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Introduction
The Pathways to Prevention (P2P) program of the National Institutes of Health (NIH) Office of Disease
Prevention (ODP) promotes the use of evidence-based practices to address complex public health issues
by identifying research gaps and needs in specific topic areas. The goals of the P2P workshops are to
synthesize and interpret the current evidence, identify research gaps, shape a research agenda, and
develop an action plan. On October 30–31, 2018, the NIH convened the P2P Workshop: Appropriate Use
of Drug Therapies for Osteoporotic Fracture Prevention. This workshop was cosponsored by the
National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), the National Institute on
Aging (NIA), and the ODP.
This P2P workshop assessed the available scientific evidence through a systematic evidence review,
invited numerous speakers to present their research, and provided opportunities for public discussion
and comment to better understand the appropriate use of drug therapy for osteoporosis fracture
prevention. An independent panel made recommendations for moving the field forward. In April 2019,
the systematic evidence review,1 P2P workshop panel report,2 and an invited commentary3 were
published in the Annals of Internal Medicine and posted on the ODP website.
As the final step in the P2P program process, the ODP convened a meeting on July 22, 2019, with
representatives from federal government agencies (the Federal Partners) to identify strategies to
address the recommendations in the P2P workshop panel report. This document summarizes the
discussions and next steps identified at the Federal Partners Meeting.
Background
More than 10 million people in the United States have osteoporosis,4 a skeletal disorder that causes
bones to become weak and fragile as a result of low bone mass. The condition makes people more
susceptible to fractures, which can impair their ability to live independently and even threaten their
lives.5 The social and economic burden of osteoporotic fractures is substantial.6 Reducing osteoporosis
prevalence and hip fracture incidence are among the major objectives of Healthy People 2020,7 the U.S.
Department of Health and Human Services’ (HHS) national health promotion and disease prevention
initiative.
Lifestyle changes—including getting adequate nutrition and regular exercise, quitting tobacco use,
limiting alcohol use, and preventing falls—can help reduce a person’s risk of osteoporotic fractures.8
However, medications may be prescribed to prevent fractures if a person has very low bone mineral
density or has experienced a prior fragility fracture.
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The U.S. Food and Drug Administration (FDA) has approved several types of drugs to treat osteoporosis
and prevent osteoporotic fractures. These drugs are unequivocally effective for high-risk patients.
Clinical guidelines by various medical organizations recommend bisphosphonates (BPs) as a first line of
treatment for most people who have osteoporosis.9,10 BPs are effective for short-term use (up to 3–5
years) by people who are at high risk of fracture. However, the benefits and risks of longer-term
treatment are less clear. Reports of rare but serious adverse events such as atypical femoral fractures
and osteonecrosis (death of bone cells) of the jaw have raised questions about the safety of
osteoporosis drug use, especially in people who use the drugs for more than 3–5 years or who had a low
risk of fracture when they began treatment.
There are gaps in scientific knowledge about appropriate long-term use of many osteoporosis drugs, and
uncertainties about the optimal duration of treatment and which people will benefit or may be harmed
if they take the drugs long-term. These unanswered questions and public concern about the drugs’ rare
but serious adverse events have coincided with a significant decrease in use of osteoporosis drugs and a
leveling off in what had been a promising decline in the incidence of osteoporotic fractures.11,12 These
changes have raised concerns within medical and scientific communities that many people who might
need the drugs are not being prescribed or taking them. In addition, evidence is limited regarding the
initiation and length of “drug holidays” (a medical practice in which a patient stops taking medications
and then resumes treatment again after a specified period if the patient or their doctor believes it could
be in their best interests), whether stopping treatment reduces the risk of serious adverse events while
maintaining fracture prevention benefit, and which individuals should change treatments instead of
simply taking a drug holiday from their current medication.
Innovative research strategies are needed to address these knowledge gaps and to help better inform
individuals and physicians in their decision making about osteoporosis treatment.
P2P Workshop Key Questions
As its title indicates, the workshop assessed the available scientific evidence to better understand the
appropriate use of drugs for osteoporotic fracture prevention. Specifically, the workshop sought to
address the following four questions:
1. What are the benefits and risks (including major adverse events) of osteoporotic drugs with
short-term use (from first use up to 3–5 years of treatment) and what factors influence
outcomes?
2. What are the benefits and risks of osteoporotic drugs over the longer term (for treatment
periods longer than 3–5 years) and what factors influence outcomes?
3. Do drug holidays improve outcomes and what factors influence outcomes?
4. What patient and clinician factors impact the use of and adherence to osteoporotic drugs?
Systematic Evidence Review
A systematic evidence review of the scientific literature,13 focusing on key questions 2 and 3, was
conducted by the Minnesota Evidence-based Practice Center through a contract with the Agency for
Healthcare Research and Quality (AHRQ) to facilitate the workshop discussion and was published in the
Annals of Internal Medicine.1 The purpose of the systematic evidence review was to provide an
evidence-based synthesis of the research base and suggest areas where future research is needed to
advance the scientific field and the clinical practice of osteoporotic fracture prevention. Key findings
from the review are included in Appendix A.
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P2P Workshop Panel Report
A unique feature of every P2P workshop is the involvement of a multidisciplinary, independent panel
comprised of non-federal representatives who have certified that they hold no scientific or personal
conflicts with the subject matter of the P2P workshop for which they have volunteered their service.
Workshop panel members are vetted for potential conflicts of interest. Panel members are charged with
writing the P2P workshop panel report that (1) summarizes the key findings and research needs outlined
in the systematic evidence review and discussion at the workshop, and (2) provides a set of
recommendations to move the field forward. As noted above, the Workshop Panel Report for the P2P
Workshop: Appropriate Use of Drug Therapies for Osteoporotic Fracture Prevention2 was published in
the Annals of Internal Medicine; a summary of the recommendations is provided in Appendix B.
Federal Partners Meeting and Discussion
This meeting was convened on July 22, 2019, with representatives from federal government agencies
(the Federal Partners), to review and discuss the findings and recommendations outlined in the P2P
workshop panel report (see Appendix C for the list of attendees and Appendix D for a list of Federal
Partner initiatives and resources). Meeting objectives were to identify next steps for implementing the
recommendations from the P2P workshop, prioritize action items, and set the stage for future
collaborations.
The discussions and action items identified at the P2P Federal Partners Meeting on Appropriate Use of
Drug Therapies for Osteoporotic Fracture Prevention are summarized below.
1. Discussion of P2P Workshop Panel Report Recommendation 1: In assessing both existing and
potential treatments and optimizing duration, researchers should make use of innovative designs and
approaches (e.g., modeling studies; clinical trials; observational studies in additional populations).
1a. Background: Randomized controlled trials (RCTs) are often designed to exclude participants with
comorbidities.14 This creates knowledge gaps in how the medication will perform when taken by the
general patient population, many of whom have more than one health condition. The workshop panel
recommended taking advantage of innovative study designs, like modeling studies, so the long-term
effects of osteoporosis drug therapies can be discerned for more diverse patients who already take
these medications or individuals at risk for osteoporotic fractures who could benefit from treatment.
The Federal Partners discussed populations that are not being adequately addressed in research
studies on preventing osteoporotic fractures. For example, of special interest to the U.S. Department of
Veterans Affairs (VA), men are not included in most studies of osteoporosis, even though they
experience worse outcomes after a hip fracture and are less likely to be treated afterwards. Other
patient populations that will benefit from more research include patients on long-term glucocorticoids,
aromatase inhibitors, and androgen deprivation therapy (ADT). No standard of care exists for
osteoporosis management in populations with spinal cord injury (SCI) and many other patients with
mobility disorders are not included in research studies. Rural residence lowers a person’s likelihood of
being properly diagnosed and treated for osteoporosis, but local fracture liaison services (FLS) offer
signs of improvement for secondary fracture prevention in rural populations. FLS and other team-based
care can also improve care in places where primary care is overburdened. Review of the NIH portfolio in
the past 10 years identified more than two dozen projects examining osteoporosis treatment among
patients with other health conditions (e.g., cancer, anorexia nervosa, frail elderly, Parkinson’s) and a few
projects that were exploring the use of innovative methods, such as the development of prediction
tools, that will further scientific knowledge in preventing osteoporotic fractures. Participants also
discussed how guidelines on screening for osteoporosis vary by organization and which population is
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being screened. The U.S. Preventive Services Task Force (USPSTF) recommends screening for women
aged 65 years and older, as well as for postmenopausal women younger than 65 who are at increased
risk (B recommendation).15 However, the USPSTF issued an “insufficient evidence” statement regarding
osteoporosis screening for men. In contrast, the VA guideline is to do targeted screening for men at high
risk. VA-sponsored studies are finding that targeted screening reduces fractures in men; however,
