amendment 7, subjects were followed for safety approximately every 6 months for the first year, and then 
every 12 months until all subjects enrolled prior to protocol amendment 7 had completed a minimum of 60 
months. Prior to protocol amendment 7, subjects who were in the safety follow-up phase of Study 20040215 
at the time of their enrolment in Study 20062004 continued their safety follow-up for up to 24 months after 
the completion of their end-of-study visit in Study 20040215. Upon the approval of protocol amendment 7, 
subjects who rolled over from Study 20040215 were required to follow and complete their assessments 
according to the 20062004 schedule. 

Upon the approval of protocol amendment 9, in addition to the EOT visit, all subjects stopping denosumab 
were monitored for the development of signs and symptoms of hypercalcemia after discontinuation of 
denosumab. Investigators were advised to include assessment of serum calcium (e g, every 2 to 3 months 
for approximately 1 year) as clinically indicated after denosumab treatment discontinuation or interruption. 
The calcium and vitamin D supplementation after discontinuation of denosumab was also re-evaluated. 
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Study 20040113 provided a dataset guiding the dose selection for subjects with bone metastases in which 
the denosumab regimen of 120 mg every 4 weeks was associated with maximum reduction of the bone 
turnover marker urinary N-telopeptide (uNTx) by week 13, the primary endpoint in that study. While no 
symptomatic hypocalcaemia was reported in study 20040113, the 120 mg Q4W schedule (n = 41) appeared 
preferable as no grade 2 or higher hypocalcaemia adverse event was reported as opposed to 5 grade 2 
events of hypocalcaemia and 1 grade 3 event of hypocalcaemia reported in the denosumab 180 mg Q4W 
treatment group (n = 43). 

For each subject enrolled (excluding PK substudy subjects), the total duration of a subject’s participation 
was at least 60 months including treatment and follow-up, or until death or lost to follow-up, whichever 
came first. For subjects enrolled in the PK substudy, data (treatment plus follow-up) was collected until the 
end of the clinical study. 

The major changes resulting from amendments of the study protocol are summarized in the CSR table 8-4. 
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Objectives and endpoints 

 

Additional exploratory objectives and endpoints are listed in the SAP. 
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Hypotheses 

It was anticipated that denosumab, an inhibitor of RANKL, would be a well-tolerated treatment for subjects 
with surgically unsalvageable GCTB disease, and subjects with surgically salvageable disease whose planned 
on-study surgery is associated with severe morbidity. 

Statistical methods 

The statistical analyses for this open-label study were mainly descriptive in nature, and no hypothesis 
testing was performed. All the efficacy analyses were conducted separately in each cohort, and for cohorts 
1 and 2 combined for all subjects in the efficacy analysis set, unless specified otherwise. Safety analysis of 
adverse events were performed by cohort and for all subjects in safety analysis set. Safety analysis of lab 
results were performed by cohort and for all subjects in safety analysis set. Key efficacy and safety analyses 
were repeated for the adolescent population and adult population. Pharmacokinetic-related analyses were 
conducted separately for adolescent and adult subjects. Categorical data were presented in the form of 
frequency and percentage. Continuous data were provided with descriptive statistics. For details, see Table 
8.3 of CSR. 

 

7.2 Results 

Participant flow 

Last subject last visit was on 17 May 2018. A total of 535 subjects were enrolled in the study. At the close of 
the study, the median exposure to denosumab was 46.0 doses, 22.0 doses, and 69.5 doses in cohorts 1, 2, 
and 3, respectively.  Across all subjects, the median time on the full course of the study was 60.9 months.  
Distribution of subjects in respective cohort is outlined in table 9-1. 
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There were 28 adolescent subjects enrolled into the study (14 subjects in cohort 1 and 14 subjects in cohort 
2, Table 9-2). 25 subjects (10 adolescents and 15 adults) were included in the PK substudy. 526 subjects 
(98.9%) received at least 1 dose of denosumab, constituting the safety analysis set, and 513 subjects 
(96.4%) were included in the efficacy analysis set. 

 

Rapporteur assessment comment: 

Number of subjects were comparable between cohort 1 and 2. The majority of discontinuations pertained to 
protocol-specified criteria that included complete resection (primarily cohort 2) and administrative decision 
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(including subjects transferred to commercial Xgeva after regulatory approval). The pattern of reasons for 
discontinuation was similar in adolescent subjects as in the entire study population. 

 

Protocol deviations 

Fourteen subjects had important protocol deviations related to entry/eligibility criteria, including pregnancy 
or breastfeeding and underlying malignancy. A total of 61 subjects had important protocol deviations (other 
than eligibility criteria deviations). Sixteen subjects got pregnant while on study.  

 

 

Rapporteur assessment comment: 

The high number of pregnancies while on study is considered worrying, especially since GCTB primarily 
affects individuals in fertile age and predominantly women.  

Pregnancies are further discussed in Safety section below. 
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Baseline data 

 

Rapporteur assessment comment: 

The baseline demographics are in line with the results from the interim reports from this study that were 
included in the approval of GCTB indication. The majority of subjects were white and aged 18-40 years; 
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more female than male subjects were enrolled which could be expected based on women being more often 
affected by GCTB than men. 

The cohorts are broadly similar; however, subjects in cohort 1 included more subjects aged 60 years and 
older, which was apparent also in the interim report. 
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Rapporteur assessment comment: 

The majority of subjects in cohort 1 had recurrent unresectable disease at baseline, whereas for subjects in 
cohort 2, the majority had primary resectable disease. The sizes of target lesions were comparable between 
cohort 1 and 2, but the locations differed, in that cohort 1 had target lesions primarily in sacrum, lung, 
vertebrae and skull, as compared to predominantly long bones such as tibia/radius/femur in cohort 2.  The 
Karnofsky performance status score was comparable between cohorts. 

 

A total of 28 adolescent subjects (≥ 12 years of age, skeletally mature per the study inclusion criteria) were 
enrolled into the study (14 subjects each in cohorts 1 and 2) and were included in the overall subject 
population (i e, enrolled subjects) (Table 9-6). No adolescent subjects were enrolled into cohort 3 as all 
subjects in Study 20040215 were adults (≥ 18 years of age). 
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Of the 14 adolescent subjects enrolled in cohort 1, 7 subjects (50.0%) had primary unresectable GCTB, and 
7 subjects (50.0%) had recurrent unresectable disease. For adolescent subjects with surgically salvageable 
GCTB (cohort 2), 9 of 14 subjects (64.3%) had primary and 5 subjects (35.7%) had recurrent resectable 
disease. The most common locations of investigator-determined target lesions was the sacrum (6 subjects 
[42.9%]) for adolescent subjects in cohort 1 and radius and pelvic bone (3 subjects [21.4%] each) for 
adolescent subjects in cohort 2. In cohort 2, the majority were planned for curettage followed by en bloc 
excision, en bloc resection and hemipelvectomy. Most adolescent subjects (24 subjects [85.7%]) had 
Karnofsky scores ≥ 80%, indicating their ability to perform normal activity with, at worst, some degree of 
effort. 
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Rapporteur assessment comment: 

28 adolescents aged 13-17 years were included in the final study report, as compared to 10 in the interim 
report. For adolescents, a more pronounced imbalance between sexes is noted with 23 out of 28 subjects 
being female. There were no adolescent roll-over subjects from study 20040215. 

 

Outcomes and estimation 

Unless otherwise stated, all efficacy endpoints were assessed during the on-study period (which refers to 
denosumab treatment during the initial treatment phase and excludes retreatment periods for subjects who 
entered retreatment after a period of safety follow-up observation). 323 subjects were exposed to 
denosumab for ≥ 2 years, and 149 subjects were exposed to denosumab for ≥ 5 years. The maximum 
number of doses received was 138 doses and the maximum duration on study was 139.5 months. The 
median number of doses received and the median duration on study in Study 20062004 was similar between 
the adolescent and adult subjects in the study. 

Of note, the primary endpoint of this study was the safety profile of denosumab in GCTB, further assessed 
in Safety section below. 

Secondary endpoints (clinical): 

Time to Disease Progression - Cohort 1 

Among subjects with surgically unsalvageable GCTB (cohort 1), 28 of 260 treated subjects (10.8%) had 
investigator-determined disease progression or recurrence during the initial treatment period. The median 
time to disease progression was not estimable. 
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Rapporteur assessment comment: 

In cohort 1 with surgically unsalvageable GCTB, 10.8% had disease progression or recurrence during initial 
treatment period. The percentages appear to increase in a linear pattern up to month 60 (no data included 
for month 48). For cohort 2, the absolute percentages of progression or recurrences are smaller; a majority 
of these patients eventually also underwent GCTB surgery on-study (see exploratory outcomes below). 

 

Proportion of Subjects Without Any Surgery at Month 6—Cohort 2 

Of the 238 subjects in cohort 2 who had received at least 1 dose of denosumab and had the opportunity to 
be on study for at least 6 months, 219 subjects (92.0%; 95% CI: 87.8, 95.1) had not undergone any GCTB 
surgery by month 6. 

Rapporteur assessment comment: 

Although the majority had not undergone any GCTB surgery by month 6, 65.7% of subjects in cohort 2 
eventually underwent on-study GCTB surgery as discussed in exploratory efficacy outcomes below. 

 

Exploratory endpoints (clinical): 

Investigator-determined Disease Status, Including Time to Disease Progression or Recurrence and 
Progression-free Survival for All Subjects and Time to Disease Recurrence for Subjects With Complete 
Clinical Response 
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Of the 242 eligible subjects in cohort 2, 159 (65.7%) underwent on-study GCTB surgery with a Kaplan-Meier 
(95% CI) estimated median time to surgery of 9.2 months (8.5, 10.6). Of these 159 subjects, 45 (28.3%) 
had disease progression or recurrence after on-study GCTB surgery. The Kaplan-Meier (95% CI) estimate of 
the 25-percentile time to disease progression or recurrence in this surgically treated subset was 18.5 
months (15.9, 26.8); the median time to disease progression or recurrence was not estimable. Kaplan-Meier 
estimates (95% CI) of the probability of subjects to have disease progression or recurrence after on-study 
GCTB surgery in cohort 2 was 1.3% (0.0, 3.1) at month 6, 5.4% (1.8, 9.0) at month 12, 28.5% (20.5, 36.5) 
at month 24, 37.7% (28.2, 47.1) at month 36, and 39.3% (29.6, 49.1) at month 60. 

For cohort 1, 49 subjects underwent on-study GCTB surgery; 18 (36.7%) of these had disease progression 
or recurrence after surgery. 

397 subjects in cohorts 1 and 2 (189 and 208 subjects, respectively) discontinued denosumab without 
investigator-assessed disease progression or recurrence. Of these, 40 subjects (21.2%) in cohort 1 and 50 
subjects (24%) in cohort 2 had investigator-assessed disease progression or recurrence after denosumab 
discontinuation, although a median time to disease progression for both cohorts was not estimable. 

During the initial treatment period, a total of 44 subjects (8.8%; 32 subjects in cohort 1 [12.3%], 12 
subjects in cohort 2 [5.0%]) died or had disease progression or recurrence. 

For cohort 1, 112 of the 260 treated subjects had on-study PR and 120 subjects had stable disease. 
Twenty-eight of 112 subjects (25.0%) with PR and 28 of 120 subjects (23.3%) with stable disease had 
progressive disease, locally recurrent disease, or relapse during the full course of the clinical study; median 
time to disease progression, recurrence, or relapse was not estimable. 

Rapporteur assessment comment: 

The data on disease status with best postbaseline response should be interpreted bearing in mind that this 
is using best response (at some time point during the study) data only. Overall, 10.8% of subjects in cohort 
1 had disease progression or recurrence. 

65.7% of subjects in cohort 2 underwent on-study GCTB surgery. 40 subjects (21.2%) in cohort 1 and 50 
subjects (24%) in cohort 2 had disease progression or recurrence after denosumab discontinuation (of those 
who had discontinued denosumab without disease progression or recurrence). 

Deaths are further discussed in Safety below. 
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Pathologic Response to Denosumab Treatment for Those Subjects With Histopathology Procedures 

 

Rapporteur assessment comment 

Only a minority of subjects in cohort 1 had histopathology procedures; of these, 39.7% had a complete 
pathologic response (at some point during the study). For cohort 2, a majority had histopathology 
procedures; 73.1% of these had a complete pathologic response, based on crude incidence. 
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Radiographic Changes of the Target Lesion Over Time
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Rapporteur assessment comment: 

It is not clear for the assessor how often patients had radiograhic evaluations during the study. Of note, the 
best response is presented for subjects with multiple responses in the same time frame. However, the vast 
majority were reported to have improved or stable disease radiographically throughout the study, and there 
appears not to be any radiographic signs of lack of efficacy towards the end of the study. 

