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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Tymlos (abaloparatide) is necessary to 
ensure the benefits of this product outweigh its risks.  Radius Health Inc. (Radius) submitted a New Drug 
Application, NDA 208743, for abaloparatide with the proposed indication of treatment of 
postmenopausal women with osteoporosis at high risk of fracture defined as a history of osteoporotic 
fracture, multiple risk factors for fracture, or patients who have failed or are intolerant to other available 
osteoporosis therapy.   

The clinical reviewer has determined that abaloparatide was effective in reducing postmenopausal 
related fractures; however serious risk of osteosarcoma seen in animal studies is concern. The 
applicant’s proposed REMS consists of a communication plan (CP), and a timetable for submission of 
assessments to address the risk of ostosarcoma.   

This reviewer has determined, and DRISK management concurs, that a REMS is not needed to ensure 
the benefits of abaloparatide outweigh the risk of osteosarcoma.  The results of the Forteo (teriparatide) 
REMS assessment report, another parathyroid analog with a similar side effect profile, indicate that the 
prescribing population is familiar with the risk of osteosarcoma.  If approved, abaloparatide would join 
Forteo as an anabolic agent used in the treatment of osteoporosis and both agents share the risk of 
osteosarcoma.  The results of the Forteo REMS assessments that reached the same prescribing 
population on a product in the same class indicate good awareness of this risk.  A REMS is not necessary 
to ensure its benefits outweigh the risk of osteosarcoma. The risks of osteosarcoma will be 
communicated through a boxed warning. 

 

1 Introduction 
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Tymlos (abaloparatide) is necessary to 
ensure the benefits of this product outweigh its risks.  Radius Health Inc. (Radius) submitted a New Drug 
Application (NDA)  for abaloparatide with the proposed indication of treatment of 
postmenopausal women with osteoporosis at high risk of fracture defined as a history of osteoporotic 
fracture, multiple risk factors for fracture, or patients who have failed or are intolerant to other available 
osteoporosis therapy. This application is under review in the Division of Bone, Reproductive and 
Urological Products (DBRUP). The applicant’s proposed REMS consists of a communication plan (CP), and 
a timetable for submission of assessments. 
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2 Background 
2.1 PRODUCT INFORMATION 
Tymlos (abaloparatide), a new molecular entitya, is a parathyroid hormone analog proposed for the 
treatment of osteoporosis in postmenopausal women. Abaloparatide is a 34 amino acid parathyroid 
analogue, an activator of the parathyroid hormone 1 receptor to improve skeletal architecture, build 
bone, and increase bone strength.  

 Abaloparatide is proposed as an 80 mcg/40 mcL subcutaneous (SQ) injection once daily in the 
abdominal area and does not have clinical or safety data to support use beyond 18 months.b 
Abaloparatide is not currently licensed in any jurisdiction.  

The other FDA-approved parathyroid analogue for the treatment of postmenopausal osteoporosis is 
Forteo (teriparatide) which has a boxed warning for the potential risk of osteosarcoma.   Forteo 
currently has a REMS which consists of a CP and MG to mitigate the potential risk of osteosarcoma by 
alerting and warning healthcare providers and patients about the potential risk, informing healthcare 
providers of the 2-year maximum lifetime duration of treatment with Forteo and proper patient 
selection, and informing and educating healthcare providers and patients about the voluntary Forteo 
patient registry.   

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 208743 relevant to this review:   

• 03/30/2016: NDA 208743 submission for treatment of osteoporosis in postmenopausal women 
received 

• 09/22/2016: Mid-cycle communication with the Applicant via teleconference. The Agency 
informed the Applicant that their proposed Risk Evaluation and Mitigation Strategy is under 
review and that at the time no issues have been identified that would require escalation of the 
proposed Communication Plan REMS.  

• 12/20/2016: Late-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on information currently 
available, a REMS is not necessary to ensure the benefits of the drug outweigh the risks.  

3 Therapeutic Context and Treatment Options 
3.1 DESCRIPTION OF THE MEDICAL CONDITION 
Osteoporosis is the most common bone disease in humans representing a major public health problem 
as outlined in Bone Health and Osteoporosis: A Report of the Surgeon General (2004).1 Osteoporosis is 
characterized by low bone mass, deterioration of bone tissue and disruption of bone architecture, 

                                                           
a FDAAA factor (F): Whether the drug is a new molecular entity. 

b FDAAA factor (D): The expected or actual duration of treatment with the drug. 