routine screening with dual-energy x-ray absorptiometry (DXA) scans was not associated with a
reduction in fractures, primarily due to poor medication adherence despite the lack of financial barriers
among veterans in the VA health care system. In a high-risk group of veterans, men were much less
likely than women to receive DXA testing, calcium/vitamin D supplements, or BP treatment.16
1b. Specific Areas of Research Focus: Because standard RCTs can be very expensive, innovative methods
and designs will be needed to address many of the recommendations. The Federal Partners discussed
the use of existing databases as an efficient way to move forward. The research community could take
advantage of observational study designs incorporating causal methods, especially with subjects not
eligible for standard RCTs or who have been underrepresented in these studies and include outcome
measures that go beyond fracture numbers. Researchers should consider including different
racial/ethnic populations (taking into account countries of origin), men, adults with comorbid
conditions, and other populations such as women aged 80 years or older in their studies. There could be
utility in taking a life-course approach that builds bone density among women before menopause that
might reduce the number of women who need treatment for osteoporosis and decrease the amount of
time women who require drug therapy are treated with these agents. Other special populations that
could benefit from attention from the research community include individuals with mobility disorders,
such as those resulting from SCI, stroke, or Parkinson’s disease, and patients on medications that
increase their risk for fractures, such as long-term use of glucocorticoids, aromatase inhibitors, or ADT.
The Centers for Medicare and Medicaid Services (CMS) is required to address the needs of the
beneficiary population the Agency serves, therefore studies that provide evidence on the understudied
beneficiary population is critical for CMS-authorized program and policy decisions.
Other research gaps include studies that compare comprehensive osteoporosis treatment (e.g.,
drug therapy combined with nutrition and exercise interventions) with monotherapy osteoporosis drug
treatment. There have been few comparative effectiveness research (CER) studies on the different
osteoporosis drug therapies. A network meta-analysis to compare different osteoporosis drug therapies
might be valuable, but these studies would need to limit comparisons to the same class of osteoporosis
drugs due to the significant cost differences between the classes of drugs. To address the issue of cost
differences, CER studies, in combination with cost-effectiveness analyses, may be particularly
informative.
More studies that include outcome measures that go beyond fractures—such as hospitalization,
pain, death, cost, functional status, nursing home placement, and other measurements of quality of life
changes—are also needed. These outcomes are important for patients and physicians to use in their
decision making for initiating, pausing, or discontinuing treatment to prevent osteoporotic fractures.
The panel recommendation includes a call for pragmatic trials. The Federal Partners expressed
the view that large-scale pragmatic trials to assess long-term osteoporosis treatment and discern
optimal durations of drug therapies are helpful for clinical decision making. The Federal Partners also
discussed the value of pilot studies, modeling studies, and smaller implementation science studies to
inform later pragmatic trials. Of note, pragmatic trials are not always less expensive than standard RCTs
to conduct. Making use of electronic medical/health records (EHRs) by designing EHR-embedded trials,
such as those supported by the NIH Health Care Systems Research Collaboratory (NIH Collaboratory),17
may help reduce costs of either type of study.
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The research community should know that CMS can provide payment for routine services and
care that is reasonable and necessary when delivered to Medicare beneficiaries as part of their
participation in a clinical trial as detailed in the CMS Medicare Clinical Trial Policies.18
Because modeling requires a very specialized expertise that most medical researchers do not
have or have limited exposure to, efforts to promote collaboration with and provide access to such
expertise for the osteoporosis research community should be explored.
1c. Opportunities for Collaboration Among Federal Agencies, Resources, and Next Steps: The Federal
Partners identified the following opportunities and available resources:
• Opportunities to leverage existing resources with data collected on relevant primary outcomes:
o The FDA’s Sentinel Initiative:19 Sentinel is the FDA’s national electronic system, which
has transformed the way the safety of FDA-regulated medical products are monitored,
including drugs, vaccines, biologics, and medical devices. The research community could
explore whether opportunities exist to collaborate with the FDA to study the use of
osteoporosis drug therapies and the adverse events associated with them, potentially
including the more uncommon adverse events for which other data systems may not
have adequate numbers of patients.
o CMS has several resources to assist the research community in gaining access to various
sets of administrative data collected on beneficiaries (e.g., Medicare Parts A, B, and D
claims data), and also quality data on health care providers and facilities across the care
continuum that includes measures of interest to patients, such as functional status,
cognitive function, and changes in function and cognitive function.20 Osteoporosis
researchers should consider utilizing these expansive and rich data sources to address
the workshop panel recommendations with these resources, and the Federal Partners
could hold joint webinars to promote their use:
 Blue Button 2.0:21 Blue Button 2.0 from CMS is an application programming
interface (API) that contains four years of Medicare Parts A, B, and D data for 53
million Medicare beneficiaries. These data reveal a variety of information about
a beneficiary’s health, including type of Medicare coverage, drug prescriptions,
primary care treatment, and cost.
 Research Data Assistance Center (ResDAC):22 Established in 1996, ResDAC is a
CMS contractor that provides free assistance to academic, non-profit, for-profit,
and government researchers interested in CMS data.
 CMS Virtual Research Data Center (VRDC):23 Through ResDAC, CMS offers
researchers a secure way of accessing its program data through virtual access to
the CMS VRDC. The CMS VRDC is a virtual research environment that provides
timelier access to Medicare and Medicaid program data in an efficient and costeffective manner.
 CMS Data Element Library (DEL):24 The CMS DEL is the centralized resource for
CMS assessment instrument data elements (e.g., questions and responses) and
their associated health information technology (IT) standards. The standardized
patient assessment data elements are:
• Function (e.g., self-care, mobility)
• Cognitive function (e.g., express and understand ideas; mental status,
such as depression and dementia)
• Special services, treatments, and interventions (e.g., need for ventilator,
dialysis, chemotherapy, and total parenteral nutrition)
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Medical conditions and co-morbidities (e.g., diabetes, heart failure, and
pressure ulcers)
• Impairments (e.g., incontinence; impaired ability to hear, see, or
swallow)
• Other categories
 Of special note, approximately 50% of veterans are also Medicare beneficiaries,
so there are opportunities to learn about osteoporosis treatment in this
population from Medicare claims data.
Partnership opportunities may exist with the VA as it converts to the Cerner EHR system
beginning in 2020.25 Before this occurs, researchers have the opportunity to use VistA/CPRS (i.e.,
Veterans Health Information Systems and Technology Architecture/Computerized Patient
Record System), VA’s legacy EHR system, to investigate populations who are at high risk for
osteoporotic fractures, such as glucocorticoid and ADT users. The new EHR system may provide
opportunities to acquire longitudinal data on evaluation and treatment of osteoporosis.
Kaiser Permanente and other health maintenance organization (HMO) health systems have
established large databases with their members’ health care records, and these represent rich
data sources for the types of modeling and observational research studies the workshop panel
recommended pursuing.
o The Health Care Systems Research Network (HCSRN)26 is a collaboration among research
centers of large health care systems in the United States. HCSRN’s Virtual Data
Warehouse (VDW)27 facilitates multi-site research as a distributed data-sharing model
based on electronic clinical claims and administrative health care data. AHRQ can use
Interagency Agreements (IAA) through the Accelerating Change and Transformation in
Organizations and Networks III (ACTION III)28 contract mechanism to collaborate with
HCSRN on this resource. Care for people with multiple chronic conditions is an AHRQ
priority, so there could be opportunities for collaboration specifically in this area.
The National Heart, Lung, and Blood Institute (NHLBI) has funded multiple ongoing cohort
studies that may have relevant data for ancillary studies on osteoporosis prevalence and the
race/ethnicity and health profiles of women with osteoporosis (e.g., Women's Health Initiative).
o Women's Health Initiative (WHI):29 WHI is a long-term national health study that has
focused on strategies for preventing the major causes of death, disability, and frailty in
older women, specifically heart disease, cancer, and osteoporotic fractures. This multimillion dollar, 20+ year project, sponsored by the NIH through the NHLBI, originally
enrolled 161,808 women aged 50-79 between 1993 and 1998.
The National Patient-Centered Clinical Research Network (PCORnet®):30 PCORnet was
developed as a large, highly representative network for conducting clinical outcomes research,
including comparative effectiveness research and pragmatic clinical trials. PCORnet offers
standardized data across participating health systems.
ADVANCE Data Warehouse:31 OCHIN, a nonprofit health care innovation center comprised of
members that include community health centers and other safety net health care providers in
the United States, leads the ADVANCE Clinical Research Network, one of the PCORnet clinical
data research networks. Its ADVANCE Data Warehouse contains care and health outcomes data
on over 5 million safety net patients in the United States.
The National Health and Nutrition Examination Survey (NHANES):32 NHANES is a program of
studies designed to assess the health and nutritional status of adults and children in the United
States. The survey is unique in that it combines interviews and physical examinations.
•