 

 

Clinical Benefit Over Time for All Subjects 
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Rapporteur assessment comment 

A majority of patients who reported clinical benefit reported on pain reduction, followed by improved 
mobility and improved function. These figures represent best response in subjects with multiple responses 
in the same time frame. 

 

Time to Surgery and Proportion of Subjects Able to Undergo a Less Morbid Surgical Procedure Compared 
With the Planned Surgical Procedure at Baseline-Cohort 2 

Of the 239 subjects in cohort 2 with baseline target lesion location or on-study surgery location not in lungs 
or soft tissue, 82 subjects (34.3%) were able to avoid on-study surgery. The surgeries planned at baseline 
for these 82 subjects included en bloc resection (24 subjects), amputation (18 subjects), joint resection (13 
subjects), en bloc excision (7 subjects), hemipelvectomy (7 subjects), curettage and joint/prosthesis 
replacement (5 subjects each), or other surgical procedures (3 subjects). 

Of the 157 subjects who received on study-GCTB surgery, 106 (67.5%) were able to undergo a less morbid 
procedure from that planned at baseline. In addition to the 13 subjects with planned curettage, curettage 
was performed on 40 subjects with planned en bloc resection, 17 subjects with planned joint or prosthesis 
replacement, 13 subjects with planned joint resection, 8 subjects with planned amputation, 2 subjects with 
other surgical procedures, and 1 subject each with planned en bloc excision and hemipelvectomy. A total of 
33 subjects (13.8%) underwent their respective surgical procedure as originally planned. 

Efficacy Results for Adolescent Subjects 

A total of 28 skeletally mature adolescent subjects had been enrolled and received denosumab in the study. 
Efficacy trends among denosumab-treated adolescent subjects were consistent with those of the larger 
enrolled (all-subject) and adult-only populations. Adolescent subjects had been treated with denosumab 
during the initial treatment phase for a median (range) duration of 30.1 months (9.5, 82.2). Across all 
adolescent subjects, the median (range) time on the full course of the clinical study was 42.2 (9.5, 94.5) 
months. One adolescent subject had disease progression or recurrence during initial treatment; 9 subjects 
(32.1%) had a best postbaseline response of CR, 8 subjects (28.6%) had PR, and 11 subjects (39.3%) had 
stable disease. Over the full course of clinical study, of 17 adolescent subjects (7 subjects in cohort 1 and 10 
subjects in cohort 2) who had a response of CR or PR, 3 subjects (2 subjects in cohort 1 and 1 subject in 
cohort 2) had progressive disease, locally recurrent disease, or relapse after the first on-study PR or CR. 
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Of the 14 adolescent subjects enrolled in cohort 2, 5 subjects (35.7%) did not undergo any surgical 
procedures during the study; the surgeries planned at baseline for these subjects included hemipelvectomy 
(2 subjects), en bloc excision, en bloc resection and joint or prosthesis replacement (1 subject each). Three 
adolescent subjects were able to undergo a less morbid procedure of curettage from that planned at baseline 
(en bloc excision, en bloc resection and joint resection). Subject-reported clinical benefits of denosumab 
treatment were reported by 13 adolescent subjects (92.9%) in cohort 1 and 9 adolescent subjects (64.3%) 
in cohort 2. Pain reduction was the most commonly reported clinical benefit in cohorts 1 and 2, reported by 
20 subjects (71.4%). 

Ancillary analyses 

Pharmacokinetic substudy analyses are further discussed in Clinical Pharmacology above. 

Antidenosumab Antibody Assays 

Serum samples were collected at study day 1, at the EOT, and at follow-up visits every 6 months for up to 
12 months or 24 months (subjects originally in Study 20040215 prior to protocol Amendment 7) for 
antidenosumab antibody testing. Of the 506 subjects who had ≥ 1 antidenosumab antibody sample tested, 
3 subjects with a negative antibody result at baseline tested positive for developing antidenosumab 
antibodies. All antidenosumab antibodies were transient and nonneutralizing antibodies. 

Patient-reported Outcomes 

At baseline, 229 of 485 subjects (47.2%) reported moderate to severe pain: 110 of 244 subjects (45.0%) in 
cohort 1, 117 of 230 subjects (50.9%) in cohort 2, and 2 of 11 subjects (18.2%) in cohort 3. ≥ 2-point 
decrease from baseline in worst pain was reported within 1 week of first treatment for 30.8% (101 of 328 
subjects) of all at-risk subjects (ie, those who had a worst pain score of ≥ 2 at baseline. 

 

7.3 Discussion 

In the open-label phase II study 20062004, patients with unresectable GCTB (cohort 1) or resectable 
disease for whom surgery would be associated with severe morbidity (cohort 2) were included, with a similar 
number of subjects in the respective cohorts; however, subjects in cohort 1 included more subjects aged 60 
years and older, which was apparent also in the interim report. A small proportion of patients (15 of 535) 
were roll-over subjects from study 20040215; three of these were not retreated with denosumab and were 
excluded from further analysis. The primary endpoint was safety; for efficacy, secondary endpoints and 
exploratory endpoints are included, with descriptive data. 

Patients were treated with denosumab Q4W with an initial loading dose on day 8 and 15 until progression or 
complete resection; this is in line with the current posology for GCTB in the SmPC section 4.2. After a 
complete resection 6 further doses were given; in patients not undergoing complete resection, 
administrative reasons were most common reason for discontinuation of denosumab, including transfer to 
commercially available Xgeva after approval for GCTB treatment. Patients were followed for up to 60 months 
after implementation of protocol amendment 7 (May 2013). The pattern of reasons for discontinuation was 
similar in adolescent subjects as in the entire study population. 

The baseline demographics are in line with the results from the interim reports from this study that were 
included in the approval of GCTB indication. The majority of subjects were white and aged 18-40 years; 
more female than male subjects were enrolled which could be expected based on women being more often 
affected by GCTB than men. For adolescents, a more pronounced imbalance between sexes is noted with 23 
out of 28 subjects being female. There were no adolescent roll-over subjects from study 20040215. 
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The majority of subjects in cohort 1 had recurrent unresectable disease at baseline, whereas for subjects in 
cohort 2, the majority had primary resectable disease. The size of target lesions were comparable between 
cohort 1 and 2, but the locations differed, in that cohort 1 had target lesions primarily in sacrum, lung, 
vertebrae and skull, as compared to predominantly long bones such as tibia/radius/femur in cohort 2.  The 
Karnofsky performance status score was comparable between cohorts. In cohort 1 with surgically 
unsalvageable GCTB, 10.8% had disease progression or recurrence during initial treatment period. The 
percentages appear to increase in a linear pattern up to month 60 (no data included for month 48). For 
cohort 2, the absolute percentages of progression or recurrences are smaller; a majority of these patients 
eventually also underwent GCTB surgery on-study. The data on disease status with best postbaseline 
response should be interpreted bearing in mind that this is using best response (at some time point during 
the study) data only. 

Although the majority had not undergone any GCTB surgery by month 6, 65.7% of subjects in cohort 2 
eventually underwent on-study GCTB surgery. Of the 157 subjects who received on study-GCTB surgery, 
106 (67.5%) were able to undergo a less morbid procedure from that planned at baseline. 

40 subjects (21.2%) in cohort 1 and 50 subjects (24%) in cohort 2 had disease progression or recurrence 
after denosumab discontinuation (of those who had discontinued denosumab without disease progression or 
recurrence). 

Only a minority of subjects in cohort 1 had histopathology procedures; of these, 39.7% had a complete 
pathologic response (at some point during the study). For cohort 2, a majority had histopathology 
procedures; 73.1% of these had a complete pathologic response, based on crude incidence. The vast 
majority of subjects were reported to have improved or stable disease radiographically throughout the 
study, and there are no radiographic signs of lack of efficacy towards the end of the study. 

A majority of patients who reported clinical benefit reported on pain reduction, followed by improved 
mobility and improved function. These figures represent best response in subjects with multiple responses 
in the same time frame. 

Efficacy data in adolescents are similar to the entire study population, however, median duration for 
adolescents on full course of study was shorter, 42 months as compared to 61 for all study subjects.  

 

8.  Clinical Safety aspects 

8.1.  Methods – analysis of data submitted 

Study 20062004 – for details on study conduct, see above. The primary objective of study 20062004 was to 
evaluate the safety profile of denosumab in subjects with GCTB. The endpoint for this objective was the 
safety profile of denosumab characterized in terms of the type, frequency, and severity of adverse events 
and laboratory abnormalities for each cohort. 

8.2.  Results 

Of the 535 enrolled subjects, 526 subjects received ≥ 1 dose of denosumab in the study and were included 
in the safety analysis set for study 20062004. The median (range) number of denosumab doses received 
during the full course of the clinical study was 46.0 (5, 116) doses in cohort 1, 22.0 (4, 104) doses in cohort 
2, and 69.5 (13, 89) doses in cohort 3. Among subjects in cohorts 1, 2 and 3, the respective median (range) 
time on the full course of the clinical study (including retreatment and safety follow-up) was 68.6 (0.0, 
112.6), 49.6 (0.1, 110.9), and 83.8 (26.3, 91.3) months. Across all subjects, the median (range) time on 
the full course of the clinical study was 60.9 months (0.0, 112.6). 
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All 28 enrolled adolescent subjects were treated with denosumab, with a median (range) exposure of 45.0 
(10, 86) doses in cohort 1 and 20.0 (11, 76) doses in cohort 2. The median (range) time on the full course 
of the clinical study was 60.7 (9.5, 94.5) months in cohort 1 and 36.9 (11.8, 81.7) months in cohort 2. 
Across all adolescent subjects, the median (range) time on the full course of the clinical study was 42.2 (9.5, 
94.5) months. 

Rapporteur assessment comment: 

Median number of denosumab doses was lower in cohort 2, consistent with a shorter period on full course of 
study and a large proportion of these patients undergoing on-study surgery and eventually discontinuing 
denosumab for protocol-specified reasons. Median time on full course of study was shorter (42 months) in 
adolescent subjects as compared to entire study population (61 months). 

Adverse events 

Of the 526 subjects who received ≥ 1 dose of denosumab, most subjects (503 subjects [95.6%]) had ≥ 1 
treatment-emergent adverse events during their participation in the study (Table 12-1). The most common 
adverse events were reported within the MedDRA SOC of musculoskeletal and connective tissue disorders 
(388 subjects [73.8%]), general disorders and administration site conditions (304 subjects [57.8%]), 
gastrointestinal disorders (294 subjects [55.9%]), and infections and infestations (281 subjects [53.4%]). 

 

329 subjects (62.5%) developed ≥ 1 adverse event that was considered by the investigator to be related to 
denosumab; frequently reported (≥5% in all cohorts group) treatment-related adverse events were fatigue 
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(66 subjects [12.5%]), hypophosphatemia (59 subjects [11.2%]), headache (53 subjects [10.1%]), 
nausea(45 subjects [8.6%]), investigator-reported ONJ (34 subjects [6.5%]), hypocalcaemia (32 subjects 
[6.1%]), and arthralgia (27 subjects [5.1%]). 

Rapporteur assessment comment 

Several of the most frequently reported AEs considered by the investigator to be treatment related are not 
included in the table of adverse reactions in patients with GCTB in the SmPC section 4.8. These include 
arthralgia, fatigue, headache and nausea. The MAH is asked to discuss the data from study 20062004 in 
relation to the total safety data for denosumab and discuss whether section 4.8 warrants an update. (LoQ) 

 

Serious adverse events 

142 subjects (27.0%) had serious adverse events. The most frequently reported serious adverse events (≥ 
1.0% in all cohorts) were investigator-reported ONJ (20 subjects [3.8%]), GCTB (8 subjects [1.5%]), 
anaemia (6 subjects [1.1%]), and back pain (5 subjects [1.0%]). 
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Rapporteur assessment comment: 

For Osteonecrosis of the jaw (ONJ), a discrepancy between the cohorts is noted with cohort 1 reporting ONJ 
in 6.4% of subjects as compared to 0.8% in cohort 2 (in cohort 3, 8.3% were reported, however, the 
absolute number of cases was only 1). 

The MAH is asked to provide the outcome of the reported ONJ cases and also course of GCTB disease when 
denosumab was withheld in those subjects.  

 

Discontinuation from investigational product due to treatment-emergent adverse events 

52 subjects (9.9%) had adverse events that resulted in treatment-phase discontinuation. 51 subjects 
(9.7%) had adverse events that resulted in discontinuation of denosumab. The most frequent adverse 
events leading to denosumab discontinuation were investigator-reported events of ONJ (reported in 19 
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subjects, 3.6%), sarcoma in 4 subjects (0.8%), bone sarcoma, osteosarcoma, pain in jaw, and tooth 
infection in 2 subjects each (0.4%). 

