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Confidentiality Notice 
This document contains confidential information of Amgen Inc. 
This document must not be disclosed to anyone other than the site study staff and 
members of the Institutional Review Board/Independent Ethics Committee/Institutional 
Scientific Review Board or equivalent, as applicable. 
The information in this document cannot be used for any purpose other than the 
evaluation or conduct of the research without the prior written consent of Amgen Inc. 

If you have questions regarding how this document may be used or shared, call the 

Amgen Medical Information number:  Amgen’s general number in the US 

(1-805-447-1000); in South Korea, it is 00798 6113554.  
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Investigator’s Agreement 
I have read the attached protocol entitled “Postmarketing Surveillance Study of 

EVENITY (Romosozumab) in South Korea”, dated 13 November 2023, and agree to 

abide by all provisions set forth therein.   

I agree to ensure that the confidential information contained in this document will not be 

used for any purpose other than the evaluation or conduct of the clinical investigation 

without the prior written consent of Amgen Inc. 
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Study Design Schema  

 
D  day; DXA  dual-energy x-ray absorptiometry; M  month 
a Safety events reported by patients spontaneously for up to 30 days after administration of the last dose of EVENITYâ will be collected. 
b 210 mg subcutaneously. 
c Collection of baseline DXA results most proximal to the start of EVENITYâ and within the past 12 months.  Collection of results whenever the patient receives a DXA 

during the Treatment/Observation Period but no later than 30 days after the last dose of EVENITYâ). 
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2. List of Abbreviations  

Abbreviation or Term Definition/Explanation 

ALN alendronate 

BMD bone mineral density 

CI confidence interval 

CKD chronic kidney disease 

CTCAE Common Terminology Criteria for Adverse Events 

D day 

DXA dual-energy x-ray absorptiometry  

eCRF electronic case report form 

ENCePP European Network of Centres for Pharmacoepidemiology and 
Pharmacovigilance 

EOS end of study 

GFR glomerular filtration rate 

ICF informed consent form 

IRB/IEC institutional review board/independent ethics committee 

M month 

MFDS Ministry of Food and Drug Safety 

PMS postmarketing surveillance 

PTH parathyroid hormone  
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3. Responsible Parties  
The sponsor of the study is Amgen Korea Limited.  The list of investigators will be 

determined by which sites have access to EVENITY and can feasibly enroll a 

reasonable number of patients.  Once the list is compiled, the sponsor may provide it 

upon request.  

4. Abstract  
 Study Title 

Postmarketing Surveillance Study of EVENITY (Romosozumab) in South Korea 

 Study Background and Rationale 

The worldwide prevalence of osteoporosis has been estimated as 200 million people 

(Reginster and Burlet, 2006).  In South Korea, the prevalence of osteoporosis is 

38.0 in females aged 50 years and older (Park et al, 2014).  Approved treatments for 

postmenopausal women with osteoporosis include bone resorption inhibitors 

(Greenblatt, 2005) and bone-forming agents (Canalis, 2010; 

Papapoulos and Makras, 2008).  Despite these advances in osteoporosis therapies, an 

unmet need remains for patients with significantly compromised bone strength at high 

risk of fracture.  

Romosozumab (EVENITY) is a humanized monoclonal antibody that is designed to 

bind and inhibit sclerostin, thereby promoting osteoblast differentiation and activity.  By 

inhibiting sclerostin, EVENITY has a dual effect on bone, increasing bone formation 

and decreasing bone resorption.   

In Korea, it is mandatory to conduct active pharmacovigilance surveillance as a part of 

the Risk Management Plan to investigate postmarketing safety and effectiveness in 

patients treated with newly approved drugs.  To comply with this Korean Ministry of Food 

and Drug Safety (MFDS) regulation, Amgen Limited Korea will conduct a postmarketing 

surveillance (PMS) study to evaluate the safety and effectiveness of EVENITY in 

clinical practice.   

Considering the need for progressive osteoporosis treatment options in South Korea and 

EVENITY’s current benefit/risk profile, a PMS study of EVENITY in South Korea will 

satisfy MFDS regulatory requirements.  Amgen will enroll at least 3 000 evaluable 

patients to collect safety and effectiveness information for the final analysis and 
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re-examination report, beyond that generated in the registrational EVENITY study 

(Study 20150242, approximately 60 subjects) conducted locally. 

 Research Question and Objectives 

Primary Objective 

o The primary objective of this study is to estimate the incidence rates of adverse 
events, serious adverse events, and adverse drug reactions among patients 
receiving EVENITY on label in the postmarketing setting in South Korea as 
required by the MFDS.   

Secondary Objective 

o The secondary objective of this study is to investigate the effectiveness of 
EVENITY by assessing percent change from baseline in bone mineral density 
(BMD), as measured by dual-energy x-ray absorptiometry (DXA), at the lumbar 
spine and/or total hip and/or femoral neck, as performed per local standard of 
care.   

Exploratory Objectives 

The exploratory objectives of this study are:   

Hypothesis(es)/Estimation  

There is no hypothesis to be tested.  Instead, the proposed study will provide descriptive 

data on use of EVENITY; the incidence of adverse events and adverse drug reactions; 

percent change from baseline in BMD at the lumbar spine, and/or total hip, and/or 

femoral neck;  
 

; and patient characteristics in the postmarketing setting. 

 Study Design/Type  

This is a prospective, observational, single-arm, multicenter study in patients who are 

prescribed EVENITY on label in a postmarketing setting in South Korea.   

 Study Population 

Study enrollment will be offered to patients meeting the eligibility criteria at participating 

medical sites in South Korea.  Enrollment is planned to begin in October 2019 after the 

launch of EVENITY in Korea and end after approximately 4.5 years.  Patients will be 

CCI

CCI
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enrolled on a continuous basis at participating sites, and each will be followed for up to 

30 days following their last dose starting from day 1.  Investigators are requested to 

make every effort to enroll the patients in a consecutive enrollment manner until the 

target number of subjects is reached. 

 Summary of Patient Eligibility Criteria 

Inclusion Criteria 

o Patients who are eligible to receive EVENITY (on label) in the postmarketing 
setting in South Korea. 

o Patients or their authorized representative who consent to participate in this 
study. 