•

•

•

•

•

•
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Opportunities exist to collaborate with NHANES to sponsor new questions or tests in future
surveys.
The Foundation for the National Institutes of Health (FNIH) Biomarkers Consortium’s Bone
Quality Project:33 The FNIH manages the Biomarkers Consortium, a public-private biomedical
research collaboration that supports studies to identify new biomarkers for clinical practice. The
Bone Quality Project was a study funded by this consortium that created a dataset of more than
170,000 patients from 50 RCTs to discover biomarkers of bone strength and to use as surrogate
markers for fracture outcome. However, it remains to be seen whether access can be expanded
to other researchers in the future.
The NIH Collaboratory17 is an NIH Common Fund program to engage health care delivery
organizations (e.g., clinics, hospitals) as research partners in the conduct of pragmatic clinical
trials. The NIH Collaboratory has developed best practices for conducting pragmatic clinical
trials34 that would be a valuable resource when addressing the workshop panel’s
recommendation related to embedded pragmatic trials.
For research modeling expertise, the Federal Partners discussed the benefits of using existing
expertise outside the field of osteoporosis that is available among NIH staff and the extramural
community. For example, the Cancer Intervention and Surveillance Modeling Network
(CISNET)35 consortium might serve as a template for the infrastructure that may spur the types
of modeling studies on osteoporosis drug therapies the workshop panel recommended. CISNET
is a consortium of National Cancer Institute (NCI)-sponsored investigators who use statistical
modeling to improve the research community’s understanding of cancer control interventions in
prevention, screening, and treatment and their effects on population trends in incidence and
mortality.