34 subjects (6.5%) discontinued denosumab due to adverse events that were considered by the investigator 
to be related to denosumab. The most frequently reported denosumab-related adverse event resulting in 
denosumab discontinuation was investigator-reported ONJ (18 subjects [3.4%]). Subjects also discontinued 
denosumab due to adverse events of sarcoma (2 subjects [0.4%]), and bone sarcoma and osteosarcoma (1 
subject each [0.2%]). 

 

Adverse events after treatment-emergent period 
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Of the 377 subjects in the safety follow-up phase, 53 subjects (14.1%) had serious adverse events that 
occurred after the treatment-emergent period. The most common serious adverse events that occurred 
after the treatment-emergent period were reported in the SOC of benign, malignant, and unspecified 
neoplasms (including cysts and polyps) (25 subjects [6.6%]), musculoskeletal and connective tissue 
disorders (10 subjects [2.7%]), and general disorders and administration site conditions (9 subjects 
[2.4%]). In 11 subjects (2.9%), serious adverse events that occurred after the treatment-emergent period 
were considered by the investigator to be related to denosumab. 

 

Rapporteur assessment comment: 

Four additional cases of osteonecrosis of the jaw emerged after the treatment-emergent period. Adverse 
events of special interest are further discussed below. 

Deaths 

Treatment-emergent Fatal Adverse Events 

Of the 526 subjects who received ≥ 1 dose of denosumab during the initial treatment phase, 11 subjects 
(2.1%) had treatment-emergent fatal adverse events. The fatal adverse events were reported in the 
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MedDRA SOCs of benign, malignant, and unspecified neoplasms (including cysts and polyps) (6 subjects 
[1.1%]), respiratory, thoracic, and mediastinal disorders (2 subjects [0.4%]), nervous system disorders, 
psychiatric disorders, and vascular disorders (1 subject each [0.2%]). Three of the 11 fatal adverse events 
(0.6%; bone sarcoma, rhabdomyosarcoma, and sarcoma) were considered by the investigator to be related 
to denosumab. Subject narratives were provided with the CSR. 

 

Deaths that Occurred After the Treatment-emergent Period 

Fifteen (4.0%) of the 377 subjects who entered into the safety follow-up phase had fatal adverse events that 
occurred after the treatment-emergent period. Adverse events involving malignancy are described in detail 
below. No fatal events were assessed as related to denosumab. Subject narratives were provided with the 
CSR. 



    
  
EMA/615456/2019 Page 41/77 

 

Rapporteur assessment comment 

Fatal adverse events were more common in cohort 1. During the treatment-emergent period, the most 
common fatal adverse events in all cohorts included bone sarcoma and respiratory failure (2 cases each). 
After the treatment-emergent period, the most common fatal adverse events were GCTB and sarcoma 
(including osteosarcoma and spindle cell sarcoma). The connotation ‘death’ in table 12-6 is unclear. 

Adverse events of (special) interest 

Protocol-specified events of interest were positively adjudicated AFF, positively adjudicated ONJ, new 
primary malignancy events, and hypercalcemia that occurred ≥ 30 days after discontinuation of denosumab. 
Other adverse events of interest were earlier identified in denosumab development program as related to 
denosumab and include musculoskeletal pain, osteonecrosis outside of the jaw, hypocalcemia, adverse 
events potentially associated with hypersensitivity, infection, cardiac disorders, and vascular disorders. 
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Summary of Adverse Events of Interest for adolescent subjects 
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ONJ 

One serious adverse event of positively adjudicated ONJ was reported in an adolescent subject in cohort 1. 
A higher number of subjects in cohort 1 (23 subjects [8.68%]) developed positively adjudicated ONJ 
compared with subjects in cohort 2 (12 subjects [4.82%]). The adjusted subject incidence rate (per 100 
subject-years) of positively-adjudicated ONJ was 1.7 for subjects in cohort 1, 1.2 for subjects in cohort 2, 
and 1.5 across all subjects in the study. 
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New primary malignancy events 

An independent external expert review of all malignancy in GCTB-reported events (including pathologic and 
imaging review), determined that 7 subjects had malignancy present in the pre-enrolment tumour biopsy, 
and were therefore considered as eligibility deviations, and excluded from the new malignancy count. Of the 
20 subjects (3.80%) that developed new malignancies during the full course of the clinical study, 15 subjects 
had events that were reported as serious adverse events (Table 12-7); all of these subjects were adults. 9 
subjects developed new malignancies that were unrelated to GCTB: 2 events (0.4%) of ductal breast 
carcinoma and single events of each, adenocarcinoma of colon, breast cancer stage I, neoplasm, 
oesophageal adenocarcinoma, osteosarcoma, papillary thyroid cancer, renal cancer, rhabdomyosarcoma, 
and thyroid cancer. A total of 11 subjects (2.1%) developed new malignancy in GCTB: 5 subjects were 
deemed to have had had primary malignant GCTB, 5 subjects were assessed to have had sarcomatous 
transformation, and 1 subject had secondary malignant GCTB (post-radiation). 

Rapporteur assessment comment: 

11 subjects developed new malignancy in GCTB and 9 subjects developed new malignancies that were 
unrelated to GCTB, including malignancies in breast, colon, oesophagus, thyroid and kidney. Two cases of 
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sarcoma (osteosarcoma and rhabdomyosarcoma) were deemed unrelated to GCTB. Of note, the term 
‘serious’ is not fully applicable to malignancies; rather, a more detailed explanation of types of tumour could 
differentiate between different types of malignancies. 

At present, the SmPC section 4.8 includes information on new primary malignancy pertaining to patients 
with advanced malignancies involving bone only. The MAH is asked whether this section warrants an update 
based on the data generated from study 20062004. (LoQ) 

Hypercalcemia that occurred ≥ 30 days after discontinuation of denosumab 

Events of hypercalcaemia that occurred ≥ 30 days after the last dose of denosumab in the initial treatment 
period were observed in 4 subjects (0.76%), 2 of whom were adolescents. All 4 events of hypercalcaemia 
were serious. 

Rapporteur assessment comment: 

As noted in previous assessments of this study, 2 of the 4 cases of hypercalcaemia following discontinuation 
of denosumab occurred in the adolescent population. This is a labelled adverse event. Adolescents appear 
more sensitive to fluctuations in Ca levels compared to adults. 

Other adverse events of interest 
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19 of the subjects with musculoskeletal pain were adolescents. All serious adverse events of musculoskeletal 
pain occurred in adults. None of the subjects reporting osteonecrosis outside of the jaw were adolescents. Of 
the subjects with hypocalcaemia, 4 were adolescents. None of the hypocalcaemia events led to 
discontinuation of denosumab. 

Of the 106 subjects with events potentially associated with hypersensitivity, five were adolescents. 

By PT, the most frequently reported infectious adverse events were appendicitis and osteomyelitis (4 
subjects [0.8%] each), gastroenteritis, device-related infection, urinary tract infection, and pneumonia (3 
subjects each [0.6%]). Thirteen adolescent subjects had infection events; none of them were serious. 

Of the 32 subjects with cardiac adverse events, 3 were adolescents; none of these events were serious. By 
PT, the most frequently reported events were tachycardia (13 subjects [2.5%]) and palpitations (10 
subjects [1.9%]). The 3 serious cardiac disorder events included bradycardia, coronary artery disease (1 
subject in cohort 1, each), and supraventricular tachycardia (1 subject in cohort 2). None of these events 
resulted in denosumab or treatment-phase discontinuation. 
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All of the subjects with adverse events of vascular disorders were adults. By PT, the most frequently 
reported treatment-emergent vascular disorder events were hot flush and hypertension (19 subjects each 
[3.6%]). The 5 serious vascular disorder events included circulatory collapse, hypertension, orthostatic 
hypotension, superficial thrombophlebitis, and vasculitis; none of these events resulted in denosumab or 
treatment-phase discontinuation. 

Rapporteur assessment comment: 

For hypersensitivity, at present, the SmPC section 4.8 states that this has been reported in a post-marketing 
setting only. Both drug hypersensitivity and anaphylactic reaction are classified with a frequency ‘rare’. 
Given that more than 20% of patients in this study reported adverse events potentially associated with 
hypersensitivity in this study, the MAH is asked to discuss hypersensitivity reactions in the total denosumab 
safety data, and whether section 4.8 should be amended. (LoQ) 

For infections, various infections are labelled adverse events with a frequencies common or uncommon for 
Prolia. Considering that 9.8% of patients in cohort 1 were described to have a serious adverse infectious 
event in this study, the MAH is asked to discuss whether an update of section 4.8 is warranted based on the 
data from study 20062004 as well as the totality of denosumab safety data. (LoQ) 

Clinical laboratory evaluation 

Calcium 

Daily supplementation with calcium and vitamin D was recommended for all subjects throughout the study 
(except in cases of pre-existing hypercalcemia). Decreases in mean (SD) albumin-adjusted calcium (-3.1% 
[5.1]) and median (range) albumin-adjusted calcium (-3.0% [-19.7, 12.4]) were noted at day 15. 

 

Clinical chemistry and haematology 

Serum phosphorus levels showed a trend towards a decrease over the duration of the study; a median 
(range) decrease of 13.9% (-64.6, 103.6) was recorded in the first 5 weeks of treatment. A total of 101 
subjects (19.0%) had a shift from normal to a CTCAE grade 3 decrease in serum phosphorus. No other 
trends indicative of denosumab-related effects on laboratory parameters were evident. 

Rapporteur assessment comment: 

Hypophosphataemia and hypocalcaemia are labelled adverse events for Xgeva. 

Vital Signs, Physical Findings, and Other Observations Related to Safety 
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Each physical assessment visit during the study included assessment of Karnofsky performance status and 
disease status. Vital signs, height, and weight were only assessed during screening. Baseline Karnofsky 
performance status is discussed in section 7.2 above. When the study completed, 492 of 513 subjects 
(95.9%) remained in reasonably good health, as indicated by Karnofsky performance status scores between 
70% to 100%. 

 

Rapporteur assessment comment 

The majority of patients remained at a similar Karnofsky score as compared to baseline or improved during 
the study. 

 

Concomitant Medications 

Of the 526 subjects included in the safety analysis set, 514 (97.7%) used concomitant medications during 
the initial treatment period. The most frequently used (> 20.0%) concomitant medications were 
paracetamol (222 subjects [42.2%]), lekovit Ca (184 subjects [35.0%]), ibuprofen (138 subjects [26.2%]), 
and calcium (131 subjects [24.9%]). 

Safety Follow-up Interventions 

Of the 454 subjects who had entered the safety follow-up phase (including 28 subjects [6.2%] who had 
received denosumab retreatment), 57 subjects (12.6%) had undergone surgery for GCTB, 13 subjects 
(2.9%) had received chemotherapy or other therapeutic agents, 6 subjects (1.3%) had received 
embolization, 5 subjects (1.1%) had received radiotherapy, 2 subjects (0.4%) had received interferon 
treatment, and 1 subject (0.2%) had received bisphosphonate treatment. Of the 454 subjects, 110 (24.2%) 
received commercial XGEVA during the safety follow-up phase. 

Pregnancy 

Search of the MAH Global Safety Database was conducted to identify pregnancies during the study. Of the 
301 female subjects enrolled in the study, 16 female subjects became pregnant after initiation of study drug 
treatment. These 16 female subjects reported 19 pregnancies. Four of 19 pregnancies resulted in the birth 
of a healthy baby. 9 pregnancies resulted in elective termination, 1 pregnancy resulted in a miscarriage, and 
for 5 pregnancies no information was provided regarding termination or delivery. 

Three women who enrolled as adolescents became pregnant while on the study; however, all of them were 
adults (≥ 18 years of age) at the time of conception. 
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No adverse events were reported in relation to subject’s pregnancies. 

Nineteen pregnancies in female partners of male subjects treated with denosumab were reported. Five of 19 
pregnancies resulted in the birth of a healthy baby, 3 pregnancies were full-term with complications 
(adverse events of cytomegalovirus infection in mother; pregnancy-induced hypertensions, bleeding, and 
hypothyroidism in mother; and group B streptococcus infection in mother and baby; 1 each), 1 pregnancy 
was full-term with a congenital anomaly (adverse event of umbilical hernia in baby), 2 pregnancies resulted 
in a spontaneous abortion, 1 pregnancy resulted in an induced abortion, and for 7 pregnancies no 
information was provided regarding termination or delivery. 