Reference ID: 4054637



 

5 

 

compromised bone strength, and an increase in the risk of fracturec. The World Health Organization 
(WHO) defines osteoporosis by Bone Mineral Density (BMD) at the hip or lumbar spine that is less than 
or equal to 2.5 standard deviations below the mean BMD of a young-adult reference population. 
Fractures and the complications associated with fractures are the relevant clinical sequelae of 
osteoporosis, the most common fractures occurring in the vertebrae (spine), proximal femur (hip) and 
distal forearm (wrist).d   

As of 2014, osteoporosis affects more than 9.9 million Americans and an additional 43.1 million 
Americans have low bone density.e Annually, two million fractures are attributed to osteoporosis, 
causing more than 432,000 hospital admissions, almost 2.5 million medical office visits and about 
180,000 nursing home admissions in the U.S.2  

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
There are currently several pharmacologic treatment options available to treat osteoporosis with 
varying mechanisms of action.   Current FDA approved options include bisphosphonates, calcitonin, 
estrogen agonists/antagonists or hormone therapy, estrogen complexes, parathyroid hormone, and 
ligand inhibitors.  None of the pharmacologic therapies should be used indefinitely and duration 
decisions should be individualized based on agent and patient characteristics.  See the table below for a 
summary of FDA approved treatment options for the treatment of post-menopausal osteoporosis in 
women.   

                                                           
c FDAAA factor (B): The seriousness of the disease or condition that is to be treated with the drug. 

d American Association of Clinical Endocrinologists Medical Guidelines for Clinical Practice for the Diagnosis and 
Treatment of Postmenopausal Osteoporosis 2015  

e FDAAA factor (A): The estimated size of the population likely to use the drug involved.  
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bazedoxifene) dementia 

receptor activator 
of nuclear factor 
kappa-B (RANK) 
ligand inhibitor 
(denosumab) 

 60 mg subQ every 6 months Osteonecrosis of the 
jaw, severe infections, 
dermatologic reactions, 
suppression of bone 
turnover 

Medication Guide 

4 Benefit Assessment 
The pivotal phase 3 studies (study BA058-05-003 and BA058-05-005 [extension study]) supporting this 
application consisted of randomized double-blind, placebo controlled, multicenter trials which assessed 
the efficacy and safety  of abaloparatide in the prevention of fracture in otherwise healthy ambulatory 
postmenopausal women in the 50th through 80th decade with severe osteoporosis.  Abaloparatide and 
placebo were blinded; teriparatide and alendronate were open label as they were delivered in 
commercial form.  The primary endpoint was the percentage of patients with 1 or more incidents of new 
vertebral fractures according to Genant’s method from the baseline spine X-rays until post-baseline 
spine X-rays.  The key secondary endpoint was the time to the first nonvertebral fracture through 19 
months.  

The phase 3 efficacy study randomized 2,463 postmenopausal women to placebo (n=821), 
abaloparatide 80 mcg daily (n=824), or teriparatide (n=818) 20 mcg daily over an 18 month treatment 
period.   Abaloparatide reduced new incident vertebral fractures by 86% compared to placebo  
(fracture rate: 0.58% v. 4.22%, p<0.0001). Additionally, the risk of nonvertebral, major osteoporotic and 
clinical fractures was reduced compared to placebo (fracture rate: 4.0%, 2.2%, 2.9%; p=0.0489, 
p=0.0165, p=0.004, respectively).  After month 18, abaloparatide and placebo recipients entered an 
extension study (005) in which they were switched to alendronate (an anti-resorptive drug) and re-
assessed at month 25; significant differences between the two initial groups in fracture incidence 
persisted. 

The clinical reviewer3 concluded that the phase 3 studies unequivocally established the efficacy of 
abaloparatide in reducing postmenopausal osteoporosis related fractures.  

5 Risk Assessment & Safe-Use Conditions 
The safety population included 1349 subjects exposed to at least one dose of abaloparatide in 
completed clinical trials per agreement with the Agency.f   The clinical reviewer stated that the phase 3 
study 003 contained the bulk of the safety data for abaloparatide and was the basis of safety labeling in 
the Prescribing Information.  Therefore, this review will focus on safety information from study 003 only.   

                                                           
f In the Type A Guidance meeting held March 21, 2012, it was determined that it was not feasible to continue 
placebo treatment beyond 18 months because of ethical, logistical, and non-US regulatory considerations. 
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For the purpose of this review, an adverse event (AE) was defined as any symptom or 
unfavorable/unintended sign (including a clinically relevant abnormal lab value), including worsening of 
a preexisting condition, regardless of potential relationship to abaloparatide.   No new safety signals 
were observed in either clinical or nonclinical data for abaloparatide in comparison with other approved 
parathyroid approved agents.  The most commonly occurring adverse reactions associated with 
abaloparatide include dizziness (10%), nausea (8%) and palpitations (5%). 