2. Discussion of P2P Workshop Panel Report Recommendation 2: Future clinical trials should evaluate
new agents or multicomponent interventions (e.g., oral care, FLS) that potentially lack the side effects
of current antiresorptive treatments and may have greater efficacy.
2a. Background: The workshop panel summarized the need for future clinical research so new
treatment options that have improved efficacy and side effect profiles can be developed. Related to this
recommendation, a large portion of NIH-funded basic/translational osteoporosis studies can lead to
knowledge that may inform developing new therapies with greater efficacy and fewer side effects. In
addition, NIH has funded more than two dozen clinical research projects between fiscal year (FY) 2010
and FY 2019 that are focused on developing new or multicomponent osteoporosis treatment modalities
or other management strategies related to this recommendation. Examples of the types of interventions
being developed with NIH support include dietary supplements, lifestyle interventions, mechanical
stimulation devices, new drugs, FLS, and the combination of exercise and therapeutic agents.
2b. Specific Areas of Research Focus: The Federal Partners discussed whether the perceived cost of FLS
or other patient navigator services in hospitals where patients are undergoing treatment for
osteoporotic fractures is a barrier to implementation. The Geisinger health system has shown the costeffectiveness of FLS, but more studies may be needed in other health care settings to help reduce this
barrier. One effort underway to increase the use of FLS among hospitals and other health care
institutions is the American Orthopaedic Association’s Own the Bone program.36
2c. Opportunities for Collaboration Among Federal Agencies, Resources, and Next Steps: The Federal
Partners identified the following opportunities and available resources:
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•

Datasets described above under P2P Workshop Panel Report Recommendation 1 are also
applicable to this recommendation.
The National Center for Advancing Translational Sciences (NCATS) has infrastructure that may be
useful in addressing the P2P workshop panel’s recommendations relevant to implementing
clinical trials for new drug therapies and other interventions to prevent osteoporotic fractures—
the Trial Innovation Network (TIN)37,38 is a collaborative initiative within NCATS’ Clinical and
Translational Science Awards (CTSA) Program:
o Along with the CTSA-funded academic medical centers (i.e., hubs), the NCATS TIN
includes two types of centers that are funded through 2022:
 Three Trial Innovation Centers (TICs) were funded to help investigators with
study design issues.
 One Recruitment Innovation Center (RIC) was funded to help researchers
engage and recruit diverse populations into clinical trials.
o There is the potential to leverage the more than 50 CTSA-funded hubs across the United
States to recruit patients for RCTs and pragmatic trials, and opportunities exist to gain
support for trial planning and participant recruitment for these studies through TIN.
o The NIH HEAL (Helping to End Addiction Long-termSM) Initiative’s Pain Management
Effectiveness Research Network39 consists of a set of comparative effectiveness trials
that are using the TIN resources on study design and recruitment and can serve as a
model for how to leverage this NCATS-supported infrastructure.
To increase the adoption of FLS programs, one approach is to propose its inclusion as part of the
CMS Bundled Payments for Care Improvement (BPCI) Initiative.40 Through the Center for
Medicare and Medicaid Innovation (CMMI) authorized by the Affordable Care Act, and through
state demonstration authorities, CMS tests care and payment models that link payments for the
multiple services beneficiaries receive during an episode of care. Under the initiative,
organizations enter into payment arrangements that include financial and performance
accountability for episodes of care. These models may lead to higher quality and more
coordinated care at a lower cost to Medicare.