Rapporteur assessment comment 

More than 5% of female subjects enrolled in the study became pregnant after initiation of study drug 
treatment, with in total 19 pregnancies during the study. This number is considered high, especially for a 
clinical study where patients could often be more strictly monitored than in clinical practise. Of note, female 
patients were required to present a negative pregnancy test to be eligible for participation in the study. The 
outcome of pregnancies was unknown for 5 subjects and resulted in elective termination in 9 subjects. Four 
pregnancies resulted in birth of a healthy baby. 1 miscarriage was reported. 

However, pregnancies were discussed in the most recent PSUR, in which it was concluded based on a review 
of all pregnancy cases, including pregnancy outcomes and adverse events, no patterns suggestive of a 
safety concern were revealed. 

 

8.2.1.  MAH safety study conclusion 

The median (range) time on the full course of the clinical study (including safety follow-up phase) was 60.9 
months (0.0, 112.6) across all subjects. Most subjects (approximately 89%) in cohort 1 (subjects with 
surgically unsalvageable disease) did not have investigator-determined disease progression during the 
initial treatment period. The median time to disease progression was not reached. Most subjects (92%) in 
cohort 2 (subjects with surgically salvageable disease) had not undergone surgery for GCTB by month 6 in 
the study. 

The overall safety profile of denosumab in this study was similar to the safety profile of denosumab in interim 
analysis 3 and the primary analysis of this study, as well as that observed for denosumab 120 mg Q4W in the 
treatment of subjects with advanced cancer and bone metastases. Five subjects (0.95%) had events of 
positively adjudicated AFF, of whom 4 subjects had events that were reported as serious adverse events. 
Four subjects with positively adjudicated AFF (3 adults and 1 adolescent) were enrolled in cohort 1, and 1 
adult subject was enrolled in cohort 3. 

Thirty-six subjects (6.84%) developed positively adjudicated ONJ; of whom 26 subjects had events that 
were reported as serious adverse events. Higher event rates of ONJ were reported after 36 months and after 
60 months in cohorts 1 and 2, respectively, compared with shorter exposures. 

Eleven subjects (2.1%) developed new malignancy in GCTB; 5 subjects were deemed to have had primary 
malignant GCTB, 5 subjects were assessed to have had sarcomatous transformation, and 1 subject had 
secondary malignant GCTB (post radiation). Four subjects (0.76%) had events of hypercalcemia that 
occurred ≥ 30 days after the last dose of denosumab in the initial treatment period; 2 of the events were in 
adolescents. All 4 events of hypercalcemia were serious. 

The PK profile of denosumab was generally similar between adolescent and adult subjects with GCTB. Safety 
and efficacy trends among denosumab-treated adolescent subjects were generally similar to those of the 
larger enrolled (all-subject) population. A large proportion of treated subjects had rapid and clinically 
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meaningful pain improvement. The results of this study support the efficacy and safety of denosumab 120 
mg Q4W in the treatment of adults and skeletally mature adolescents with GCTB. 

8.3.  Discussion 

In large, the safety findings from study 20062004 are considered to be in line with the known safety profile 
of denosumab. 

The median number of denosumab doses was lower in cohort 2, consistent with a shorter period on full 
course of study and a large proportion of these patients undergoing on-study surgery and eventually 
discontinuing denosumab for protocol-specified reasons. Median time on full course of study was shorter (42 
months) in adolescent subjects as compared to entire study population (61 months). The majority of 
patients remained at a similar Karnofsky score as compared to baseline or improved during the study. 

For Osteonecrosis of the jaw (ONJ), a discrepancy between the cohorts is noted with cohort 1 reporting ONJ 
in 6.4% of subjects as compared to 0.8% in cohort 2 (in cohort 3, 8.3% were reported, however, the 
absolute number of cases was only 1). Although cohort 1 and 2 differed with regards to underlying GCTB 
disease, the MAH should discuss this discrepancy, including any differences in specific risk factors for ONJ for 
cohort 1 as compared to cohort 2. Of note, four additional cases of osteonecrosis of the jaw emerged after 
the treatment-emergent period. Fatal adverse events were more common in cohort 1. During the 
treatment-emergent period, the most common fatal adverse events in all cohorts included bone sarcoma 
and respiratory failure (2 cases each). After the treatment-emergent period, the most common fatal adverse 
events were GCTB and sarcoma (including osteosarcoma and spindle cell sarcoma). 

As noted in previous assessments of this study, 2 of the 4 cases of hypercalcaemia following discontinuation 
of denosumab occurred in the adolescent population. This is a labelled adverse event. Adolescents appear 
more sensitive to fluctuations in Ca levels compared to adults. Hypophosphataemia and hypocalcaemia were 
noted in this study with an expected frequency; these are labelled adverse events for Xgeva. 

There are some questions on whether the SmPC section 4.8 adequately describes the adverse events that 
are deemed associated with denosumab therapy in malignant disease. Several of the most frequently 
reported AEs considered by the investigator to be treatment related are not included in the table of adverse 
reactions in patients with GCTB in the SmPC section 4.8. These include arthralgia, fatigue, headache and 
nausea. The MAH is asked to further discuss whether an update of the SmPC section 4.8 is warranted to 
include the data generated from study 20062004. 

11 subjects developed new malignancy in GCTB and 9 subjects developed new malignancies that were 
unrelated to GCTB, including malignancies in breast, colon, oesophagus, thyroid and kidney. Two cases of 
sarcoma (osteosarcoma and rhabdomyosarcoma) were deemed unrelated to GCTB. At present, the SmPC 
section 4.8 includes information on new primary malignancy pertaining to patients with advanced 
malignancies involving bone only. The MAH is asked whether this section warrants an update based on the 
data generated from study 20062004. 

For hypersensitivity, at present, the SmPC section 4.8 states that this has been reported in a post-marketing 
setting only. Both drug hypersensitivity and anaphylactic reaction are classified with a frequency ‘rare’. 
Given that more than 20% of patients in this study reported adverse events potentially associated with 
hypersensitivity in this study, the MAH is asked to discuss whether section 4.8 should be updated 
considering the data from study 20062004, in relation to the totality of safety data for denosumab. 

For infections, various infections are labelled adverse events with frequencies common or uncommon for 
Prolia (denosumab indicated for osteoporosis or prevention of bone loss). Considering that 9.8% of patients 
in cohort 1 were described to have a serious adverse infectious event in this study, the MAH is asked to 
discuss whether the Xgeva SmPC section 4.8 warrants an update based on the data from study 20062004. 
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More than 5% of female subjects enrolled in the study became pregnant after initiation of study drug 
treatment, with in total 19 pregnancies during the study. However, pregnancies were discussed in the most 
recent PSUR, in which it was concluded based on a review of all pregnancy cases, including pregnancy 
outcomes and adverse events, that no patterns suggestive of a safety concern were revealed. 

 

9.  Benefit Risk Assessment 

MAH conclusion on B/R 

Surgical intervention is the recommended therapy for patients with GCTB with resectable tumors; however, 
surgery may be associated with increased morbidity (e g, joint resection and amputation).  Embolization, 
radiation therapy, chemotherapeutics, bisphosphonates, and other medicinal products have been used to 
treat unresectable GCTB.  None of these interventions, however, has been shown to provide a sustained 
response.  For patients with unresectable or metastatic GCTB, denosumab (Xgeva) is currently the only 
approved therapy. 

The MAH investigated the use of denosumab 120 mg Q4W with 120-mg loading doses on days 8 and 15 for 
the treatment of GCTB in adults or skeletally mature adolescents.  In total, this application presents data 
from 548 subjects with GCTB, representing the largest known dataset of subjects with GCTB.   

Denosumab has shown clinically meaningful efficacy in the treatment of patients with GCTB, as 
demonstrated by the results of the independent, radiographic assessment of objective tumor response.  The 
efficacy of denosumab in GCTB is significant with a durable, objective tumor response observed in a large 
proportion of subjects, as demonstrated in the original marketing application; 71.6% of subjects in the 
integrated analysis demonstrated objective tumor response based on the best response using any tumor 
response criteria.  This response was sustained for at least 24 weeks in 68.5% of subjects.  A 25.1% 
response rate was observed using modified Response Evaluation Criteria in Solid Tumors (RECIST), which is 
notable since a reduction in tumor size in not expected for bone tumors.  Response rates were 96.2% and 
76.1% using modified European Organisation for Research and Treatment of Cancer (EORTC) and 
density/size criteria, respectively.  Objective tumor response was observed consistently regardless of study 
or disease status at baseline (unresectable or resectable). 

The results from the integrated analysis of objective tumor response are further supported by the efficacy 
results of the individual clinical studies (Studies 20040215 and 20062004).  In subjects with unresectable 
GCTB, Xgeva provided excellent long-term disease control (based on 5-year event-free survival) with a high 
overall response rate based on investigator-assessed disease status and radiographic response rates. 

In subjects with surgically resectable GCTB where surgery carries a high morbidity, Xgeva showed a high 
overall response rate based on investigator-assessed disease status; most subjects with resectable GCTB 
were able to avoid surgery or undergo a less morbid surgery than originally planned. Investigator-assessed 
clinical benefits, including improved mobility and improved function, were consistently observed in the 
clinical studies.  Subject-reported outcomes showed a reduction in pain that occurs rapidly upon initiation of 
denosumab and is sustained over time.  The reduction in pain was paralleled by a decrease in strong opioid 
use by subjects who required them at study baseline. 

These efficacy results indicate that denosumab continues to fulfill a medical need in patients with GCTB; no 
other therapies have reduced tumors and delayed disease progression with such a sustained therapeutic 
effect as that observed with denosumab. 

Safety results from the GCTB clinical studies along with supporting data from the 3 pivotal SRE studies, 
Study 20050147, and Study 20060359, as well as the Xgeva postmarketing safety database, provide a 
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substantial safety data set to support the use of denosumab for this indication.  A new safety risk of 
hypercalcemia following treatment discontinuation was identified for denosumab during Study 20062004.  
The identified risks of hypocalcemia, ONJ, AFF, and hypercalcemia following treatment discontinuation were 
observed in the GCTB clinical development program.  Although not observed in Studies 20040215 and 
20062004, MVF following treatment discontinuation was observed in clinical studies with denosumab in 
postmenopausal women.  These risks can be reduced by the following risk minimization measures described 
in the XGEVA core data sheet: 

Hypocalcemia: 

• Pre-existing hypocalcemia must be corrected prior to initiating therapy with XGEVA. 

• Monitoring of calcium levels is recommended during treatment, especially in the first weeks of 
initiating therapy. 

• Calcium and vitamin D supplementation is required in all patients unless hypercalcemia is present. 

• If hypocalcemia occurs, additional short-term calcium supplementation may be necessary. 

• Patients with severe renal impairment or receiving dialysis are at greater risk of developing 
hypocalcemia in the absence of calcium supplementation. 

Osteonecrosis of the Jaw: 

• A dental examination with appropriate preventive dentistry should be considered prior to treatment 
with Xgeva, especially in patients with risk factors for ONJ.  Good oral hygiene practices should be 
maintained during treatment with Xgeva. 

Patients who are suspected of having or who develop ONJ while on Xgeva should receive care by a dentist or 
an oral surgeon.  In patients who develop ONJ during treatment with Xgeva, a temporary interruption of 
treatment should be considered based on individual benefit-risk assessment until the condition resolves. 

Atypical Femoral Fractures 

• During Xgeva treatment, patients should be advised to report new or unusual thigh, hip, or groin 
pain.  Patients presenting with such symptoms should be evaluated for an incomplete femoral 
fracture, and the contralateral femur should also be examined. 

Hypercalcemia Following Treatment Discontinuation in Patients With Giant Cell Tumor of Bone 
and in Patients With Growing Skeletons 

• After treatment is discontinued, monitor patients for signs and symptoms of hypercalcemia, 
consider periodic assessment of serum calcium as clinically indicated, and reevaluate the patients’ 
calcium and vitamin D supplementation requirements.  Manage hypercalcemia as clinically 
appropriate. 

Multiple Vertebral Fractures Following Treatment Discontinuation 

• Advise patients not to interrupt XGEVA therapy without their physician’s advice.  When Xgeva 
treatment is discontinued, evaluate the individual patient’s risk for vertebral fractures. 