Exclusion Criteria 

o Patients currently enrolled in another study involving any investigational 
procedure, device, or drug. 

o Patients who have had prior treatment with EVENITY. 

 Variables 

Outcome Variables 

o Primary outcome assessment:  Incidence of adverse events, serious adverse 
events, and adverse drug reactions.  

o Secondary outcome assessment:  Treatment response as determined by 
percent change from baseline in BMD (measured by DXA) of the lumbar spine 
and/or total hip and/or femoral neck at M12, or as close as possible to the last 
dose of EVENITY but no later than 30 days after the last dose of 
EVENITY 

o Exploratory outcome assessment: 

 Study Sample Size  

Per MFDS regulatory requirements, at least 3000 evaluable patients will be enrolled to 

collect safety and effectiveness information for the final analysis and re-examination 

report.   

 Data Analysis  

Given the observational nature of the study, data will be summarized descriptively.   

The Safety Analysis Set will include all patients who received at least 1 dose of 

EVENITY and have at least 1 safety follow-up.  The incidence of adverse events will be 

CCI
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summarized to include all treatment-emergent adverse events recorded from the start of 

EVENITY on this study or any worsening of medical conditions initially experienced 

before initiation of this study.  This summary for adverse events will be performed for the 

following categories: 

o all adverse events and adverse drug reactions  
o serious adverse events and serious adverse drug reactions 
o adverse events leading to EVENITY discontinuation 
o fatal events 

The incidence of adverse events of interest will be presented, and the 95 CI for the 

incidence estimate using an exact method will be provided.   

The Effectiveness Analysis Set will include all patients with a baseline and at least 

1 postbaseline BMD measurement at the lumbar spine and/or total hip and/or femoral 

neck.  The effectiveness analysis includes the following:  

o Percent change () in BMD from baseline at M12 or as close as possible to 
the last dose of EVENITY but no later than 30 days after the last dose of 
EVENITY at lumbar spine.  

o Percent change () in BMD from baseline at M12 or as close as possible to 
the last dose of EVENITY but no later than 30 days after the last dose of 
EVENITY at total hip.   

o Percent change () in BMD from baseline at M12 or as close as possible to 
the last dose of EVENITY but no later than 30 days after the last dose of 
EVENITY at femoral neck. 

CCI
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5. Amendments and Updates  

Amendment 
or Update No. Date 

Section of 
Study Protocol 

Amendment or 
Update Reason 

Original 29 November 2018 Not applicable 

1 04 November 2021 See summary of changes 

2 19 September 2023 See summary of changes 

Superseding 
amendment 2 

13 November 2023 See summary of changes 

6. Milestones  

Milestone Planned date 

Start of data collection Q4 2019 

End of data collection Q2 2025 

Periodic report 1-1 Q4 2019 

Periodic report 1-2 Q2 2020 

Periodic report 2-1 Q4 2020 

Periodic report 2-2 Q2 2021 

Periodic report 3 Q2 2022 

Periodic report 4 Q2 2023 

Periodic report 5 Q2 2024 

Registration in the EU PAS register Prior to first subject enrolled 

Final report of study results Q3 2025 

7. Rationale and Background  
7.1 Diseases and Therapeutic Area  
Disease State/Therapeutic Area 
Osteoporosis is defined as a skeletal disorder characterized by compromised bone 

strength predisposing to an increased risk of fracture (NIH Consensus Development 

Panel on Osteoporosis Prevention, Diagnosis, and Therapy, 2001).  Osteoporosis is a 

common disorder; according to the World Health Organization’s current definition of 

osteoporosis (bone mineral density [BMD] T-score  2.5 standard deviations below the 

mean for normal young adults) (World Health Organization, 1994), the worldwide 

prevalence of osteoporosis has been estimated as 200 million people 

(Reginster and Burlet, 2006).  In South Korea, the prevalence of osteoporosis is 

38.0 in females aged 50 years and older (Park et al, 2014).  The morbidity and 

mortality associated with osteoporosis-related fractures is significant in terms of disability 
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to an individual and cost to the global economy (Cree et al, 2003; Kanis et al, 2001a; 

Kanis et al, 2001b).   

Approved treatments for postmenopausal women with osteoporosis include inhibitors of 

bone resorption, such as selective estrogen receptor modulators (SERMs, 

eg, raloxifene), bisphosphonates (eg, alendronate [ALN], risedronate, ibandronate, and 

zoledronic acid), calcitonin, the RANKL inhibitor denosumab, or agents that stimulate 

bone formation like teriparatide (the 1‑34 fragment of intact parathyroid hormone [PTH]) 

(Greenblatt, 2005).  Antiresorptive therapies prevent osteoclasts from resorbing bone, 

slowing the progression of bone breakdown, increasing BMD, and lowering the risk of 

vertebral fractures (relative risk reduction [RRR]:  40 to 70) and, to a lesser extent, 

nonvertebral fractures (RRR:  20 to 25) (Cummings et al, 2009; Black et al, 2007; 

Chestnut et al, 2004; McClung et al, 2001; Chestnut et al, 2000; Ettinger et al, 1999; 

Harris et al, 1999; Cummings et al, 1998; Black et al, 1996).   

In contrast, bone-forming agents can promote larger improvements in bone mass and 

bone strength than antiresorptives and restore bone architecture, thereby addressing the 

need for improved protection against fractures, in particular at nonvertebral sites 

(Canalis, 2010; Papapoulos and Makras, 2008).  Analogs of PTH (PTH 1-34 

[teriparatide] and PTH 1-84) increase bone remodeling by stimulating both bone 

formation and bone resorption with a net gain in bone mass.  As a result, there is a 

marked improvement in BMD, as well as indices of bone microstructure that are 

associated with improved mechanical strength (Borggrefe et al, 2010).  Teriparatide 

lowers the risk of one or more new vertebral fractures by 65 (Neer et al, 2001) as well 

as nonvertebral fractures by approximately 35 to 50.  Parathyroid hormone 

treatment, however, are associated with some disadvantages, including standard daily 

injections, limitation of use for a maximum of 2 years, and a theoretical risk for 

osteosarcoma (Forteo USPI). 