5.1  SERIOUS ADVERSE EVENTS (SAES) 

5.1.1 Osteosarcoma 
Abaloparatide use is associated with the potential development of osteosarcoma based on animal data.  
Abaloparatide is similar to the PTH analog Forteo (teriparatide) which has been associated with an 
increased risk of osteosarcoma in male and female rats.  Surveillance studies have been ongoing with 
teriparatide since 2002 and have not shown an increase risk of osteosarcoma in humans, however as the 
tumor is rare,  the medical officer feels it is unclear as  to whether any studies could be powered enough 
to rule out the small increase in risk.  No osteosarcoma cases have been reported to date in 
abaloparatide studies.  To minimize the risk of osteosarcoma, the cumulative lifetime duration of use of 
abaloparatide, teriparatide or other parathyroid agonists is limited to two years. 

5.1.2 Deaths   

Eleven deaths occurred during the phase 3 Study 003.  Five patients died in the placebo group (0.6%); 3 
patients in the abaloparatide group (0.4%) and 3 in the teriparatide group (0.4%).  Abaloparatide deaths 
are detailed below. 

One patient in the abaloparatide group died due to sepsis/craniocerebral injury attributed to 
bronchopneumonia.  The patient, an 83 year old female with recent history of antibiotic use for 
bacteriuria, was hospitalized on day 317 for “traumatic brain injury” during hospitalization, the patient 
developed severe bronchopneumonia complicated by sepsis and died on day 347.  The clinical reviewer 
agrees with the Sponsor that the death was unrelated to the study drug. 

One patient died due to myocardial ischemia.  The patient, an 82 year old female with a history of 
hypertension and cardiovascular accident, was found collapsed at home and was pronounced dead at 
arrival to the hospital.  The clinical reviewer agrees with the Sponsor that the death was unrelated to the 
study drug. 

One patient died due to bronchiectasis.  The patient, an 81 year old female with a history of pneumonia, 
bronchiectasis and hypertension, died due to bronchiectasis.  No other information is available.  The 
clinical reviewer agrees with the Sponsor that the death was unrelated to the study drug. 
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6 Expected Postmarket Use 
The likely prescribers for abaloparatide will be primary care physicians and other targeted specialists 
including rheumatologists and endocrinologists.  Abaloparatide will be primarily prescribed in outpatient 
and long-term care settings.  A Medication Guide will be included in the final labeling.   

7 Evaluating the Need for a REMS 
The pivotal trials showed that abaloparatide achieved the primary efficacy endpoint in reducing 
postmenopausal related fractures.   The safety profile of abaloparatide is similar to other parathyroid 
analogues used for the treatment of postmenopausal women with osteoporosis at high risk of fractures 
including teriparatide.   In this review the risk of osteosarcoma is the most clinically significant risk 
evaluated to determine if a REMS is necessary to ensure the benefits of abaloparatide out weight its 
risks.     

Teriparatide, the other approved parathyroid analog, has a box warning and a REMS to mitigate the risk 
of osteosarcoma. The DRISK review of the Forteo (teriparatide)  REMS determined that the REMS has 
met its goal and has been effective in communicating the potential risk of osteosarcoma, the maximum 
lifetime duration of treatment with Forteo and proper patient selection and the level of knowledge has 
remained stable over time despite communication being limited to only Medication Guide distribution 
after October 2011.4  An additional agent, Natpara (parathyroid hormone), has a REMS to mitigitate the 
risk of osteosarcoma.  Natpara is approved to control hypocalcemia in patients with 
hypoparathyroidism.  The prescribing and patient population of abaloparatide and Natpara differ as 
does the duration of use.   

The prescribing population for abaloparatide is likely to be the same as that for teriparatide and 
prescribers are familiar with the risks of osteosarcoma as determined by the Forteo REMS assessments.  
The risk of osteosarcoma associated with abaloparatide will be addressed through a boxed warning.  
Additionally, abaloparatide will have a Medication Guide to communicate the risk to patients.  
Therefore, based on the available data on the risks of abaloparatide as well as the results of the Forteo  
REMS assessments that reached the same prescribing population on a product in the same class, a REMS 
is not necessary to ensure its benefits outweigh the risk of osteosarcoma.  