For patients with GCTB, the potential exists for a much longer duration of treatment than in patients with 
advanced cancer.  As such, the risk of ONJ may be higher.  The subject incidence of ONJ in the GCTB clinical 
studies was relatively low overall (1.5 events per 100 subject-years), but the incidence increased over time:  
the subject-year-adjusted incidence was 0.2, 1.6, 1.7, 2.1, and 1.4 events per 100 subject-years during the 
first, second, third, fourth, and fifth years of exposure, respectively, and 2.2 events per 100 subject-years 
thereafter.  Good oral hygiene practices mitigate this risk, and information is communicated in the 
prescribing information and patient leaflets. 
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Because of the incidence of GCTB in women of childbearing age, the potential for pregnancy in this patient 
population is greater than in patients with advanced cancer.  The Xgeva prescribing information includes a 
warning for the risks to the fetus of a pregnant women with denosumab exposure and advises that 
denosumab is not recommended for use in pregnant women.  In addition, it is not known if denosumab is 
excreted in human milk.  Because denosumab has the potential to cause adverse reactions in nursing 
infants, a decision should be made whether to discontinue nursing or to discontinue Xgeva treatment.  
Routine pharmacovigilance activities collect and assess information on denosumab exposure during 
pregnancy or lactation.  The extent to which denosumab is present in the seminal fluid is unknown.  The risk 
of fetal harm by exposure of a pregnant partner to the seminal fluid of a man treated with denosumab is 
likely to be low. 

The long-term extended safety profile, particularly for patients with unresectable GCTB, who may warrant 
life-long therapy, is not known.  In addition, given the rarity of the disease, the historical background rates 
of certain adverse events of interest, such as malignant transformation, are not definitively established.  To 
address this uncertainty, pharmacovigilance Study 20140114 is ongoing to further evaluate the risk of ONJ, 
AFF, MVF, malignancy in GCTB, and hypercalcemia following treatment cessation. 

Denosumab represents a targeted therapy for GCTB for both adult and skeletally mature adolescent 
patients.  Efficacy, PK, and safety results in skeletally mature adolescent subjects are similar to those 
observed in adults.   

In conclusion, the available data demonstrate a favorable benefit-risk profile for denosumab (120 mg Q4W 
with 120-mg loading doses on days 8 and 15) in the treatment of patients with resectable or unresectable 
GCTB.  An objective tumor response was observed in 71.6% of subjects evaluated by the independent 
radiographic assessment, and investigator-assessment of disease status, radiographic response rates, and 
investigator- and subject-reported clinical benefits all support the objective response results.  The risks of 
denosumab treatment are well characterized and can be adequately managed through product labeling.  
Xgeva is currently the only approved therapy for patients with unresectable GCTB or surgically resectable 
GCTB that carries a high morbidity.  As such, Xgeva continues to fulfill a medical need in this rare disease. 

Rapporteur assessment of B/R 

Study 20062004 was an open-label single-arm study with patients with either unresectable GCTB (cohort 1) 
or resectable disease for whom surgery would be associated with severe morbidity (cohort 2); a small 
proportion of subjects were roll-over subjects from study 20040215 (cohort 3). 

Study results were primarily descriptive with the primary endpoint being the safety profile of denosumab 
characterized in terms of the type, frequency, and severity of adverse events and laboratory abnormalities 
for each cohort. 

One strength of this study is the relatively long duration of follow-up as compared to the previous study on 
denosumab and GCTB. Limitations include study design (without control group), lack of primary efficacy 
endpoints, and the descriptive nature of data. 

For efficacy, findings are in large in line with the findings from study 20040215 and interim analysis of 
20062004 that were assessed in the application for the GCTB indication. For the majority of patients with 
surgically unsalvageable GCTB, the disease was stable or improved during the length of the study. For 
patients in cohort 2, surgery could be postponed or was not deemed necessary at all; although the majority 
eventually had on-study surgery, two thirds of these were able to undergo a less morbid procedure from that 
planned at baseline. The vast majority of subjects were reported to have improved or stable disease 
radiographically throughout the study, and there were no radiographic signs of lack of efficacy towards the 
end of the study. Also, a majority of patients reported clinical benefit in terms of pain reduction, improved 
mobility and improved function. 
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For safety, findings from this study are considered to be largely in line with the known safety profile of 
denosumab. Osteonecrosis of the jaw is a labelled adverse event for denosumab and was reported in 6.8% 
of safety analysis set. The annual incidence of ONJ appears to be in line with what is expected; of note, the 
incidence appears to increase with increasing duration of treatment. A difference is noted between cohort 1 
and 2, that might potentially be explained by cohort 1 having more severe disease at baseline. However, the 
MAH is asked to provide the outcome of ONJ cases as detailed in RSI below. 

The MAH is asked to discuss the current SmPC section 4.8 and whether an update would be adequate with 
regards to the results of this study, as detailed in Safety assessment above. 

For adolescents, the absolute number of subjects was low (28) which precludes firm assessment of B/R in 
this population; however, efficacy and safety results were in large comparable to the entire study 
population. 

In conclusion, the results of study 20062004 are considered to support that the B/R of denosumab for 
treatment of adults and skeletally mature adolescents with giant cell tumour of bone that is unresectable or 
where surgical resection is likely to result in severe morbidity, remains positive. 

 

10.  Alopecia 

Methods 

In the most recent PSUR (EMEA/H/C/PSUSA/00009119/201809), the MAH reported on plans to add alopecia 
to the CDS, as new adverse drug reaction associated with denosumab therapy and submit this in a variation. 
Thus, within this procedure, the MAH has presented a review pertaining to alopecia associated with 
denosumab therapy regardless of indication. A review of all phase III clinical data has been presented (for 
details, see Clinical Overview Addendum).  

For Prolia, 6 placebo- and active-controlled phase 3 studies were reviewed. For Xgeva, 4 pivotal, 
active-comparator-controlled studies for the SRE indications, as well as 2 placebo-controlled studies for 
bone metastasis-free survival, 1 in prostate cancer and 1 in early-stage breast cancer at high risk of 
recurrences, were included. 

A cumulative search of the MAH Global Safety Database for serious clinical study cases and for both serious 
and nonserious post-marketing cases of alopecia reported through 31 August 2018 was conducted on 
13 September 2018 for Prolia and on 19 September 2018 for Xgeva. A medical review of all identified cases 
from the search of AGSD was conducted. 

A literature search was conducted on 25 September 2018 in PubMed for risk factors for alopecia including the 
following terms:  non-scarring alopecia, female pattern hair loss, alopecia areata, telogen effluvium, anagen 
effluvium, dermatopathia pigmentosa reticularis, trichotillomania, trichotillosis. 

A search was conducted for 1980 through 24 July 2018 of the following literature databases:  BIOSIS 
Previews, Ovid MEDLINE, and Embase.  Articles were retrieved using the search terms including alopecia, 
hair loss, and denosumab. A literature review was conducted on 25 September 2018 in PubMed for 
background incidence rates of alopecia (search terms listed in MAH clinical overview addendum).  

The external spontaneous reporting databases, the United States Food and Drug Administration Adverse 
Event Reporting System (FAERS) and the World Health Organization VigiBase were searched for reports of 
alopecia with Prolia or Xgeva using FAERS data as of the first quarter of 2018 and using VigiBase data as of 
June 2018.   
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The cumulative clinical study subject exposure data for Prolia and Xgeva as of 26 September 2018 and the 
cumulative global post-marketing exposure information through commercial distribution through 31 August 
2018 for Prolia and Xgeva were reviewed (Prolia and Xgeva Periodic Safety Update Report/Periodic Benefit 
Risk Assessment Report #12, reporting period 27 September 2017 to 26 September 2018).   

Results from the MAH nonclinical studies and relevant nonclinical literature were reviewed for evidence 
supporting a potential biological plausibility between denosumab treatment and the occurrence of alopecia. 

Results 

In the placebo-controlled PMO Prolia studies, alopecia and related events were reported in 
32 denosumab-treated subjects (0.8%) and 41 placebo-treated subjects (1.1%) in Study 20030216 and in 2 
denosumab-treated subjects (1.2%) and 1 placebo-treated subject (0.6%) in Study 20040132.  In the MOP 
study (Study 20080098), 1 placebo-treated subject (0.8%) had alopecia.  In the 7-year-long PMO 
open-label extension study (Study 20060289), alopecia was reported in 15 denosumab/denosumab-treated 
subjects (0.6%) and 30 placebo/denosumab-treated subjects (1.4%); 1 subject in the placebo group had 
alopecia areata (< 0.1%).  None of the events were serious. 
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Rapp assessment comment: 

In the placebo-controlled clinical studies, alopecia appeared less frequent in denosumab-treated subjects 
than in the placebo group. For study 20101217, with active comparator risedronate, fewer subjects reported 
on alopecia in the denosumab group, however, the absolute numbers were very small. Alopecia is labelled 
for risedronate with a frequency ‘unknown’. 

 

Xgeva Studies 

In the double-blind treatment phase of the pivotal Xgeva SRE studies in cancers with bone metastases 
(Studies 20050103, 20050136, and 20050244) and in multiple myeloma (Study 20090482), alopecia and 
related events were balanced between the denosumab and zoledronic acid groups.  Sixty-two subjects each 
(6.6%) had alopecia and related events in the denosumab and zoledronic-acid groups in the prostate cancer 
study (Study 20050103).  In the breast cancer study (Study 20050136), alopecia was reported in 
171 subjects (16.8%) in the denosumab group and in 148 subjects (14.6%) in the zoledronic acid group.  
The following events were also reported in this study:  1 event (< 0.1%) of madarosis in the denosumab 
group, and 1 event each of madarosis and androgenic alopecia in the zoledronic acid group.  In the 
nonbreast, nonprostate cancer study (Study 20050244), the incidence of alopecia was 50 subjects (5.7%) in 
the denosumab group and 63 subjects (7.2%) in the zoledronic acid group.  In the multiple myeloma study 
(Study 20090482), 56 denosumab-treated subjects (6.6%) and 48 zoledronic-acid-treated subjects (5.6%) 
developed alopecia; also, 1 subject in the denosumab group had alopecia totalis.  None of the events was 
serious. 
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Rapporteur assessment comment: 

Based on the four SRE Xgeva pivotal studies, denosumab-treated subjects appear to have reported alopecia 
with a similar frequency as zoledronic acid treated subjects. Of note, alopecia is not a labelled adverse event 
for zoledronic acid. For study 20050147 (subjects with prostate cancer), there was no difference as 
compared with placebo. For study 20060359 (breast cancer), more than 40% reported alopecia (likely due 
to this population being frequently concomitantly treated with agents that are known to cause alopecia). 
There was no difference between placebo and denosumab. 

 

 

 

Prolia postmarketing cases 
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Most cases did not provide enough information to determine the time to onset since the first or most recent 
dose of Prolia.  For 235 events where information was available, the median time to onset was within 
44 days (mean = 179 days; range 1 to 1844 days) of initiating Prolia treatment.   

Of 59 cases with serious events, 5 cases described positive rechallenge; case summaries for these 5 reports 
have been provided and are discussed below.   

Most of the remaining cases with serious events provided limited information for evaluation (eg, missing 
time to onset, medical history, concomitant medication and/or treatment of the alopecia) or were 
confounded by pre-existing alopecia, other conditions associated with hair loss (eg, hypothyroidism, 
hypovitaminosis, stress), or with concomitant medications associated with alopecia. 

Overall, review of postmarketing experience with Prolia identified 22 unsolicited (spontaneous) cases that 
described positive rechallenge with Prolia in female patients.  Approximately half of these reports did not 
provide any information regarding medical history or concomitant medications.  Most cases where this 
information was provided were medically confirmed and reported nonserious events of alopecia in patients 
in the age range of 54 to 76 years old who were treated with Prolia for osteoporosis or PMO.  Onset of hair 
loss was noted after the initial dose of Prolia in most cases and in all 22 reports the available information 
indicated some improvement in the event before the subsequent dose and/or recurrence or worsening of the 
hair loss after the subsequent dose of Prolia. 
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Rapporteur assessment comment: 

Overall, the post-marketing cases for alopecia are primarily related to female patients, with a median age of 
70 years. Time to onset was often not included; however, for those in which it was available, the median 
time was 44 days and mean 179 days with a range of 1-1844 days. 

For the 22 cases that described positive rechallenge (included in appendix to addendum to clinical overview), 
all cases presented pertain to female subjects aged (if provided) 54 to 76 years old. For all but three cases, 
indication was osteoporosis (the last three were for unknown indication). Time to onset varied from 1 day to 
212 days for those reported; however, this information was not provided in 11 of the cases. In several of the 
cases, alopecia was reported to have started after first dose and recurred after one but not all of subsequent 
doses. In 15 of those cases, relevant concomitant medications were not provided. All of the cases were 
spontaneous. Six were not medically confirmed. 

For postmenopausal women, hair loss is common, and has been reported in 29-38 percent of women over 
the age of 70 years (Norwood et al 2001, Birch et al 2001). The time to onset, where reported, appears not 
to be consistently suggesting neither an anagen nor a telogen effluvium. Sufficient information on 
concomitant disease and medication precludes further assessment.  