Despite these advances in osteoporosis therapies, an unmet need remains for patients 

with significantly compromised bone strength at high risk of fracture.   

Product Background 
Sclerostin, the protein product of SOST, produced by the osteocyte, is an inhibitor of 

osteoblast-mediated bone formation (Poole et al, 2005; Van Bezooijen et al, 2004; 

Winkler et al, 2003; Balemans et al, 2001; Brunkow et al, 2001).  Humans with inherited 

sclerostin deficiencies have high bone mass and BMD throughout the skeleton and are 
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resistant to fractures (Hamersma et al, 2003; Vanhoenacker et al, 2003).  Administration 

of a sclerostin antibody, resulting in the blocking of the inhibitory effect of sclerostin on 

bone formation, has been shown to increase bone formation, BMD, and bone strength in 

multiple animal models (normal and osteoporotic rats, monkeys) (Ominsky et al, 2011; 

Ominsky et al, 2010; Li et al, 2009; Li et al, 2007a; Li et al, 2007b).   

Romosozumab (EVENITY) is a humanized monoclonal antibody that is designed to 

bind and inhibit sclerostin, thereby promoting osteoblast differentiation and activity.  By 

inhibiting sclerostin, EVENITY has a dual effect on bone, increasing bone formation 

and decreasing bone resorption.  EVENITY increases trabecular and cortical bone 

mass and improves bone structure and strength. 

Proof of biological activity for EVENITY has been established in a first-in-human, 

ascending-single-dose study in healthy men and postmenopausal women, an 

ascending-multiple-dose study in healthy men and postmenopausal women with low 

bone mass, and a phase 2 dose-ranging study in postmenopausal women with low bone 

mass.  In all studies, treatment with EVENITY was generally well-tolerated and resulted 

in a transient increase of the bone formation markers Procollagen Type 1 N-telopeptide, 

Osteocalcin, and Bone-Specific Alkaline Phosphatase, and a decrease in the bone 

resorption marker serum type‑1 collagen C‑telopeptide.  Increases in BMD at the 

lumbar spine, total hip, and femoral neck have also been demonstrated by dual-energy 

x-ray absorptiometry (DXA) and quantitative computed tomography (QCT).   

Comprehensively, 19 clinical studies have been completed; key phase 3 studies include 

the following:  

 A phase 3 study in postmenopausal women with osteoporosis randomized to either 
12 months of EVENITY or placebo followed by denosumab for 24 months in each 
group  

 A phase 3 study in postmenopausal women with osteoporosis to evaluate the 
noninferiority of EVENITY at a 90 mg/mL concentration compared with a 70 mg/mL 
concentration  

 A phase 3 study to compare the efficacy and safety of EVENITY with placebo in 
men with osteoporosis 

 A phase 3 fracture study in postmenopausal women with osteoporosis randomized to 
EVENITY for 12 months followed by ALN treatment compared to ALN treatment 
alone  

 A phase 3 study in postmenopausal Korean women with osteoporosis randomized to 
either EVENITY or placebo for 6 months 
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In the phase 3 pivotal fracture trials, EVENITY significantly increased BMD across all 

key skeletal sites as early as 6 months and reduced the incidence of new vertebral 

fractures in postmenopausal women with osteoporosis (FRAME and ARCH study) 

(Cosman et al, 2016; Saag et al, 2017).  In addition, non-vertebral and hip fractures were 

reduced in patients taking EVENITY compared to ALN, the most widely used 

bisphosphonate (ARCH study; Saag et al, 2017).  

7.2 Rationale  
In Korea, it is mandatory to conduct active pharmacovigilance surveillance as a part of 

the Risk Management Plan to investigate postmarketing safety and effectiveness in 

patients treated with newly approved drugs.  To comply with this Korean Ministry of Food 

and Drug Safety (MFDS) regulation, Amgen Limited Korea will conduct a PMS study to 

evaluate the safety of EVENITY in clinical practice.   

Considering the need for progressive osteoporosis treatment options in South Korea and 

EVENITY’s current benefit/risk profile, a PMS study of EVENITY in South Korea will 

satisfy MFDS regulatory requirements.  Amgen will enroll at least 3 000 evaluable 

patients to collect safety and effectiveness information for the final analysis and 

re-examination report.  The findings also will provide additional safety and effectiveness 

data beyond that generated in the registrational EVENITY study (Study 20150242, 

approximately 60 subjects) conducted locally.   

7.3 Statistical Inference (Estimation or Hypothesis[es])  
This PMS is a prospective, observational, multicenter study in patients who are being 

treated with EVENITY.  There is no hypothesis to be tested.  Instead, the proposed 

study will provide descriptive data on use of EVENITY; the incidence of adverse events 

and adverse drug reactions; percent change from baseline in BMD at the lumbar spine, 

and/or total hip, and/or femoral neck at M12 or as close as possible to the last dose 
of EVENITY but no later than 30 days after the last dose of EVENITY;  

 
 

 and patient characteristics in the postmarketing setting.  

CCI
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8. Research Question and Objectives  
8.1 Primary  
According to local regulation, a PMS study is required for new medicines approved in 

South Korea to collect safety and effectiveness data in routine clinical practice.  A 

prospective, observational, single-arm, multicenter study design is chosen to meet the 

postmarket surveillance guidelines from the MFDS in South Korea. 

The primary objective of this study is therefore to estimate the incidence rates of adverse 

events, serious adverse events, and adverse drug reactions among patients receiving 

EVENITY on label in the postmarketing setting in South Korea as required by the 

MFDS. 

8.2 Secondary  
The secondary objective of this study is to investigate the effectiveness of EVENITY by 

assessing percent change from baseline in BMD, as measured by DXA, at the lumbar 

spine, and/or total hip, and/or femoral neck, as performed per local standard of care. 

8.3 Exploratory  
The exploratory objectives of this study are: 

9. Research Methods  
9.1 Study Design  
This is a prospective, observational, single-arm, multicenter study in patients who are 

prescribed EVENITY on label in a postmarketing setting in South Korea.   