8 Risk Management Activities Proposed by the Applicant 

8.1 REVIEW OF APPLICANT’S PROPOSED REMS 
The Applicant submitted a REMS  that included a CP as part of the NDA.  The goal of the proposed REMS 
is: 

• To mitigate the potential risk of osteosarcoma associated with Tymlos by informing healthcare 
providers about the potential risk of osteosarcoma in patients treated with Tymlos. 
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This goal is similar to the goals for the Forteo REMS.  Forteo, a parathyroid analog, was approved for the 
treatment of postmenopausal women with osteoporosis at high risk of fracture, to increase bone mass 
in men with primary or hypogonadal osteoporosis at high risk of fracture in 2002 with a RiskMAP that 
was converted to a REMS that included a MG and CP  in 2009.  The REMS was to mitigate the risks of 
osteosarcoma associated with teriparatide use.  As abaloparatide is also associated with the risk of 
osteosarcoma, the Applicant voluntarily submitted a REMS with the NDA.  The teriparatide REMS 
currently has met its goal and has been effective in communicating the potential risk of osteosarcoma, 
the maximum lifetime duration of treatment with Forteo and proper patient selection and the level of 
knowledge has remained stable over time despite communication being limited to only Medication 
Guide distribution after October 2011. 4  If approved, abaloparatide would join teriparatide as an agent 
with a known risk for osteosarcoma and would offer another treatment option for postmenopausal 
women with osteoporosis.  

8.2 OTHER PROPOSED RISK MANAGEMENT ACTIVITIES 
The applicant proposed the following risk management activities:   

• Enhanced Pharmacovigilance 

• Medication Guide (as part of labeling, not an element of the REMS) 

We note that these other activities proposed by the applicant are outside of the scope of the REMS 
program and defer to Divisions of Pharmacovigilance and Patient Labeling for review and input. 

9 Conclusion & Recommendations 
Based on the available data, this reviewer has determined, and DRISK management concurs, that a 
REMS is not necessary for abaloparatide to ensure the benefits outweigh the risks of osteosarcoma.  
Abaloparatide was effective in reducing postmenopausal related fractures.  Additionally, the side effect 
profile is similar to other parathyroid analogs for the risk of osteosarcoma.  In general, prescribers who 
treat osteoporosis are familiar with risks associated with parathyroid analogs including osteosarcoma 
and these patients and prescribers are knowledgeable about the risk of osteosarcoma for teriparatide.  
Subsequently, based on available data, the risks of abaloparatide can be safely communicated via 
labeling including the use of a Medication Guide and boxed warning. 

Should DBRUP have any concerns or questions, or feel that a REMS is warranted for this product, or if 
new safety information becomes available, please send a consult to DRISK. 
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10 Appendices 
10.1 MATERIALS REVIEWED 
The following is a list of materials informing this review: 

1. Radius Health Inc. Risk Evaluation and Mitigation Strategy for Abaloparatide, dated September 
21, 2016. 

2. Radius Health Inc. Proposed Prescribing Information for Abaloparatide, dated September 21, 
2016. 

3. Radius Health Inc. Clinical Overview for Abaloparatide, dated September 21, 2016. 

4. Radius Health Inc. Summary of Clinical Safety for Abaloparatide, dated September 21, 2016. 

5.  Voss, S. DBRUP. Clinical Review for Abaloparatide [NDA 208743], dated December 8, 2016.  

6. Slatko, G. Review of 84 Month REMS Assessment Report for Teriparatide [NDA 021318], dated 
December 6, 2016. 

10.2 REFERENCES 
1. Office of the Surgeon General (US). Bone Health and Osteoporosis: A Report of the Surgeon 

General. Rockville (MD): Office of the Surgeon General (US); 2004. Available from: 
http://www.ncbi.nlm.nih.gov/books/NBK45513/. Accessed September 2016. 

2. Wright NC, Looker A, Saag K, Curtis JR, et al.  The recent prevalence of osteoporosis and low 
bone mass based on bone mineral density at the femoral neck or lumbar spine in the United 
States. Forthcoming 2014. 

3. Voss, S. DBRUP. Clinical Review for Abaloparatide [NDA 208743], dated December 8, 2016. 

4. Slatko, G. Review of 84 Month REMS Assessment Report for Teriparatide [NDA 021318], dated 
December 6, 2016. 

                                                           
1 Office of the Surgeon General (US). Bone Health and Osteoporosis: A Report of the Surgeon General. Rockville 
(MD): Office of the Surgeon General (US); 2004. Available from: http://www.ncbi.nlm.nih.gov/books/NBK45513/. 
Accessed September 2016. 

2 Wright NC, Looker A, Saag K, Curtis JR, et al.  The recent prevalence of osteoporosis and low bone mass based on 
bone mineral density at the femoral neck or lumbar spine in the United States. Forthcoming 2014. 

3 Voss, S. DBRUP. Clinical Review for Abaloparatide [NDA 208743], dated December 8, 2016. 

4 Slatko, G. Review of 84 Month REMS Assessment Report for Teriparatide [NDA 021318], dated December 6, 2016. 
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