 

Xgeva postmarketing cases 

The search of the MAH global safety database through 31 August 2018 identified 88 cases (66 spontaneous, 
16 solicited, and 6 from postmarketing non-interventional studies) and 89 adverse events of alopecia (13 
events were serious and 76 nonserious).  All 88 cases were reported from postmarketing sources. Of 88 
cases, 47 were medically confirmed.  The reported events by PT were alopecia (87 events, 97.75%) and 
madarosis (2 events, 2.25%.) 
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Of 89 events, 19 events were not recovered/not resolved, 3 events were recovered/resolved, and for 67 
events the outcome was unknown.   

Most cases were reported in elderly women.  Time to onset was indicated in 15 cases and ranged from 1 to 
1895 days after Xgeva initiation (median 112 days). 

Information regarding positive dechallenge or rechallenge was provided in one case:  a female patient with 
breast cancer had hair loss began around the time of administration of the second or third dose of Xgeva.  
Xgeva was stopped temporarily because the patient was having a surgery.  Report indicates that the 
patient's hair grew back (date and time of hair regrowth relative to surgery is not provided).  Patient 
experienced hair loss again when Xgeva was restarted.  No additional information was provided. 

The remaining 87 cases either provided limited information or had confounding factors (such as 
chemotherapy, radiation treatments, and/or concomitant medications known to cause alopecia [eg, 
estrogen receptor antagonists, anticoagulants]) that made causality assessment difficult. 

In summary, the indicated populations for Xgeva are largely elderly patients with advanced cancers who are 
at substantial risk for hair loss from a variety of causes.  Review of postmarketing cases identified 1 
unsolicited, medically confirmed report describing positive dechallenge and rechallenge information that is 
suggestive of a possible drug effect; however, missing information (eg, concomitant medications) limits 
conclusions.  All other cases had either confounded factors for alopecia or provided information for causality 
assessment. 
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Literature review and database review 

RANKL is actively transcribed by the hair follicle at initiation of its growth phase.  Mice deficient in RANKL are 
unable to initiate a new growth phase of the hair cycle after hair plucking and display arrested epidermal 
homeostasis (Duheron et al, 2011).  Thus, RANK-RANKL regulates hair renewal and epidermal homeostasis 
and provides a link between these 2 activities. 

One case report of alopecia in response to Prolia treatment was found in the literature (Lyakhovitsky et al, 
2016).  A 69-year-old man with a medical history of severe osteoporosis, vitamin D deficiency, and psoriasis 
(mainly scalp) developed nonserious events of alopecia areata approximately 2 weeks after receiving the 
first dose of Prolia, which resulted within 2 months in alopecia universalis.  Biopsy of the scalp psoriasiform 
epidermal hyperplasia.  Treatment involved betamethasone valerate solution in combination with topical 
minoxidil solution.  This case report is included in the AGSD analysis for Prolia. 

Review of the FAERS database for alopecia-related adverse events associated with Prolia use and reported 
through the first quarter of 2018 did not demonstrate elevated Proportional Reporting Ratio (PRR); the lower 
bound of 95% CI for the PRR was < 1.0 for all alopecia-related events. Review of the VigiBase for 
alopecia-related adverse events associated with Prolia use and reported through June 2018 demonstrated 
an elevated PRR for alopecia (1.49; lower bound 95% CI = 1.37). 

Review of the FAERS database for alopecia-related adverse events associated with Xgeva use and reported 
through the first quarter of 2018 demonstrated an elevated reporting ratio for alopecia (PRR 1.20; lower 
bound 95% CI = 1.04). Review of the VigiBase for alopecia-related adverse events associated with Xgeva use 
and reported through June 2018 demonstrated an elevated PRR for alopecia (1.46; lower bound 95% CI = 
1.26) 

The cumulative global clinical exposure to denosumab through 26 September 2018 was 23 532 and 9175 
subjects for Prolia and Xgeva, respectively (inclusive of Amgen and business-partner-sponsored clinical 
studies). The cumulative global post-marketing exposure to denosumab as of 31 August 2018 was 
11 894 469 and 999 273 patient-years for Prolia and Xgeva, respectively.  The cumulative global 
postmarketing reporting rate of alopecia for denosumab as of 31 August 2018 was 1137 events per 
11 894 469 patient-years or 9.56 events per 100 000 patient-years for Prolia, and 88 events per 999 273 
patient-years or 8.81 events per 100 000 patient-years for Xgeva.  

Nonclinical Data Review 

The potential for denosumab to cause alopecia has been evaluated in 5 separate Good Laboratory 
Practice-compliant studies in cynomolgus monkeys; studies were conducted for up to 16 months.  There was 
no evidence of denosumab-related alopecia in these repeated-dose toxicity or reproductive toxicology 
studies in the cynomolgus monkey. 

MAH summary 

At the request of a health authority, a comprehensive evaluation of alopecia reported in association with 
denosumab therapy was undertaken.  Alopecia is a common complaint in the elderly or in patients with 
serious medical illnesses and may result from a wide variety of causes. 

While alopecia was not noted in nonclinical toxicology studies supporting registration of denosumab, 
biological plausibility is supported by nonclinical data indicating that RANK-RANKL regulates hair renewal 
and epidermal homeostasis (Duheron et al, 2011).  

Across the clinical studies in patients with and without underlying cancers, no consistent pattern of excess 
occurrence of alopecia was observed among subjects treated with denosumab relative to comparators, such 
as placebo and bisphosphonates.  In Prolia clinical studies in subjects with osteoporosis or with 
cancer-therapy-induced bone loss, alopecia was generally reported as a common adverse event (in ≥ 1% and 
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< 10% of subjects) in both Prolia and comparator treatment groups.  Similarly, for subjects receiving Xgeva 
treatment for advanced malignancies involving bone, alopecia was generally reported as a common adverse 
event. In the post-marketing experience, most of the reports received for both Prolia and Xgeva were 
sufficiently confounded by other possible causes for hair loss or provided limited information so that 
causality assessments were not possible.  Nevertheless, a plausible clinical association between denosumab 
therapy and alopecia was supported by the 23 post-marketing cases (22 cases for Prolia and 1 case for 
Xgeva) where the available information, albeit limited or confounded in some cases, indicated positive 
rechallenge for the event of alopecia.  

In summary, the nonclinical evidence of involvement of the RANK/RANKL signaling pathway in the hair 
growth cycle (Duheron et al, 2011) together with clinical evidence of a causal association between 
denosumab and hair loss (ie, 23 reports of alopecia describing positive rechallenge) support a conclusion 
that alopecia be considered an adverse drug reaction associated with denosumab (Prolia and Xgeva) 
therapy. 

Discussion 

The MAH has presented a cumulative review of alopecia associated with denosumab therapy as requested.  

There was no imbalance in the clinical studies either as compared to placebo or as compared to 
bisphosphonates. Nonclinical data indicate that RANKL-deficient mice are unable to initiate a new growth 
phase of the hair cycle; however, there was no evidence of denosumab-related alopecia in repeated-dose 
toxicity or reproductive toxicology studies in the cynomolgus monkey. Alopecia is a very common condition 
especially in post-menopausal women as well as patients with malignancies that are often treated with 
agents that are known to cause alopecia, and thus post-marketing reports of alopecia in these populations 
must be interpreted with some caution. Of note, the PRRs were not high enough to trigger a signal and 
should also be interpreted bearing in mind the relatively high incidence of alopecia in a population treated 
with denosumab. 

It was concluded in the most recent PSUR for Prolia (denosumab for osteoporotic indications, 
EMEA/H/C/PSUSA/00000954/201809) that alopecia should be added as an adverse event for Prolia. 
However, for Xgeva, there is only one post-marketing case with positive dechallenge/rechallenge; this case 
does not include information on concomitant treatment which precludes further assessment. Thus, the MAH 
proposal to include alopecia also for Xgeva is not considered acceptable. 

11.  Changes to the Product Information 

As a result of this variation, section 4.8 of the SmPC is proposed to be updated to 

- include of ‘Alopecia’ in the table of Adverse reactions, with a frequency ‘Common’ (not specifically 
addressed by data from study 20062004), since the CDS for Xgeva has been updated with addition of 
Alopecia following a PRAC request based on outcome from the most recent PSUR 
(PSUSA/00009119/201809). A justification for inclusion of ‘alopecia’ has been provided with the 
addendum to the clinical overview. The PL will be updated accordingly. This addition is not supported, 
see Discussion on alopecia above. 

- express of events of ONJ incidence per 100 patient years without a percentage sign in the CDS and 
SmPC, based on this being the correct way to express subject year exposure data. This is considered 
acceptable. 

- Include data from study 20062004 under the subheading Osteonecrosis of the jaw (ONJ). This is 
acceptable; however, it is not clear whether this text should replace the current one reporting on data 
from two clinical trials in GCTB, or whether these texts could be merged; thus, this section needs further 
amendments, see attached SmPC with comments. 
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- The Rapporteur also proposes to discuss further updates of the SmPC section 4.8, based on the results 
from study 20062004 and the totality of safety data for denosumab, see RSI below. 

The MAH also proposes to update section 5.1 with results from studies 20040215 and 20062004, see 
attached SmPC with comments for details. Of note, study 20040215 was assessed within procedure 
EMEA/H/C/002173/II/0016 and no data from this study were provided with this application. Overall, section 
5.1 is not acceptable; this section should focus on clinically relevant and statistically compelling results in a 
concise and balanced manner. The MAH is asked to amend section 5.1 on GCTB to include a short summary 
of the primary and secondary endpoints only; all reference to interim analyses should be removed. 

The MAH also proposed to update section 5.2 with regards to the pharmacokinetic profile in the paediatric 
population; this is endorsed. 

For other minor updates of the SmPC and Rapporteur’s comments, see attachment 1. 

12.  Request for supplementary information 

12.1.  Major objections 

N/A 

12.2.  Other concerns 

Clinical aspects 

1. Osteonecrosis of the jaw (ONJ) was common and confirmed in 6.8% of the patients. The MAH is 
asked to provide review of risk factors in reported cases and discuss the discrepancy between the 
cohorts. Do the patients with more severe GCTB have higher risk? Did the patients have preventive 
dentistry and regular dental check-ups during the study? Please also discuss severity and outcome 
of the reported cases. It is understood that denosumab was withheld in majority of those subjects 
but it is unclear if denosumab was started again and how this affected the course of ONJ and GCTB 
disease. The SmPC text regarding ONJ in GCTB needs to be summarized in one chapter. 

2. For the SmPC section 4.8, the MAH is asked to discuss the reported adverse events in study 
20062004 in relation to the totality of safety data for denosumab, and whether an update of this 
section is warranted for Xgeva. In particular, this includes the adverse events reported in study 
20062004 of arthralgia, fatigue, headache, nausea, new malignancy, hypersensitivity and 
infections. 

3. Lack of a control group is the main limitation of GCTB studies. Please discuss study results on 
disease progression, recurrence, sarcomas and mortality compared to expected prognosis for 
included patients and available knowledge on natural course of the disease. 

4. Section 5.1 regarding GTCB should be significantly shortened and focus on primary and secondary 
endpoints in GTCB studies only. Study 20062004 is now completed. References to previous interim 
analysis should be removed. In addition, to present tumor-response results based on best-response 
and pain in a subgroup only is questioned.  
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13.  Assessment of the responses to the request for 
supplementary information 

13.1.  Major objections 

N/A 

13.2.  Other concerns 

Clinical aspects 

Question 1. Osteonecrosis of the jaw (ONJ) was common and confirmed in 6.8% of the patients. The MAH 
is asked to provide review of risk factors in reported cases and discuss the discrepancy between the cohorts. 
Do the patients with more severe GCTB have higher risk? Did the patients have preventive dentistry and 
regular dental check-ups during the study? Please also discuss severity and outcome of the reported cases. 
It is understood that denosumab was withheld in majority of those subjects, but it is unclear if denosumab 
was started again and how this affected the course of ONJ and GCTB disease. The SmPC text regarding ONJ 
in GCTB needs to be summarized in one chapter. 