If patients meet the eligibility criteria (Section 9.2.3) and sign the informed consent, they 

will be enrolled.  Patients will be seen by their physician per local standard of care and 

receive EVENITY on label.  Adverse events, serious adverse events, and adverse drug 

reactions reported by patients spontaneously from the first dose of EVENITY to 30 days 

after the administration of the last dose will be collected  and reported.   
 

 
  Treatment response will be determined by percent change from baseline in 

BMD (measured by DXA) of the lumbar spine, and/or total hip, and/or femoral neck at 

M12, or as close as possible to the last dose of EVENITY but no later than 

CCI

CCI
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30 days after the last dose of EVENITY.   
 

 
  
 

 

   

The enrollment period will stop when the enrolled sample size is at least 3000 evaluable 

patients.  Each patient will be followed from the first dose of EVENITY to no later than 

30 days after their last dose, death, withdrawal of consent, or loss to follow-up (eg, 

patients transferring to another clinic), whichever occurs first.   

For a full list of study procedures, including the timing of each procedure, please refer to 

the Schedule of Assessments in Table 9-1. 

CCI
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Table 9-1.  Schedule of Events  

Data Collection 

Screening/Enrollment 
(Start of EVENITY) 

Treatment/Observation Visits  

(Treatment/Observation Period, Early Termination Visit)  

Screeninga Day 1a M1 M2 M3 M6 M9 EOS (M12)e 

Eligibility X - - - - - - - 

Informed consent X - - - - - - - 

Physical measurements (height, 
weight) X - - - - - - - 

Vital signs (blood pressure) X - - - - - - - 

Demographic datab X - - - - - - - 

DXA of lumbar spine (and/or 
femoral neck, and/or total hip)c Xd - - - - - - Xf 

Medical history  X - - - - - - - 

Targeted medical historyh X - - - - - - - 

eCRF collection of serum 
calcium and 25(OH) vitamin D 
standard-of-care labs from 
patient charti 

X - - - - - - - 

Concomitant medications with 
indicationj X - X X X X X X 

Reportable events collectionk - X      X 

Treatment with EVENITY - X      - 

Footnotes defined on next page 

CCI

CCI
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BMD  bone mineral density; CA  calcium; DXA  dual-energy x-ray absorptiometry; eCRF  electronic case report form; EOS  end of study; M  month 
a Screening and day 1 can take place on the same day. 
b Sex, age, race, and ethnicity. 
c Most recent DXA date, body site, and result (BMD results [absolute BMD measurement and BMD T-scores]) whenever the patient receives a DXA. 
d DXA results most proximal to start of EVENITYâ and within past 12 months. 
e EOS defined as 30 days after the last dose of EVENITY.  No data should be collected after this timepoint. 
f DXA results at M12 or as close as possible to the last dose of EVENITY but no later than 30 days after the last dose of EVENITY. 

h Includes the following: 
 Date of diagnosis of postmenopausal osteoporosis 
 History of metabolic bone disease 
 Fracture history (including date of diagnosis and number of fractures) 

o vertebral  
o nonvertebral 
o hip 

 Cardiovascular disease  
 Chronic kidney disease  
 Hepatic impairment (Child-Pugh class A, B, or C) 
 Hypocalcemia (including any other underlying medical history that may predispose to low serum blood calcium) 
 Hypersensitivities (including drug allergies, environmental allergies, angioedema, anaphylaxis history, rash, dermatitis, urticaria) 
 Osteonecrosis of the jaw (including tooth extractions and location of extraction, denture use, jaw pain left or right side) 
 Atypical femoral fracture (including past hip fractures specify location, hip pain [specify location, ie, lateral side of hip and left or right side]) 
 Smoking status (past and present) 

i Laboratory values most proximal to start of EVENITY and within past 6 months. 
j Includes the following: 
 For concomitant therapies being taken for osteoporosis, record any history. 
 For all other concomitant therapies, record history from 5 years before starting the study through the signing of the informed consent form. 

k Includes adverse events, serious adverse events, other safety findings, and spontaneously reported product complaints.  All reportable events by patients 
spontaneously from the time of first dose until up to 30 days after administration of final dose of EVENITY will be collected.  Safety events will be reported as data 
becomes available. 

CCI
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9.2 Setting and Study Population  
9.2.1 Study Period  
Enrollment is planned to begin in October 2019 after the launch of EVENITY in Korea 

and end after approximately 4.5 years.  Patients will be enrolled on a continuous basis at 

participating sites, and each will be followed for up to 30 days following their last dose 

starting from day 1.   

9.2.2 Selection and Number of Sites  
Study sites will include approximately 60 sites that have postmarket use of EVENITY.   

9.2.3 Patient/Healthcare Professional Eligibility  
9.2.3.1 Inclusion Criteria  
 Patients who are eligible to receive EVENITY (on label) in the postmarketing setting 

in South Korea.  
 Patients or their authorized representative who consent to participate in this study. 

9.2.3.2 Exclusion Criteria  
 Patients currently enrolled in another study involving any investigational procedure, 

device, or drug. 
 Patients who have had prior treatment with EVENITY. 
9.3 Variables  
9.3.1 Outcome Assessment  
9.3.1.1 Primary Endpoint  
The primary endpoint is incidence of adverse events and adverse drug reactions 

(including seriousness and causality to drug), inclusive of local injection site reactions, 

throughout the treatment/observation period for any patient who has received at least 

1 dose of EVENITY and complete at least 1 safety follow-up.  Patient incidence of the 

adverse events will be reported and summarized. 

9.3.1.2 Secondary Endpoint  
The secondary endpoint is treatment response as determined by percent change from 

baseline in BMD (measured by DXA) of the lumbar spine and/or total hip and/or femoral 

neck at M12, or as close as possible to the last dose of EVENITY but no later than 
30 days after the last dose of EVENITY. 
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9.3.1.3 Exploratory Endpoint  

9.3.2 Validity and Reliability  
Efforts will be made to collect complete data through the use of clear instructions to 

investigators regarding the completion of eCRFs.  

9.4 Data Sources  
The data source for this study is subject medical chart notes.  These notes may include 

a combination of paper and electronic records.  Study site staff will extract data from the 

subject notes into the study-specific electronic database provided by the sponsor.  No 

patient data will be collected beyond 30 days after their last dose. 