3. Discussion of P2P Workshop Panel Report Recommendation 3: More research is needed to prevent
and characterize atypical femoral fracture (AFF) and osteonecrosis of the jaw (ONJ) as rare serious
adverse events are associated with long-term bisphosphonate or denosumab use.
3a. Background: In the past 10 years, NIAMS has funded a handful of clinical research projects focused
on AFF that address this workshop panel recommendation. Additionally, in the past 13 years, the
National Institute of Dental and Craniofacial Research (NIDCR) has funded more than three dozen ONJ
research projects on topics such as wound healing, biodistribution of osteoporosis drugs, and risk factors
for ONJ. Just over a third of these funded projects on ONJ were submitted to a series of funding
opportunity announcements (FOAs) that NIDCR published between 2006 and 2014 that solicited basic,
translational, exploratory, and developmental research projects to better understand ONJ.
Several barriers make it challenging to conduct research on AFF and ONJ. For example, for AFF,
in addition to the lack of a common definition, there are no specific International Classification of
Diseases, Tenth Revision (ICD-10) codes to capture these rare adverse events. For ONJ, care
coordination and collaboration between dentists and primary care providers is usually absent or limited.
As an example, among Medicare beneficiaries, CMS cannot require physicians to collaborate with nonMedicare paid professionals like dentists. This limits the number of patients who receive a dental prescreening before initiating osteoporosis drug therapy.
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3b. Specific Areas of Research Focus: The pathophysiology and mechanisms of AFF are understudied.
NIDCR has made investments in supporting research on ONJ, but the exact pathophysiology is not
completely known and therefore could benefit from additional studies. The research community could
advance from data and tools for modeling studies to assess risk, incidence, and prevalence of AFF and
ONJ. Most patients who experience an AFF require surgery, so the osteoporosis research community
could benefit from the establishment of a related surgical network and protocols that would allow for
AFF sample collection with relevant patient information. Research studies could confirm the utility of
extended DXA femoral scans for early detection for AFF. Furthermore, the extent to which AFFs occur in
people who have not been exposed to bisphosphonates is unclear; case-control studies in collaboration
with a large health system may be useful here.
3c. Opportunities for Collaboration Among Federal Agencies, Resources, and Next Steps: The Federal
Partners identified the following opportunities and available resources:
• An opportunity exists to add AFF to NHANES data collection for the 2021 or 2022 surveys, and it
might be possible to expand existing NHANES DXA measurements to include extended femoral
scans, but such additions would be expensive.
• The WHI study29 (described above) captured observational data that could be used to examine
research gaps related to ONJ, but WHI does not contain data on AFF.
• The NIH, VA, and Department of Defense (DOD) could consider collaborating on research to
advance the science related to the pathophysiology and mechanisms involved in developing AFF
and ONJ.
4. Discussion of P2P Workshop Panel Report Recommendation 4: More evidence and research are
needed to determine which patients are optimal candidates for drug holidays and sequential
therapies, and possible strategies for mitigating serious adverse events associated with long-term
bisphosphonate or denosumab use (i.e., AFF and ONJ).
4a. Background: “Drug holidays” and sequential/combination therapy are two treatment approaches
that attempt to maximize the beneficial effects while decreasing the chance of rare but serious adverse
events such as AFF or ONJ for patients taking osteoporosis drug therapies. Drug holidays are periods of
time when a patient temporarily discontinues taking bisphosphonates or denosumab to minimize their
chances of developing an AFF or ONJ. Sequential therapy is when a patient takes one class of
osteoporosis drug therapy when initiating treatment for a period of time before switching to a
medication belonging to a different class of osteoporosis drug therapy. Some patients combine drug
holidays with sequential therapy. In the NIH portfolio, there were approximately 10 clinical projects over
the past decade that address the P2P workshop panel’s recommendation on osteoporosis drug holidays
and sequential therapy.
4b. Specific Areas of Research Focus: The Federal Partners agreed with the workshop panel that the
bone health field would benefit from having a consensus definition of drug holiday. However, more data
on how drug holidays are being implemented in clinical practice are needed to inform the development
of a consensus definition. The Federal Partners asked whether other terms should be used that convey
more accurate information so that patient-provider communications regarding drug therapy options are
more effective. For example, the term holiday implies the absence of treatment, but bisphosphonates
are deposited in bone where they have a long half-life. This means that a patient who stops taking a
bisphosphonate will continue to receive some osteoporotic fracture prevention benefit from the
medication they already took, although this benefit will wane as the medication deposited in their bones
is depleted.
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Research studies on drug holidays will need very large sample sizes to determine whether
periods of temporary medication discontinuation can retain the fracture prevention benefit and reduce
the incidence of AFF and ONJ. The variable length of these holidays in clinical practice further adds to
the complexity of this research question. A good platform may be modeling studies utilizing data
available in EHRs to mine patient records for DXA measures, fractures, treatment duration, and the
medication drop off period. Modeling studies are only as good as the data that is available to go into the
model, so the research community would benefit from harmonizing across disease registries (e.g.,
orthopaedic or dental data sources) to ensure needed endpoints are collected with common data
elements. The Federal Partners also discussed the need to use real world evidence and conduct
observational studies and secondary data analysis that capture drug holidays; a collaboration with the
HCSRN26,27 might provide a good match for this research. Social media data mining tools could provide
information in the aggregate on important factors that inform patients’ decisions on whether to take a
drug holiday from social media posts; this could supplement the data captured in EHRs.
In addition to osteoporosis drug therapies that are associated with rare serious adverse events,
researchers should consider looking more comprehensively at other types of interventions that could
help prevent osteoporotic fractures like those related to falls prevention and adequate nutrition. In
terms of considering whether patients can benefit from a combination of lifestyle changes (e.g.,
increasing exercise) and drug therapy, research studies could help determine what the best balance is
and how this fluctuates during a drug holiday. For patients who have not yet started treatment with
osteoporosis drug therapy or are taking a drug holiday, there is also an opportunity for studies to collect
information on what else patients are doing to prevent osteoporotic fractures (e.g., falls prevention
activities).
Researchers could consider partnering with pharmacies on improving adherence and on studies
focused on the long-term use of osteoporosis drug therapies and drug holidays; for example,
pharmacies can send prescription reminders to patients to help increase medication adherence rates or
help with the transition back onto a drug therapy at the conclusion of a drug holiday.
4c. Opportunities for Collaboration Among Federal Agencies, Resources, and Next Steps: The Federal
Partners identified the following opportunities and available resources:
• CMS Part D data may be useful in identifying treatment uptake and gaps in prescriptions filled.
• Pharmacy-based patient reminders to improve medication adherence and for patients at the
conclusion of drug holidays is a research opportunity.
• There was interest among the NIH Federal Partners to hold webinars on research needs related
to panel recommendation and the resources available to the research community:
o NCATS could cover the CTSA program and public-private partnerships.
o The National Center for Complementary and Integrative Health (NCCIH) could cover the
NIH Collaboratory.
o NIH Institutes and Centers (ICs) could reach out to their trainees to encourage them to
tap into existing datasets.
5. Discussion of P2P Workshop Panel Report Recommendation 5: More research on barriers to
osteoporotic drug therapy is needed.
5a. Background: The FDA has granted approval to a range of drugs that are effective in decreasing
fracture incidence in osteoporosis patients. Available data show low uptake of these drugs by individuals
with osteoporosis for both primary and secondary fracture prevention. The Federal Partners agreed with
the panel recommendation that more research should could be devoted to investigating barriers on
osteoporosis therapies and ways to overcome these barriers.
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The P2P workshop panel report2 summarizes the identified barriers that were presented at the
workshop and that may contribute to low prescription and uptake of osteoporosis drug therapies among
people at risk for osteoporotic fractures, as well as low adherence rates. The Federal Partners discussed
the impact of perceptions of rare serious adverse events, such as AFF and ONJ, on therapy uptake for
patients who are at risk of fracture. In addition, osteoporosis is asymptomatic until a fracture occurs, so
some patients do not start pharmaceutical treatment, while others start but then stop taking
medications, because the pharmaceutical regimen does not improve how they feel. Patients with other
health conditions face similar challenges; examples include patients with a history of myocardial
infarction who discontinue statin therapy because they experience no perceived benefit. The
osteoporosis field may benefit from lessons learned and successful strategies from other fields.
For patients at risk of osteoporotic fracture, drug therapies come with other, more common side
effects that can discourage uptake or lead to medication cessation. For example, patients can
experience gastroesophageal reflux from taking oral bisphosphonate tablets or have temporary flu-like
symptoms following IV bisphosphonate infusions. However, some of these more common side effects
can usually be well controlled if brought to medical attention. Out-of-pocket costs of the drugs (and, if
applicable, hospital facility fees to administer them) can be a barrier that limits the uptake of some
osteoporosis drug therapies or constrains patients’ choices based on which medications they can afford
to take; however, cost is less of a barrier for some patient populations, like veterans who receive care
within the VA health care system.
5b. Specific Areas of Research Focus: Psychosocial and behavioral health and dissemination and
implementation (D&I) research, which seeks to understand how evidence-based practices,
interventions, and policies are effectively translated to and used in real-world settings, will be important
for addressing this panel recommendation. The Federal Partners perceive a need for more researchers
from these disciplines in the osteoporosis field, based in part on NIH portfolio analyses conducted for
the Federal Partners meeting. The portfolio analysis showed a paucity of clinical research projects in the
past 10 years that aim to understand the barriers limiting the uptake of osteoporosis drug therapies and
explore various approaches to mitigate them. More research is needed to identify where the barriers
are—with providers, patients, or both—that limit the uptake of osteoporosis drug therapy. Research on
dissemination, implementation, and communication practices could be particularly beneficial for this
P2P workshop panel recommendation and research into social and behavioral determinants of health
should be considered when addressing these barriers. The Federal Partners discussed the importance of
studies that include outcome measures other than just fractures that are important to patients, such as
quality metrics, which are also important to CMS. Studies to better understand the incidence of AFF and
how to predict and mitigate AFF risk could help to ease patients’ fear of the association of some
osteoporosis drugs with this rare but serious adverse event. As noted above, the Federal Partners felt
that before the osteoporosis research field conducts large-scale pragmatic trials, smaller studies could
provide a better understanding of the barriers to treatment adherence and prescribing practices. The
Federal Partners identified an opportunity for researchers to partner with community-based
organizations to study the benefits of chronic-disease self-management and falls prevention programs
that assist patients with osteoporosis in staying compliant with their treatment goals to prevent
fractures.
Testing models of care could improve appropriate uptake of pharmaceutical treatments. Teambased care may provide a good model, but more information is needed on the role of other health
professionals and support personnel (e.g., physical therapists, nutritionists). Studies on shared decision
making and patient attitudes could determine which factors are important for effective shared decision
making. Research into clinical decision support tools that build prompts into the EHR and help alert
clinicians to the need to discuss fracture prevention medication with appropriate patients is an
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understudied area. More user-friendly clinical decision support tools could be beneficial; an example is
the VA’s use of expert e-consults that use telehealth to help with clinical decision making among primary
care providers and their patients.
5c. Opportunities for Collaboration Among Federal Agencies, Resources, and Next Steps: The Federal
Partners identified the following opportunities and available resources:
• Several partners have interest in collaborating in D&I research, as well as in studies of
patient/provider knowledge, attitudes, beliefs, and barriers to osteoporosis therapy uptake.
o AHRQ has interest in collaborating with NIH on D&I efforts: one possibility is to develop
a series of workshops in various formats on identifying and addressing barriers that
could be shared with other professional societies.
o Existing active trans-NIH FOAs (and possible reissuances) could be used to support D&I
research. For example:
 PAR-19-274: Dissemination and Implementation Research in Health (R01 Clinical
Trial Optional)41
 PAR-19-275: Dissemination and Implementation Research in Health (R21 Clinical
Trial Optional)42
 PAR-19-276: Dissemination and Implementation Research in Health (R03 Clinical
Trial Not Allowed)43
• Effective decision support tools and models from other organizations and/or fields could be
adapted for osteoporotic fracture prevention:
o One example of a decision aid is the Prostate Cancer Screening: Should I Have a PSA
Test?44 tool from the Dartmouth Center for Shared Decision Making.45
o AHRQ developed the SHARE Approach,46 which is a five-step process for shared decision
making that includes exploring and comparing the benefits, harms, and risks of each
option through meaningful dialogue about what matters most to the patient. Training
materials and other resources for health professionals are available on the AHRQ
website.
o AHRQ also created the Clinical Decision Support (CDS) Connect Repository,47 which is a
project that demonstrates a web-based repository service to enable the CDS community
to identify evidence-based standards of care, translate and codify information into an
interoperable standard, and leverage tooling to promote a collaborative model of CDS
development.
o AHRQ has several D&I efforts underway that could inform the D&I science on
osteoporosis:
 Cardiac rehabilitation has an established evidence base demonstrating the
benefits of using this multicomponent treatment model and AHRQ is
collaborating with the American Hospital Association to increase the uptake of
cardiac rehabilitation nation-wide.
 Opioid use by older adults is a topic where the evidence base is much more
limited, so AHRQ is conducting an environmental scan through the ACTION III28
network to learn about the innovative approaches health systems are
implementing, which will inform future efforts to advance the science in this
field.
• Dissemination could be a trans-agency effort to communicate research results:
o The Administration on Aging/Administration on Community Living has a number of
public-facing resources relevant to osteoporosis, such as materials on falls prevention,
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o
o
o