Summary of the MAH’s response 
Risk Factors for ONJ 

Of the 36 subjects in Study 20062004 with positively adjudicated ONJ events, 28 subjects had 1 or more of 
the following risk factors: 

• 8 subjects (22.2%) had concurrent dental risk factors of denture use (4 subjects [11.1%]), dental 
caries (1 subject [2.8%]), gingival bleeding (1 subject [2.8%]), poor dental condition (1 subject [2.8%]), 
and tooth abscess (1 subject [2.8%]) 

• 8 subjects (22.2%) had 1 or more previous dental conditions including tooth loss, fracture, or 
abscess (4 subjects [11.1%]), dentures/dental appliance/implant (3 subjects [8.3%]), dental caries (1 
subject [2.8%]), dental fistula (1 subject [2.8%]), and gingival bleeding (1 subject [2.8%]) 

• 20 subjects (55.6%) underwent tooth extractions while on study 

• 5 subjects (13.9%) were current tobacco users 

• 4 subjects (11.1%) received concomitant or previous immunosuppressants 

• 6 subjects (16.7%) received previous zoledronic acid 

• 3 subjects (8.3%) received concomitant steroids 

Consistent with other XGEVA clinical trials, the incidence of ONJ was higher with longer duration of exposure.  
In Study 20062004-FA, median time to onset was 34.2 months for cohort 1, 50.0 months in cohort 2, and 
41.2 months for all subjects (Table 1). 
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In Study 20062004-FA, higher rate of ONJ in cohort 1 reflects longer exposure to denosumab.  Subject-year 
adjusted incidence rate (per 100 subject-years) of positively adjudicated ONJ was 1.7 for subjects in cohort 
1, 1.2 for subjects in cohort 2, and 1.5 across all subjects in the study.   

Severity of GCTB and ONJ 

In Study 20062004-FA, GCTB severity or grade were not collected at baseline, so it is not possible to 
correlate GCTB severity with ONJ risk.  Nevertheless, this study population did have a spectrum of severe 
GCTB as inferred from unresectability or metastatic lesions at baseline and a high rate of subjects with 
recurrent disease at baseline (65.3% in cohort 1 and 33.7% in cohort 2).  Subjects with unresectable 
disease in cohort 1 required longer denosumab treatment (the median [range] number of denosumab doses 
received during the full course of the clinical study was 46.0 [5, 116] doses in cohort 1 and 22.0 [4, 104] 
doses in cohort 2); because of the longer exposure they were at a higher risk for developing ONJ.  

Of 23 subjects in cohort 1 who had ONJ, 9 (39.1%) had primary unresectable GCTB at baseline and 14 
(60.9%) had recurrent unresectable GCTB.  Of 12 subjects in cohort 2 who had ONJ, 6 (50%) had primary 
resectable GCTB and 6 (50.0%) had recurrent resectable GCTB (Table 2). 
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Preventive Dentistry and Regular Dental Check-ups 

Study 20062004-FA was a global study that was conducted in 30 centers in North America, Europe, and 
Australia.  Dental standards of care widely vary between regions.  Therefore, even though oral examinations 
were required at screening, preventive dentistry and regular dental check-ups were recommended but not 
mandated during the study.  Protocol 20062004 proscribed active dental conditions and planned invasive 
dental procedures at study entry as per the exclusion criteria.   

Outcome of Reported ONJ Cases.  

The outcome of ONJ summarized by ONJ grade is provided in Table 3. 

 

Treatment of ONJ in subjects in Study 20062004 included the following: 

• oral rinses (20 subjects, 55.6%) 

• antibiotics (32 subjects, 88.9%) 

• surgical procedures (ie, debridement, curettage, tooth extraction, sequestrectomy) (26 subjects, 
72.2%) 

• bone resection (4 subjects, 11.1%) 

Eleven of the 36 subjects (30.6%) had denosumab dosing temporarily withheld (4 of the 11 subjects 
[36.4%] had ONJ resolved), 16 subjects (44.4%) had denosumab withdrawn (7 of the 16 subjects [43.8%] 
had ONJ resolved), and 6 subjects (16.7%) had no change in denosumab dose (3 of the 6 subjects [50.0%] 
had ONJ resolved).  Of the remaining 3 subjects, 2 subjects discontinued denosumab prior to the ONJ event 
(1 of the 2 subjects [50%] had ONJ resolved) and 1 subject discontinued investigational product and was 
switched to commercial denosumab, which was discontinued due to the ONJ event (ONJ was ongoing). 

Restarting Denosumab Effect on and ONJ and GCTB Outcome 

The MAH performed post-hoc clinical review to collect data for the following questions:   

• For subjects who had ONJ:  how many subjects had progressive disease (PD) after denosumab was 
withheld or withdrawn because of the ONJ trigger adverse event? 

• For subjects who had PD after the ONJ trigger adverse event start date:  for how many subjects was 
denosumab restarted? 

• For subjects who restarted denosumab because of the PD:  were there new or ongoing ONJ adverse 
events after the start of retreatment? 
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Overall, 36 subjects had ONJ (23 in cohort 1, 12 in cohort 2, and 1 in cohort 3).  Of 36 subjects, 30 subjects 
(20 in cohort 1, 9 in cohort 2, and 1 in cohort 3) were evaluable for subsequent GCTB outcomes, ie, had 
disease status reported after ONJ trigger adverse event start date (MAH data on file).  Six subjects were not 
evaluable (3 subjects in cohort 1 and 3 subjects in cohort 2) as no GCTB status was reported after ONJ 
trigger event start date.  

Of the 30 evaluable ONJ subjects, 10 subjects (33%; 8 in cohort 1 and 2 in cohort 2) had PD after the ONJ 
trigger adverse event start date (for 9 of 10 subjects denosumab was withheld or withdrawn and for 1 
subject there was no change in denosumab dosing).  After PD, 8 of the 10 subjects restarted denosumab, 1 
remained on denosumab without interruption, and 1 received surgery only after PD.  Of 8 subjects who 
restarted denosumab treatment after PD, 1 had a subsequent new dental adverse event after the start date 
of retreatment.   

The remaining 20 subjects (66%; 12 in cohort 1, 7 in cohort 2, and 1 in cohort 3) had GCTB disease status 
of complete response, partial response, or stable disease only after the ONJ diagnosis date; these clinical 
outcomes were independent of action taken for denosumab (ie, withdrawn, withheld, or no change).   

ONJ Text in SmPC 

As requested by the accessor, language for ONJ in GCTB was summarized in 1 chapter within section 4.8 
(Description of selected adverse reactions) in the SmPC. 

Assessment of the MAH’s response 
 

36 subjects in study 20062004 had positively adjudicated ONJ events, 23 in cohort 1, 12 in cohort 2 and 1 
in cohort 3. 28 of the 36 subjects had 1 or more of risk factors that are considered to increase the risk of ONJ, 
primarily including dental conditions. More than half of subjects that developed ONJ (20/36) underwent 
tooth extractions while on study, however, the relation to development of ONJ is not clear. GCTB severity or 
grade were not collected at baseline, so it is not possible to correlate GCTB severity with ONJ risk. Oral 
examinations were required at screening, but preventive dentistry and regular dental check-ups were 
recommended but not mandated during the study. The proportions of patients with one or several risk 
factors for ONJ in the respective cohorts have not been provided. It is noted that only 42% of ONJ events 
were classified as ‘resolved’; 28% were ongoing and in 31%, outcome was unknown. 

Of the 30 ONJ subjects that had GCTB status reported after ONJ trigger event start date, 10 subjects had 
progressive GCTB disease after the ONJ event. For 9 of those, denosumab therapy had been temporarily or 
permanently stopped. 8 subjects eventually restarted denosumab therapy due to progressive GCTB disease; 
1 of those had a subsequent ‘new dental adverse event’ (not further characterised) after restarting 
denosumab. 

The MAH concludes that the higher rate of ONJ in cohort 1 is explained by a longer exposure to denosumab. 
A longer denosumab treatment duration has been associated with an increased risk of developing ONJ, 
which could explain the differences in subject-year adjusted incidence rate (per 100 subject-years) of 
positively adjudicated ONJ (1.7 for subjects in cohort 1 and 1.2 for subjects in cohort 2). However, it is also 
noted that the median time to event onset for ONJ was shorter in cohort 1 (34.2 months as compared to 50.0 
months in cohort 2). As discussed previously, cohort 1 included predominantly subjects with recurrent GCTB 
disease at baseline (65.3% in cohort 1 as compared to 33.7% in cohort 2). The MAH conclusion that longer 
exposure to denosumab fully explains the differences in rates of ONJ between cohorts is not considered 
entirely supported by the provided data, however, given that the majority of patients had risk factors for ONJ 
at baseline and that there was no regular dental check-up mandated during the study, this issue is not 
further pursued at present.  
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Conclusion 

Issue not further pursued. Proposed summary of ONJ in GCTB in the SmPC section 4.8 acceptable with 
minor amendments, see attached SmPC with comments. 

The MAH agreed and provided an updated version of the product information accordingly. 

 Overall conclusion and impact on benefit-risk balance has/have been updated accordingly 

 No need to update overall conclusion and impact on benefit-risk balance  

 

Question 2. For the SmPC section 4.8, the MAH is asked to discuss the reported adverse events in study 
20062004 in relation to the totality of safety data for denosumab, and whether an update of this section is 
warranted for Xgeva. In particular, this includes the adverse events reported in study 20062004 of 
arthralgia, fatigue, headache, nausea, new malignancy, hypersensitivity and infections. 

Summary of the MAH’s response 
The MAH compared the adverse events rates of arthralgia, fatigue, headache, nausea, new malignancy, 
hypersensitivity, and infections in Study 20062004-FA with other XGEVA clinical studies.  Specifically, data 
from 4 clinical studies that evaluated skeletal-related events (SRE) in subjects with bone metastases from 
solid tumors or multiple myeloma were used.  Because of the differences in study durations and sample 
sizes, exposure-adjusted adverse event rate was used to compare rates across the studies.  Given 
substantial differences in patient populations and concomitant medications event rates should be 
interpreted with caution.  

Overall, the exposure-adjusted event rate of adverse events was lower in the Study 20062004-FA compared 
to the rates in the XGEVA-exposed subjects in the solid tumor and multiple myeloma SRE studies.  Similarly, 
exposure-adjusted event rates for the specific adverse events requested by the assessor tended to be lower 
in the GCTB population compared to the solid tumor and multiple myeloma SRE subject populations (Table 
4). 
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As described in the Study 20062004-FA, of the 526 subjects who received ≥ 1 dose of denosumab, 20 
subjects (3.8%) developed new malignancies during the full course of the clinical study.  Of these 20 
subjects, 9 developed new malignancies that were unrelated to GCTB (such as breast cancer, colon cancer, 
oesophageal and thyroid cancer amongst others) and 11 subjects developed new malignancy in GCTB: 5 
subjects were deemed to have had primary malignant GCTB, 5 subjects were assessed to have had 
sarcomatous transformation, and 1 subject had secondary malignant GCTB (postradiation).  The observed 
rates of new malignancy in GCTB (2.1%) are within the range for malignancies in GCTB reported in the 
literature (1.8% to 18.9%) (Palmerini et al, 2019; Unni and Inwards, 2010; Bertoni et al, 2003; Larsson et 
al, 1975).  Malignancy in GCTB is a risk of the underlying disease and comparison to historical data show no 
evidence of increased incidence in Study 20062004 (see response to Question 3 for more details).   

Overall the rate of new primary malignancy in Study 20062004 was consistent with the rates of new primary 
malignancy in other studies (Table 5). 
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In conclusion, the rates of reported adverse events in Study 20062004 are consistent with the rates 
observed in other XGEVA studies.  Based on review of these data, no update to the label is required. 

Assessment of the MAH’s response 
The MAH has provided exposure-adjusted adverse events rates of arthralgia, fatigue, headache, nausea, 
new malignancy, hypersensitivity, and infections, comparing data from study 20062004 to previous studies 
in subjects with bone metastases from solid tumours or multiple myeloma. Given the differences in 
populations studied as well as differences in study design, comparison of adverse event rates should be 
made with caution. In addition, a comparison of the rates of new malignancies was made with rates of new 
malignancy in GCTB reported in literature. The data provided are deemed to support the current label with 
regards to adverse events. 

Conclusion 

Issue resolved. 

 Overall conclusion and impact on benefit-risk balance has/have been updated accordingly 

 No need to update overall conclusion and impact on benefit-risk balance  

 

Question 3. Lack of a control group is the main limitation of GCTB studies. Please discuss study results on 
disease progression, recurrence, sarcomas and mortality compared to expected prognosis for included 
patients and available knowledge on natural course of the disease. 

Summary of the MAH’s response 
As GCTB is a rare disease, historical data on the background rates of disease progression, recurrence, 
sarcomatous transformation, and mortality are limited to case series or retrospective reviews, with no prior 
prospective studies to date.   

To collect data on these clinical outcomes, the MAH performed 3 retrospective observational studies (2 
registry studies and 1 literature review) of GCTB in denosumab-naïve patients.  These studies also fulfilled 
a postmarketing commitment to the FDA that required the MAH to provide a detailed and thoughtful analysis 
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of the risk factors associated with malignant transformation of GCTB and development of new sarcoma and 
the lifetime and annual incidences of these events in denosumab-naïve patients.   

One caveat for comparing efficacy and safety data in Study 20062004 to historical data is that study 
20062004 was done in pretreated high risk subjects with advanced disease, whereas literature reports 
reflect data on the broad GCTB population outside of the GCTB population for which XGEVA is indicated.   