9.5 Study Size  
Per MFDS request, at least 3 000 evaluable patients will be enrolled to collect adequate 

safety and effectiveness information for the final analysis and re-examination report.  To 

be considered evaluable, a patient must sign the study specific informed consent form 

(ICF) after the site contract has been executed, receive at least 1 dose of EVENITY 

(with use per the approved label), and complete at least 1 safety follow-up (conducted 

via telephone or in office).  

9.6 Data Management  
9.6.1 Obtaining Data Files  
Data capture for this study is planned to be electronic: 

 All source documentation supporting entries into the eCRFs must be maintained and 
available upon request. 

 Updates to eCRFs will be automatically documented through the software’s audit 
trail. 

9.6.2 Linking Data Files  
Not applicable. 

CCI
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9.6.3 Review and Verification of Data Quality  
Automatic checks within the database and further manual review by the sponsor will help 

to ensure quality and completeness of the data.  During this review, patient data is 

checked for consistency, omissions, and any apparent discrepancies.  Data queries will 

be sent to sites for clarification and resolution of discrepancies. 

9.7 Data Analysis  
9.7.1 Planned Analyses  
According to local regulations, interim analyses will be performed for periodic 
reporting.  Periodic reports are submitted to MFDS every 6 months for the first 
2 years and every year thereafter until the end of study period. 

9.7.1.1 Final Analysis  
The final analysis will be conducted for the re-examination report after all the study data 

are collected and cleaned. 

9.7.2 Planned Method of Analysis  
9.7.2.1 General Considerations  
The statistical analysis in this PMS study will be descriptive in nature, and no hypothesis 

testing will be performed.  Categorical outcomes will be summarized by the number and 

percentage of subjects in each category.  Continuous outcomes will be summarized by 

the number of nonmissing values, mean, standard deviation, median, lower and upper 

quartiles, and minimum and maximum values.  For the incidence of adverse events and 

adverse drug reactions, 95 CI will be presented based on an exact method. 

For subjects who are prematurely withdrawn, reasons for withdrawal will be described. 

9.7.2.2 Missing or Incomplete Data and Lost to Follow-up  
Patients may have missing data points for a variety of reasons.  Data may be missing 

due to patient’s early withdrawal from study, a missed visit, or nonevaluability of an 

endpoint at a particular time point.  In general, analyses will be based on available data.  

Sensitivity analyses may be conducted using different approaches to handle missing 

data.  Missing baseline or postbaseline BMD data will not be imputed.  

9.7.2.3 Descriptive Analysis  
9.7.2.3.1 Description of Patient Characteristics  
Demographic and baseline characteristics collected will be tabulated descriptively. 
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9.7.2.4 Analysis of the Primary, Secondary, and Exploratory Endpoint(s)  
9.7.2.4.1 Analysis of the Primary Endpoint  
The Safety Analysis Set will include all patients who received at least 1 dose of 

EVENITY and complete at least 1 safety follow-up.  The incidence of adverse events 

and adverse drug reactions will be summarized to include all treatment-emergent 

adverse events recorded from the start of EVENITY on this study or any worsening of 

medical conditions initially experienced before initiation of this study.  This summary for 

adverse events will be performed for the following categories: 

 all adverse events and adverse drug reactions  
 serious adverse events and serious adverse drug reactions 
 adverse events leading to EVENITY discontinuation 
 fatal events 

The incidence of adverse events of interest will be presented, and the 95 CI for the 

incidence estimate using an exact method will be provided.   

9.7.2.4.2 Analysis of the Secondary Endpoint  
The Effectiveness Analysis Set will include all patients with a baseline and at least 

1 postbaseline BMD measurement at the lumbar spine and/or total hip and/or femoral 

neck.  The effectiveness analysis includes the following:  

 Percent change () in BMD from baseline at M12 or as close as possible to the 
last dose of EVENITY but no later than 30 days after the last dose of 
EVENITYat lumbar spine.  

 Percent change () in BMD from baseline at M12 or as close as possible to the 
last dose of EVENITY but no later than 30 days after the last dose of 
EVENITYat total hip. 

 Percent change () in BMD from baseline at M12 or as close as possible to the 
last dose of EVENITY but no later than 30 days after the last dose of 
EVENITYat femoral neck. 

Data will be summarized in a periodic PMS report filed annually per local regulation. 

9.7.2.4.3 Analysis of the Exploratory Endpoint  
CCI
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9.7.2.5 Sensitivity Analysis  
9.7.2.5.1 Subgroup Analysis  
The primary and secondary endpoints will be analyzed by the following subgroups if 

appropriate: 

 sex (male, female) 
 age at baseline (years): 

o  65 years 
o  65 - 75 years 
o  75 years 

 history of osteoporosis therapy use (prior and/or concomitant bisphosphonate or 
other treatment use) 

 renal function at baseline (stage of chronic kidney disease [CKD] based on estimated 
glomerular filtration rate [GFR]): 
o CKD 1:  GFR  90 mL/min/1.73 m2 
o CKD 2:  89 to 60 mL/min/1.73 m2 
o CKD 3:  59 to 30 mL/min/1.73 m2 
o CKD 4:  29 to 15 mL/min/1.73 m2 
o CKD 5:   15 mL/min/1.73 m2 
o CKD 1-3:  GFR  30 mL/min/1.73 m2 
o CKD 4-5:  GFR  29 mL/min/1.73 m2 

 hepatic impairment at baseline (Child-Pugh class A, B, or C) 
 concurrent diseases (Yes or No) 
 concomitant medication (Yes or No) 
 dose of EVENITY (Full treatment [received 12 doses of EVENITY] or Partial 

treatment [received less than 12 doses of EVENITY]) 

These subgroups will be re-examined for appropriateness and may be re-categorized or 

omitted (due to small sample size, for example, if there are  10 of subjects within a 

subgroup).  

CCI
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9.8 Quality Control  
The Amgen representative(s) and regulatory authority inspectors are responsible for 

inspecting the various records of the study (eg, eCRFs and other pertinent data) 

provided that patient confidentiality is respected. 