and could help with public education and outreach activities through the Aging and
Disability Resource Centers (ADRC)48 it supports with the Council on Aging.
The U.S. HHS Office on Women’s Health (OWH)49 can assist with communication,
messaging, and other dissemination efforts via the OWH website and helpline.
The NIH Osteoporosis and Related Bone Diseases National Resource Center website8
could be used to promote relevant information.
Opportunities to collaborate with the Health Resources and Services Administration
(HRSA)50 and HRSA-funded Federally Qualified Health Centers should be explored.
NCATS has developed template agreements51 for Memorandum of Understanding,
Confidential Disclosure Agreements, and Collaborative Research Agreements that could
be helpful when establishing public-private partnerships with industry.
NCATS patient engagement days52 could be used as a model for obtaining the
perspectives of patients with osteoporosis or at risk for osteoporotic fractures when
developing research initiatives.

Next Steps
While the Federal Partners Meeting represents the conclusion of formal P2P program activities related
to the appropriate long-term use of drug therapies for osteoporotic fracture prevention, efforts are
underway to address the research gaps identified from this workshop. This includes the convening of
special sessions at relevant scientific meetings to disseminate findings from the workshop. On
September 22, 2019, a special session was held at the 2019 American Society for Bone and Mineral
Research (ASBMR) Annual Meeting53 titled, National Institutes of Health Pathways to Prevention
Workshop: Research Gaps for Long-Term Drug Therapies for Osteoporotic Fracture Prevention. A similar
session was held at the Gerontological Society of America (GSA) Annual Meeting in November 2019.54
The Federal Partners ended their meeting by categorizing next steps for research activities related to
appropriate use of osteoporosis drug therapy based on the prioritization and readiness for action of
each activity:
• Immediate Steps:
o Explore opportunities to encourage studies on identifying patient/provider knowledge,
attitudes, beliefs, and barriers to therapy uptake, as well as strategies to foster shared
decision making related to appropriate drug use (including drug holidays).
o Encourage research into understudied aspects of AFF and ONJ.
o Host workshops and webinars on available resources for studies of existing osteoporosis
drug therapies.
o Explore opportunities to collaborate with Federal Partners on communication and
dissemination efforts.
o Explore opportunities to encourage studies that use available large datasets described
above, including modeling studies (this can be intermediate steps depending on
availability of resources and expertise).
• Intermediate Steps:
o Explore opportunities to encourage studies on different care management strategies,
such as FLS and other team-based case-management models.
o Explore opportunities to promote research on addressing barriers to the appropriate
use of drug therapies.
• Long-Term Steps:
o Promote collaboration with researchers from other fields.
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o
o

Promote collaboration among Federal Partners on areas of mutual interest related to
communication and dissemination efforts as well as research efforts.
Explore opportunities to encourage pragmatic trials and other strategies to address the
workshop panel recommendations.