Another limitation of retrospective studies is that they do not present the data separately for patients with 
unresectable and resectable disease.  Therefore, the MAH has no data on disease progression for patients 
with unresectable tumors.  

Disease recurrence 

In Study 20062004-FA, of the 242 eligible resectable subjects (cohort 2), 159 (65.7%) had on-study 
surgery.  Of these 159 subjects, 45 (28.3%) had disease recurrence after on-study surgery.  Kaplan Meier 
estimates (95% CI) of the probability of subjects to have disease progression or recurrence after on study 
GCTB surgery in cohort 2 was 1.3% (0.0, 3.1) at month 6, 5.4% (1.8, 9.0) at month 12, 28.5% (20.5, 36.5) 
at month 24, 37.7% (28.2, 47.1) at month 36, and 39.3% (29.6, 49.1) at month 60.   

Study 20130160 was a population-based retrospective cohort study in Sweden that evaluated a subset of 
GCTB patients from 1997 to 2011.  The data was derived from 4 national health registries and included 
patients who had individual index data for GCTB which allowed assessment of rates of surgeries, recurrence, 
and death.  Of 152 patients with primary diagnosis of benign GCTB in this subset (mean follow-up time of 8.1 
years), 136 (89%) had surgery, and 59 of these 136 patients (43%) recurred.  Within 2 years, 
approximately 50% of those who received a first surgery had a second surgery. 

Study 20130321 used a population-based electronic medical records data source from the UK to describe 
characteristics of patients with GCTB and to estimate the incidence of relevant clinical outcomes in this 
population.  Sixty-seven cases of GCTB were identified and a median follow-up was 9.0 years (mean 15.7 
years).  Of 67 cases, 60 were classified as benign GCTB.  Of 60 patients with benign GTCB, 22 (36.7%) had 
GCTB recurrence.  Of 67 patients with GCTB, 52 (77.5%) had surgery.   

Study 20130323 was a systematic review and meta-analysis of literature on GCTB with 1 of the objectives 
to estimate the cumulative incidence proportion of recurrence.  Publications were identified from 1956 
through 2013.  Seventy-nine studies included 1319 patients who were clearly identified as having been 
diagnosed with benign GCTB and had data to support analysis of risk of recurrence.  Of 1319 patients, 1202 
(91.1%) had surgery and 313 (23.7%) had disease recurrence over a median follow-up of 44.4 months after 
definitive treatment.  The estimated recurrence rates were 11% at 1 year, 16% at 2 years, 22% at 5 years, 
and 25% at 10 years.   

Mortality 

In Study 20062004-FA, all-cause mortality in the treatment-emergent period was 2.1% with a mean 
follow-up time of 3.4 years.  In Study 20130160 all-cause mortality was 3.3% at 5 years and 7.9% after 14 
years (mean follow-up time of 8.1 years).  Data on mortality of GCTB in the literature is limited to small case 
reports; however, 1 meta-analysis study of metastatic GCTB reported 16.5% mortality rate with a mean 
follow-up time of 6.9 years (Itkin et al, 2018).  Another review of  GCTB reported the mortality rate in 
GCTB was about 4% (Cleven and Bove, 2018).   

When compared to historical data, subjects with resectable GCTB who underwent on-study surgery in Study 
20062004 had a generally similar incidence rate of recurrence and suggested longer time to recurrence.  
Mortality rates for subjects in Study 20062004 were similar to those described in the literature.  These 
findings are consistent with other published literature (Klenke et al, 2011; Arbeitsgemeinschaft et al, 2008; 
Malek et al, 2006; Blackley et al, 1999; Lausten et al, 1996; Campanacci et al, 1987; Goldenberg et al, 
1970).  Nevertheless, comparison of post-surgical recurrence rates must be interpreted with caution as 
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recurrence rates vary widely based on individual patient characteristics such as tumor extent, anatomic 
location and type of surgical intervention.  Furthermore, Study 20062004 enrolled a relatively higher risk 
population compared to the general GCTB population where 34% of patients in cohort 2 presented with 1 or 
more prior recurrences of GCTB at baseline. 

Sarcomatous transformation 

Malignancy in GCTB is an underlying risk with the disease.  It is categorized as primary malignant giant cell 
tumor of bone (PMGCTB), secondary malignant giant cell tumor of bone (SMGCTB), or sarcomatous 
transformation (Bertoni et al, 2003; Rock et al, 1986; McGrath, 1972; Dahlin et al, 1970; Hutter et al, 
1962).  Primary malignant giant cell tumor of bone is a high-grade sarcoma that is identified immediately 
adjacent to a histologically benign GCTB lesion.  Secondary malignant giant cell tumor of bone is a 
high-grade sarcoma that occurs at the site of a previously treated benign GCTB lesion.  Secondary malignant 
giant cell tumor of bone is most commonly associated with prior radiation therapy but also described after 
prior surgical treatment for the underlying GCTB.  Sarcomatous transformation, however, is a subset of 
SMGCTB that is not related to prior radiotherapy, does not have a clear residual GCTB lesion or is not 
associated with multinucleated giant cells.  Sarcomatous transformation may also appear as a metastatic 
malignant lesion (Grote et al, 2004).  There is a wide range in the reported frequency of malignancy in GCTB 
among studies, with an overall reported frequency between 1.8% and 18.9% (Unni and Inwards, 2010; 
Bertoni et al, 2003; Larsson et al, 1975).  Therefore, the 2.1% reported frequency of malignancy in GCTB in 
Study 20062004-FA is within this range.  

In Study 20062004, 11 subjects (2.1%) developed new malignancy in GCTB: based on independent expert 
panel review, 5 subjects were deemed to have had PMGCTB (0.95%), 5 subjects were assessed to have had 
sarcomatous transformation (0.95%), and 1 subject (0.19%) had SMGCTB (post radiation).   

As malignancy in GCTB is a rare subset of a rare disease, estimating true incidence in the literature is 
challenging based on retrospective review, case reports, or case series.  Palmerini et al, 2019 conducted a 
review on this topic, identifying 4 large series from global GCTB expert centers reporting on 2315 patients 
with GCTB and the observed rates of malignancy in GCTB (including PMGCTB and SMGCTB).  Across these 
studies, the cumulative incidence of malignancy in GCTB was 4.0%; the cumulative incidence of PMGCTB 
and SMGCTB was 1.6% and 2.4%, respectively.  Approximately 75% of SMGCTB cases occurred following 
radiation.    

In conclusion, the incidence of malignancy in GCTB, including sarcomatous transformation, in patients 
treated with denosumab in Study 20062004 is not higher than historic rates of malignancy for GCTB patients 
in the predenosumab era. 

Assessment of the MAH’s response 
The MAH has provided data from 3 retrospective observational studies (2 registry studies and 1 literature 
review) of GCTB in denosumab-naïve patients. The limitations in comparing retrospective data and literature 
data to study 20062004 are noted, also given that denosumab is indicated only in patients with GCTB that 
is unresectable or where surgical resection is likely to result in severe morbidity, whereas registry data and 
literature could encompass a broader GCTB population. 

For rates of disease recurrence after surgery, 28.3% had disease recurrence after on-study surgery in study 
20062004, with Kaplan Meier estimates (95% CI) of the probability of subjects in cohort 2 to have disease 
progression or recurrence after on study GCTB surgery was 1.3% (0.0, 3.1) at month 6, 5.4% (1.8, 9.0) at 
month 12, 28.5% (20.5, 36.5) at month 24, 37.7% (28.2, 47.1) at month 36, and 39.3% (29.6, 49.1) at 
month 60. The MAH has presented data from a population-based retrospective cohort study of GCTB 
patients from 1997 to 2011, including 152 patients with primary diagnosis of benign GCTB (mean follow-up 
time of 8.1 years); of these, 136 (89%) had surgery, and 59 of these 136 patients (43%) recurred.  Within 
2 years, approximately 50% of those who received a first surgery had a second surgery. In a 
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population-based electronic medical records data source study presented by the MAH, 67 cases of GCTB (60 
of those classified as benign GCTB) with a median follow-up of 9.0 years (mean 15.7 years) 52 (77.5%) had 
surgery. Of the 60 patients with benign GTCB, 22 (36.7%) had GCTB recurrence. The MAH has also 
presented data from a systematic review and meta-analysis of literature (publications from 1956 through 
2013) on GCTB. Of 1319 patients with benign GCTB, 1202 (91.1%) had surgery and 313 (23.7%) had 
disease recurrence over a median follow-up of 44.4 months after definitive treatment. The estimated 
recurrence rates were 11% at 1 year, 16% at 2 years, 22% at 5 years, and 25% at 10 years. 

Rates of disease recurrence in study 20062004 cannot be compared in a straightforward manner to these 
data, given that cohort 2 in study 20062004 included subjects with surgically salvageable disease whose 
planned surgery was associated with severe morbidity, with one third of patients presenting with one or 
more prior recurrences of GCTB at baseline; this is likely to affect the risk of disease recurrence as compared 
to a broader GCTB population where surgery is indicated. Moreover, the length of follow-up differs, which 
affect the risk of recurrent disease; however, in large, rates of recurrent disease appear comparable. 

All-cause mortality in study 20062004 in the treatment-emergent period was 2.1% with a mean follow-up 
time of 3.4 years. For metastatic GCTB a 16.5% mortality rate with a mean follow-up time of 6.9 years has 
been reported (Itkin et al, 2018), whereas for GCTB in general, a mortality rate in GCTB at about 4% has 
been reported.  

In Study 20062004, 11 subjects (2.1%) developed new malignancy in GCTB; 5 subjects had primarily 
malignant GCTB, 5 subjects had sarcomatous transformation and 1 subject had secondary malignant GCTB. 
Previously reported frequencies of malignancy in GCTB vary among the presented studies, with an overall 
reported frequency between 1.8% and 18.9% (Unni and Inwards, 2010; Bertoni et al, 2003; Larsson et al, 
1975).  

In conclusion, the study results on disease recurrence, all-cause mortality and new malignancies in study 
20062004 cannot be readily compared to previous data on the course of GCTB disease primarily due to the 
differences among different subsets of GCTB patients, however, no new safety concerns are considered to 
have been identified. 

Conclusion 

Issue resolved. 

 Overall conclusion and impact on benefit-risk balance has/have been updated accordingly 

 No need to update overall conclusion and impact on benefit-risk balance  

 

Question 4. Section 5.1 regarding GCTB should be significantly shortened and focus on primary and 
secondary endpoints in GCTB studies only. Study 20062004 is now completed. References to previous 
interim analysis should be removed. In addition, to present tumour-response results based on 
best-response and pain in a subgroup only is questioned. 

Summary of the MAH’s response 
The following changes were made in Section 5.1 of denosumab (XGEVA) Union SmPC: 

Section 5.1 (Pharmacodynamic properties):  Clinical efficacy and safety in adults and skeletally mature 
adolescents with giant cell tumour of bone  

Study 20062004 interim analysis data were removed, and this section was shortened as requested.   

Since the secondary endpoint describing efficacy in resectable patients (cohort 2; proportion of subjects 
without any surgery at month 6) demonstrated that 92% of subjects in this cohort were without surgery at 



    
  
EMA/615456/2019 Page 77/77 

month 6, the MAH respectfully requests to retain key efficacy endpoint results related to outcomes in these 
patients that might be more clinically informative then the outcome of this secondary endpoint.  The 
additional data on proportion of subjects who were able to undergo a less morbid surgical procedure 
compared with the planned surgical procedure at baseline for cohort 2 subjects offer healthcare providers 
clinically relevant data that may be important in deciding if the use of XGEVA is of value for managing their 
patients. 

Tumor-response results based on best-response and pain  

Tumor-response results based on best response were removed.  In Study 20062004, for patient-reported 
outcomes of pain, the range of worst pain was from 0 to 10, with a higher score indicative of stronger pain.  
At-risk subjects group comprised subjects who indicated that they were in pain at baseline (ie, had a worst 
pain score of ≥ 2).  Since clinically meaningful pain reduction was defined as 2-point decrease from baseline, 
it was only possible to evaluate it in at-risk subjects who were in pain at baseline.  

Assessment of the MAH’s response 
See attached SmPC with comments. Of note, as requested previously, section 5.1 should focus on primary 
and secondary endpoints in GCTB studies only. The section on Effect on Pain remains unchanged. 

Conclusion 

Issue resolved with SmPC amendments, see attached SmPC with comments. 

The MAH agreed and provided an updated version of the product information accordingly. 

 Overall conclusion and impact on benefit-risk balance has/have been updated accordingly 

 No need to update overall conclusion and impact on benefit-risk balance  
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