Amgen or its designee is responsible for verifying the eCRFs to verify adherence to the 

protocol, completeness, accuracy, and consistency of the data and adherence to local 

regulations on the conduct of PMS studies. 

The investigator agrees to cooperate with Amgen or contract research organization 

(CRO) staff to ensure that any problems detected in the course of the study, including 

delays in completing eCRFs, are resolved. 

In accordance with the sponsor’s audit plans, this study may be selected for audit by 

representatives from Amgen’s Quality, Compliance, and Audit function (or designees). 

9.9 Limitations of the Research Methods  
9.9.1 Internal Validity of Study Design  
9.9.1.1 Measurement Error(s)/Misclassification(s)  
As with any surveillance study that relies on data entry from multiple sites, there is the 

potential for misclassifying adverse events and adverse drug reactions (including 

seriousness and causality).  Misclassifications can impact the validity of outcomes as 

well as affect overall conclusions.  

9.9.1.2 Information Bias  
Missing or incomplete data is a potential risk for information bias and efforts will be made 

to collect complete data through the use of clear instructions to investigators regarding 

the completion of eCRFs.   

There is no systematic review or systematic method of adverse event collection.  

Adverse events are collected as part of a regular interaction with the patient as would be 

in normal practice.  Therefore, adverse events collected are subject to reporting bias, but 

such effect is inherent to real-world surveillance. 

9.9.1.3 Selection Bias  
Not applicable. 
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9.9.1.4 Confounding  
It is very likely that patients enrolled in this study (ie, patients with osteoporosis who 

receive EVENITY) are more severely diseased than patients with osteoporosis who do 

not receive EVENITY (and thus are not included in the study).  The confounding by 

indication bias leading to the inability of safety and efficacy results to be generalized to 

the larger population is not relevant because the indication per label applies to patients 

at high risk for fracture.  Further, patients with severe osteoporosis may not necessarily 

receive a repeat DXA scan, as it would not change disease management.  The lack of 

follow-up data in the most severely diseased population may therefore lead to some 

confounding in the results.  

9.9.2 External Validity of Study Design  
DXA scans for BMD are only covered once per year by insurance.  As such, inadequate 

or lack of BMD data could impact the breadth of data necessary to make generalizations 

about the source population.  

9.9.3 Limitations Due to Missing Data and/or Incomplete Data  
Some patients may discontinue the study, creating missing or incomplete data for the 

study endpoint assessments.  Such discontinuations may be related or informative to the 

outcomes.  Consequently, there is a risk for bias and lack of robust data to analyze 

results.  

9.10 Other Aspects  
9.10.1 Language  
All written information and other material to be used by patients and investigative staff 

must use vocabulary and language that are clearly understood.  

10. Protection of Human Subjects  
10.1 Informed Consent  
An initial sample ICF template will be provided for the investigator to prepare the 

informed consent document to be used at his or her site.  Updates to the sample ICF are 

to be communicated in writing from the Clinical Study Manager to the investigator.  The 

written ICF is to be prepared in the language of the potential patient population. 

Before a patient can participate in the study, the investigator or his/her delegated 

representative is responsible for obtaining written informed consent, from the patient or 

legally acceptable representative after adequate explanation of the aims, methods, 

anticipated benefits, and potential hazards of the study and before any protocol-specific 
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activities/assessments are conducted.  A legally acceptable representative is an 

individual or other body authorized under applicable law to consent on behalf of the 

patient, to the patient’s participation in the clinical trial. 

The acquisition of informed consent is to be documented in the patient’s medical 

records, and the ICF is to be signed and personally dated by the patient or legally 

acceptable representative and by the person who conducted the informed consent 

discussion.  The original signed ICF is to be retained in accordance with institutional 

policy, and a copy of the signed ICF is to be provided to the patient or legally acceptable 

representative.   

If a potential patient is illiterate or visually impaired and does not have a legally 

acceptable representative, the investigator must provide an impartial witness to read the 

ICF to the patient and must allow for questions.  Thereafter, both the patient and the 

witness must sign the ICF to attest that informed consent was freely given and 

understood.   

10.2 Institutional Review Board (IRB)/Independent Ethics Committee 
(IEC)  

A copy of the protocol, proposed ICF, other written patient information, and any 

proposed advertising material must be submitted to the IRB/IEC for written approval.  A 

copy of the written approval of the protocol and ICF must be received by Amgen before 

the study can be executed.  The investigator must submit and, where necessary, obtain 

approval from the IRB/IEC for all subsequent protocol amendments and changes to the 

informed consent document.  The investigator is to notify the IRB/IEC of deviations from 

the protocol or serious adverse event(s) occurring at the site and other adverse event 

reports received from Amgen, in accordance with local procedures.  The investigator is 

responsible for obtaining annual IRB approval and IRB/IEC renewal throughout the 

duration of the study.  Copies of the investigator’s reports, where applicable by local 

regulations and the IRB/IEC continuance of approval must be sent to Amgen. 

Any protocol amendments will be submitted to the local IRB for their review and 

approval.  Annual IRB approval/renewal throughout the duration of the study will be 

obtained and copies of the IRB continuance of approval will be sent to Amgen.  
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10.3 Patient Confidentiality  
The investigator must ensure that the patient’s confidentiality is maintained for 

documents submitted to Amgen. 

 Patients are to be identified by a unique patient identification number.   
 Where permitted, date of birth is to be documented and formatted in accordance with 

local laws and regulations.   
 On the eCRFs demographics page, in addition to the unique patient identification 

number, include the age at the time of enrollment. 
 For serious adverse events reported to Amgen, patients are to be identified by their 

unique patient identification number, initials (for faxed reports, in accordance with 
local laws and regulations), and date of birth (in accordance with local laws and 
regulations). 

 Documents that are not for submission to Amgen (eg, signed ICFs, as applicable) 
are to be kept in confidence by the investigator, except as described below. 

In compliance with local country regulations, it is required that the investigator and 
institution permit authorized representatives of the company, of the regulatory agency(s), 
and the IRB/IEC direct access to review the patient’s original medical records for 
verification of study-related activities and data.  Direct access includes examining, 
analyzing, verifying, and reproducing any records and reports that are important to the 
evaluation of the study.  The investigator is obligated to inform and obtain the consent of 
the patient to permit such individuals to have access to his/her study-related records, 
including personal information.   