14

References
1. Fink HA, MacDonald R, Forte ML, et al. Long-Term Drug Therapy and Drug Discontinuations and
Holidays for Osteoporosis Fracture Prevention: A Systematic Review. Annals of Internal Medicine.
2019;171(1):37-50. doi:10.7326/M19-0533.
2. Siu A, Allore H, Brown D, Charles ST, Lohman M. National Institutes of Health Pathways to Prevention
Workshop: Research Gaps for Long-Term Drug Therapies for Osteoporotic Fracture Prevention. Annals
of Internal Medicine. 2019;171(1):51-57. doi:10.7326/M19-0961.
3. Crandall CJ. Can We Pave the Pathway to Fracture Prevention? Annals of Internal Medicine.
2019;171(1):62-63. doi:10.7326/M19-1112.
4. Wright NC, Looker AC, Saag KG, et al. The recent prevalence of osteoporosis and low bone mass in the
United States based on bone mineral density at the femoral neck or lumbar spine. Journal of Bone and
Mineral Research. 2014;29(11):2520-2526. doi:10.1002/jbmr.2269.
5. Sattui SE, Saag KG. Fracture mortality: associations with epidemiology and osteoporosis treatment.
Nature Reviews Endocrinology. 2014;10(10):592-602. doi:10.1038/nrendo.2014.125.
6. Burge R, Dawson-Hughes B, Solomon DH, Wong JB, King A, Tosteson A. Incidence and economic
burden of osteoporosis-related fractures in the United States, 2005-2025. Journal of Bone and Mineral
Research. 2007;22(3):465-475. doi:10.1359/jbmr.061113.
7. Healthy People 2020. Arthritis, Osteoporosis, and Chronic Back Conditions.
https://www.healthypeople.gov/2020/topics-objectives/topic/Arthritis-Osteoporosis-and-Chronic-BackConditions/objectives.
8. National Institutes of Health Osteoporosis and Related Bone Diseases National Resource Center.
Osteoporosis Overview. https://www.bones.nih.gov/health-info/bone/osteoporosis/overview.
9. Camacho PM, Petak SM, Binkley N, et al. American Association of Clinical Endocrinologists and
American College of Endocrinology clinical practice guidelines for the diagnosis and treatment of
postmenopausal osteoporosis — 2016. Endocrine Practice. 2016;22(Suppl 4):1-42.
doi:10.4158/EP161435.GL.
10. Qaseem A, Forciea MA, McLean RM, Denberg TD; Clinical Guidelines Committee of the American
College of Physicians. Treatment of Low Bone Density or Osteoporosis to Prevent Fractures in Men and
Women: A Clinical Practice Guideline Update From the American College of Physicians. Annals of
Internal Medicine. 2017;166(11):818-839. doi:10.7326/M15-1361.
11. Wysowski DK, Greene P. Trends in osteoporosis treatment with oral and intravenous
bisphosphonates in the United States, 2002-2012. Bone. 2013;57(2):423-428.
doi:10.1016/j.bone.2013.09.008.
12. Lewiecki EM, Wright NC, Curtis JR, et al. Hip fracture trends in the United States, 2002 to 2015.
Osteoporosis International. 2018;29(3):717-722. doi:10.1007/s00198-017-4345-0.

15

13. Fink HA, MacDonald R, Forte ML, et al. Long-Term Drug Therapy and Drug Holidays for Osteoporosis
Fracture Prevention: A Systematic Review. Comparative Effectiveness Review No. 218. (Prepared by the
Minnesota Evidence-based Practice Center under Contract No. 290-2015-00008-I.) AHRQ Publication No.
19-EHC016-EF. Rockville, MD: Agency for Healthcare Research and Quality; 2019.
doi:10.23970/AHRQEPCCER218.
14. U.S. Food and Drug Administration. Enhancing the Diversity of Clinical Trial Populations — Eligibility
Criteria, Enrollment Practices, and Trial Designs Guidance for Industry. https://www.fda.gov/regulatoryinformation/search-fda-guidance-documents/enhancing-diversity-clinical-trial-populations-eligibilitycriteria-enrollment-practices-and-trial.
15. U.S. Preventive Services Task Force. Osteoporosis to Prevent Fractures: Screening.
https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/osteoporosisscreening1.
16. Narla RR, Hirano LA, Lo SHY, Anawalt BD, Phelan EA, Matsumoto AM. Suboptimal osteoporosis
evaluation and treatment in older men with and without additional high-risk factors for fractures.
Journal of Investigative Medicine. 2019;67(4):743-749. doi:10.1136/jim-2018-000907.
17. National Institutes of Health (NIH). HCS Research Collaboratory.
https://commonfund.nih.gov/hcscollaboratory.
18. Centers for Medicare and Medicaid Services (CMS). Medicare Clinical Trial Policies.
https://www.cms.gov/Medicare/Coverage/ClinicalTrialPolicies/index.html.
19. U.S. Food and Drug Administration (FDA). FDA's Sentinel Initiative. https://www.fda.gov/safety/fdassentinel-initiative.
20. CMS. IMPACT Act of 2014 Data Standardization & Cross Setting Measures.
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/Post-Acute-CareQuality-Initiatives/IMPACT-Act-of-2014/IMPACT-Act-of-2014-Data-Standardization-and-Cross-SettingMeasures.html.
21. CMS. Blue Button 2.0. https://bluebutton.cms.gov.
22. Research Data Assistance Center (ResDAC). Find, Request and Use CMS Data.
https://www.resdac.org.
23. ResDAC. CMS Virtual Research Data Center (VRDC). https://www.resdac.org/cms-virtual-researchdata-center-vrdc.
24. CMS. CMS Data Element Library (DEL). https://del.cms.gov/DELWeb/pubHome.
25. U.S. Department of Veterans Affairs. EHR Modernization Frequently Asked Questions.
https://www.ehrm.va.gov/resources/faqs.
26. Health Care Systems Research Network (HCSRN). Health Care Systems Research Network.
http://www.hcsrn.org/en/.