10.4 Subjects Decision to Withdraw  
Subjects have the right to withdraw from the study at any time and for any reason 
without prejudice to their future medical care by the physician or at the institution. 

Withdrawal of consent for a study means that the subject does not wish to or is unable to 
continue further study participation.  Subject data up to withdrawal of consent will be 
included in the analysis of the study, and where permitted, publicly available data can be 
included after withdrawal of consent.  The investigator is to discuss with the subject 
appropriate steps for withdrawal of their consent from the study. 

11. Collection, Recording and Reporting of Safety Information and 
Product Complaints  

Date of Awareness (“day 0”):  For the purposes of Amgen's regulatory reporting, the date 

of awareness is the date that investigator first becomes aware of information that 

constitutes a Reportable Event (ie, the date, the fax, mail, or telephone call is received 

by investigator).  This date must be captured by the investigator and clearly 

communicated or recorded on any safety information transmitted to Amgen. 
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11.1 Definition of Reportable Events  
11.1.1 Adverse Events  
An adverse event is any untoward medical occurrence in a patient administered a 
pharmaceutical product(s) irrespective of a causal relationship with this treatment. 

An adverse event can therefore be any unfavorable and unintended sign (including an 
abnormal laboratory finding, for example), symptom, or disease temporally associated 
with the use of a product(s), whether or not considered related to the product(s).  The 
definition of an adverse event includes: 

 Worsening of a pre-existing condition or underlying disease  
 Events associated with the discontinuation of the use of a product(s), 

(eg, appearance of new symptoms) 
It is the investigator’s responsibility to evaluate whether an adverse event is related to an 

Amgen product prior to reporting the adverse event to Amgen. 

An adverse drug reaction is a noxious and unintended response to a pharmaceutical 

product(s) administered normally. 

Adverse Device Effect 
An adverse device effect is any adverse event related to the use of a combination 

product or medical device.  Adverse device effects include adverse events resulting from 

insufficient or inadequate instructions for use, adverse events resulting from any 

malfunction of the device, or adverse events resulting from use error or from intentional 

misuse of the device. 

11.1.2 Serious Adverse Events/Serious Adverse Device Effects  
A serious adverse event is any adverse event/serious adverse device effect as defined 

above that meets at least one of the following serious criteria:  

 is fatal 
 is life threatening (places the patient at immediate risk of death) 
 requires in-patient hospitalization or prolongation of existing hospitalization 
 results in persistent or significant disability/incapacity 
 is a congenital anomaly/birth defect 
 is an “other medically important serious event” that does not meet any of the above 

criteria 

A hospitalization meeting the regulatory definition for “serious” is any in-patient hospital 

admission that includes a minimum of an overnight stay in a healthcare facility.  
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“Other medically important serious event” refers to important medical events that may 

not be immediately life threatening or result in death or hospitalization, but may 

jeopardize the patient or may require intervention to prevent one of the other outcomes 

listed in the definition above.  Examples of such events could include allergic 

bronchospasm, convulsions, and blood dyscrasias, drug-induced liver injury, events that 

necessitate an emergency room visit, outpatient surgery, or other events that require 

other urgent intervention. 

11.1.3 Other Safety Findings  
Other Safety Findings (regardless of association with an adverse event) include:   

 Medication errors, overdose/underdose, whether accidental or intentional, misuse, 
addiction, or abuse, involving an Amgen product, 

 Use of an Amgen product while pregnant and/or breastfeeding, 
 Transmission of infectious agents, 
 Reports of uses outside the terms for authorized use of the product including 

off-label use, 
 Accidental or Occupational exposure, 
 Any lack or loss of intended effect of the product(s). 

11.1.4 Product Complaints  
Product Complaints include any written, electronic, or oral communication that alleges 

deficiencies related to the identity, quality, durability, reliability, safety, effectiveness, or 

performance of a product or device after it is released for distribution to market or clinic 

by either (1) Amgen or (2) distributors and partners for whom Amgen manufactures the 

material.  This includes any drug(s), device(s), or combination product(s) provisioned 

and/or repackaged/modified by Amgen.  Drug(s) or device(s) includes EVENITY and 

prefilled syringe.   

11.2 Safety Collection, Recording and Submission to Amgen 
Requirements  

This study is collecting information from patients prospectively.  All reportable events 

(adverse events, product complaints, and other safety findings) considered to have 

occurred following subject exposure to EVENITY will be collected from the time of first 

dose to 30 days after administration of final dose of EVENITY.  The investigator is 

responsible for ensuring that all reportable events they become aware of during study 

period, are recorded in the patient’s appropriate study documentation.  It is the 

investigator’s responsibility to evaluate whether an adverse event is related to an Amgen 

product prior to reporting the adverse event to Amgen.  If further safety-related data is 
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needed to fulfill any regulatory reporting requirements for a reportable event, then 

additional information may need to be collected from the subject’s records after the 

subject ends the study.  All reportable events must be submitted as individual safety 

reports to Amgen Safety via the applicable Amgen Safety Reporting Form (paper or 

electronic form) within the timelines stated in Table 9.2 below. 

Table 9-2.  Types of Safety Data to be Collected and Reported in Primary Data 
Collection Studies Collecting All Reportable Events 

Reportable Events/Event Type *Reporting Timeframe 

 Serious Adverse Events (related and non-
related) 

 Product Complaints (serious and 
non-serious) 

 Other Safety Findings (serious and non-
serious) 

 Pregnancy and/or Lactation Exposure 

 Within 1 business day from when 
investigator first becomes aware of the 
event 

 Non-serious Adverse Events (related and 
non-related) 

 Within 15 calendar days from when 
investigator first becomes aware of the 
event 

* Please note, more stringent reporting timelines may apply per local requirements 

See Appendix B for sample Safety Reporting Form(s), Appendix C for Additional Safety 

Reporting Information regarding the adverse event grading scale used in this study, and 

Appendix D for sample Pregnancy and Lactation Notification Forms.   

The investigator may be asked to provide additional information for any event submitted, 

which may include a discharge summary or extracts from the medical record.  

Information provided about the event must be consistent with information recorded in the 

study documentation where safety data may also be recorded. 

11.2.1 Collection of Pregnancy and Lactation Information  
Female Subjects Who Become Pregnant 

The investigator will collect pregnancy information on any female subject who becomes 

pregnant following exposure to EVENITY through an additional 3 months. 

Information will be recorded on the Pregnancy Notification Form (see Appendix D).  The 

worksheet must be submitted to Amgen Safety within 1 business day of when 

investigator first becomes aware of the subject’s pregnancy (Note:  investigator is not 

required to provide any information on the Pregnancy Notification Form that violates the 

country or regions local privacy laws). 
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After receipt of the Pregnancy Notification Form, Amgen Safety will provide investigator 

with a consent form and questionnaire to collect additional information.  After obtaining 

the female subject’s signed consent for release of pregnancy and infant health 

information, the investigator will collect pregnancy and infant health information and 

complete the pregnancy questionnaire for any female subject who becomes pregnant 

following exposure to EVENITY through an additional 3 months.  This information will 

be forwarded to Amgen Safety.  Generally, infant follow-up will be conducted up to 

12 months after the birth of the child (if applicable). 

Any termination of pregnancy will be reported to Amgen Safety, regardless of fetal status 

(presence or absence of anomalies) or indication for procedure. 

While pregnancy itself is considered another safety finding, any pregnancy complication 

or report of a congenital anomaly or developmental delay, fetal death, or suspected 

adverse reactions in the neonate will be reported as an adverse event or serious 

adverse event.  Note that an elective termination with no information on a fetal 

congenital malformation or maternal complication is generally not considered an adverse 

event, but still must be reported to Amgen as a pregnancy exposure case. 

If the outcome of the pregnancy meets a criterion for immediate classification as a 

serious adverse event (eg, female subject experiences a spontaneous abortion, stillbirth, 

or neonatal death or there is a fetal or neonatal congenital anomaly), the investigator will 

report the event as a serious adverse event. 

Male Subjects with Partners who Become Pregnant [or Were Pregnant at the Time 
of Enrollment] 

In the event a male subject fathers a child following exposure to EVENITY, and for an 

additional 3 months after discontinuing EVENITY, the information will be recorded on 

the Pregnancy Notification Form.  The form (see Appendix D) must be submitted to 

Amgen Safety within 1 business day of when the investigator first becomes aware of the 

pregnancy.  (Note:  investigator is not required to provide any information on the 

Pregnancy Notification Form that violates the country or regions local privacy laws). 

After receipt of the Pregnancy Notification Form, Amgen Safety will provide investigator 

with a consent form and questionnaire to collect additional information.  The investigator 

will attempt to obtain a signed consent for release of pregnancy and infant health 

information directly from the pregnant female partner to obtain additional pregnancy 

information. 
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After obtaining the female partner’s signed consent for release of pregnancy and infant 

health information, the investigator will collect pregnancy outcome and infant health 

information on the pregnant partner and her baby and complete the pregnancy 

questionnaires.  This information will be forwarded to Amgen Safety. 

Generally, infant follow-up will be conducted up to 12 months after the birth of the child 

(if applicable). 

Any termination of the pregnancy will be reported to Amgen Safety regardless of fetal 

status (presence or absence of anomalies) or indication for procedure. 

Collection of Lactation Information 

The investigator will collect lactation information on any female subject who breastfeeds 

while taking EVENITY through an additional 3 months. 

Information will be recorded on the Lactation Notification Form (see Appendix D) and 

submitted to Amgen Safety within 1 business day of when the investigator’s first 

becomes aware of the lactation exposure.  

With the female subjects signed consent for release of mother and infant health 

information, the investigator will collect mother and infant health information and 

complete the lactation questionnaire on any female subject who breastfeeds while taking 

EVENITY through an additional 3 months after discontinuing EVENITY. 

11.2.2 Safety Reporting Requirement to Regulatory Bodies  
Amgen will report safety data as required in accordance with local requirements to 
regulatory authorities, investigators/institutions, IRBs/IECs or other relevant ethical 
review board(s) in accordance with Pharmacovigilance guidelines and in compliance 
with local regulations.  The investigator is to notify the appropriate IRB/IEC or other 
relevant ethical review board of serious adverse events in accordance with local 
procedures and statutes. 

12. Administrative and Legal Obligations  
12.1 Protocol Amendments and Study Termination  
Amgen may amend the protocol at any time.  If Amgen amends the protocol, written 
agreement from the investigator must be obtained where applicable per local governing 
law and/or regulations.  The IRB/IEC must be informed of all amendments and give 
approval.  The investigator must send a copy of the approval letter from the IRB/IEC to 
Amgen. 
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Amgen reserves the right to terminate the study at any time.  Both Amgen and the 
investigator reserve the right to terminate the investigator’s participation in the study 
according to the contractual agreement.  The investigator is to notify the IRB/IEC in 
writing of the study’s completion or early termination and send a copy of the notification 
to Amgen.   

13. Plans for Disseminating and Communicating Study Results  
Interim results will be included in the periodic reports that will be provided to the MFDS.  
The final report will also be provided to the MFDS in an application for re-examination. 

13.1 Publication Policy  
Authorship of any publications resulting from this study will be determined on the basis 
of the International Committee of Medical Journal Editors (ICJME) Recommendations for 
the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical Journals, 
which states: 

 Authorship credit should be based on (1) substantial contributions to conception and 
design, acquisition of data, or analysis and interpretation of data; (2) drafting the 
article or revising it critically for important intellectual content; (3) final approval of the 
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16. Appendices  
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Appendix A.  List of Stand-alone Documents  
None 
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Appendix B.  Sample Safety Reporting Form(s)  
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Appendix C.  Additional Safety Reporting Information  
Adverse Event Severity Scoring System 
The Common Terminology Criteria for Adverse Events (CTCAE), version 3.0, is 

available at the following location: 

http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm 
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Appendix D.  Pregnancy and Lactation Notification Forms  
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Appendix E.  Adverse Event, Other Safety Findings, and Product Complaints 
Report Reconciliation Form 
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Appendix F.  ENCePP Checklist for Study Protocols  
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