16

27. HCSRN. Data Resources. http://www.hcsrn.org/en/About/Data/.
28. Agency for Healthcare Research and Quality (AHRQ). Accelerating Change and Transformation in
Organizations and Networks III.
https://www.ahrq.gov/research/findings/factsheets/translating/action3/index.html.
29. Women's Health Initiative (WHI) Clinical Coordinating Center. WHI.
https://www.whi.org/SitePages/WHI%20Home.aspx.
30. People-Centered Research Foundation. The National Patient-Centered Clinical Research Network.
https://pcornet.org.
31. ADVANCE Collaborative. ADVANCE Data. http://advancecollaborative.org/advancedata.
32. Centers for Disease Control and Prevention (CDC). National Health and Nutrition Examination
Survey. https://www.cdc.gov/nchs/nhanes/index.htm.
33. Foundation for the National Institutes of Health (FNIH). Biomarkers Consortium – Bone Quality
Project. https://fnih.org/what-we-do/biomarkers-consortium/programs/bone-quality-project.
34. NIH Health Care Systems Research Collaboratory (NIH Collaboratory). NIH Collaboratory Living
Textbook of Pragmatic Clinical Trials. https://rethinkingclinicaltrials.org.
35. National Cancer Institute. Cancer Intervention and Surveillance Modeling Network (CISNET).
https://cisnet.cancer.gov.
36. American Orthopaedic Association. Own the Bone. https://www.ownthebone.org/OTB.
37. National Center for Advancing Translational Sciences (NCATS). Trial Innovation Network.
https://ncats.nih.gov/ctsa/projects/network.
38. NCATS. Trial Innovation Network. https://trialinnovationnetwork.org.
39. NIH HEAL (Helping to End Addiction Long-termSM) Initiative. Pain Management Effectiveness
Research Network. https://www.nih.gov/research-training/medical-research-initiatives/healinitiative/pain-management-effectiveness-research-network.
40. CMS. Bundled Payments for Care Improvement (BPCI) Initiative: General Information.
https://innovation.cms.gov/initiatives/Bundled-Payments.
41. NIH. PAR-19-274: Dissemination and Implementation Research in Health (R01 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/pa-files/PAR-19-274.html.
42. NIH. PAR-19-275: Dissemination and Implementation Research in Health (R21 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/pa-files/par-19-275.html.
43. NIH. PAR-19-276: Dissemination and Implementation Research in Health (R03 Clinical Trial Not
Allowed). https://grants.nih.gov/grants/guide/pa-files/par-19-276.html.

17

44. Healthwise, Inc. Prostate Cancer Screening: Should I Have a PSA Test?.
https://www.healthwise.net/dh/Content/StdDocument.aspx?DOCHWID=aa38144#zx3721.
45. Dartmouth-Hitchcock Health. Center for Shared Decision Making. https://med.dartmouthhitchcock.org/csdm_toolkits.html.
46. AHRQ. The SHARE Approach. https://www.ahrq.gov/professionals/education/curriculumtools/shareddecisionmaking/index.html.
47. AHRQ. Clinical Decision Support (CDS) Connect. https://cds.ahrq.gov/cdsconnect.
48. Administration for Community Living. Aging and Disability Resource Centers.
https://acl.gov/programs/aging-and-disability-networks/aging-and-disability-resource-centers.
49. Office on Women’s Health (OWH). OWH. https://www.womenshealth.gov.
50. Health Resources and Services Administration (HRSA). HRSA. https://www.hrsa.gov.
51. NCATS. Template Agreements. https://ncats.nih.gov/ntu/assets/agreements.
52. NCATS. NCATS Day 2018. https://ncats.nih.gov/ncats-day.
53. American Society for Bone and Mineral Research (ASBMR). ASBMR 2019 Annual Meeting.
https://www.asbmr.org/official-program.
54. Gerontological Society of America (GSA). GSA 2019 Annual Scientific Meeting.
https://www.geron.org/meetings-events/gsa-2019-annual-scientific-meeting.

18

Appendix A: Systematic Evidence Review Key Findings
A systematic evidence review of the scientific literature,13 guided by the key questions, was conducted
by the Minnesota Evidence-based Practice Center through a contract with AHRQ to facilitate the
workshop discussion and was published in the Annals of Internal Medicine.1 The purpose of the
systematic evidence review was to provide an evidence-based synthesis of the research base and
suggest areas where future research is needed to advance the clinical practice of osteoporotic fracture
prevention.
• Evidence on the effects of long-term osteoporosis drug treatment and drug continuation versus
discontinuation is mostly limited to white, healthy, postmenopausal women.
• Long-term alendronate reduces radiographic vertebral and nonvertebral fractures in women
with osteoporosis; long-term zoledronate reduces vertebral and nonvertebral fractures in
women with osteopenia or osteoporosis.
• Long-term bisphosphonates may increase atypical femoral fractures (AFFs) and osteonecrosis of
the jaw (ONJ), although both are rare.
• In women with osteoporosis, long-term raloxifene reduces vertebral fractures, but not hip or
nonvertebral fractures, and increases venous thromboembolism.
• Long-term oral hormone therapies reduce hip and clinical fractures but increase multiple serious
harms.
• Evidence is insufficient about the effects of long-term denosumab, risedronate, ibandronate,
teriparatide, and abaloparatide on fractures and harms.
• Continuing bisphosphonates after 3–5 years versus discontinuation reduces some measures of
vertebral fractures, but not nonvertebral fractures.
The systematic evidence review13 identified the following recommendations for future research that, if
addressed, would further the scientific knowledge on the benefits and risks of longer-term osteoporosis
treatment to prevent fractures:
• Future long-term osteoporosis treatment trials that compare drug holidays to continued
treatment should be devised with the required statistical power to examine risks of fracture
endpoints like hip fractures, which have the greatest negative impact on morbidity and
mortality.
• Research studies need more diverse study samples that include men, racial, and ethnic minority
women, patients with comorbidities, and adults aged 80 years and older so results are more
generalizable.
• Sequential osteoporosis drug treatment trials are needed that compare continuous long-term
antiresorptive therapy to both anabolic-then-antiresorptive therapy and denosumab-thenbisphosphonate therapy.
• Trials are needed that look at various drug holiday iterations in terms of duration, whether
medications are restarted, and multiple treatment/drug holiday cycles; observational studies
can further provide information on the benefits and harms of various durations of drug holidays
and which patients benefit from these breaks and those who should forego holidays and
continue drug therapy.
• Information on harms should be systematically collected, analyzed, and reported in future
research studies on the long-term use of drug therapies for osteoporotic fracture prevention.
• Rare harms like AFF and ONJ will remain difficult to study in clinical trials due to inadequate
statistical power, so examining these harms in observational studies is needed.
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•
•
•

To minimize confounding by indication and selection bias, observational studies should apply
consensus case definitions, standard non-case and exposure controls, cohort designs to
determine incidence rates, and appropriate statistical adjustments.
Future research studies should examine potential effect modifiers of the benefits and harms of
long-term therapy and outcomes associated with drug holidays, such as age, bone mineral
density (BMD), and bone turnover markers (BTMs).
Future osteoporosis drug therapy trials should determine how suitable BMD and BTMs are in
serving as surrogate measures for new fractures.
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Appendix B: Workshop Panel Report Recommendations
The Workshop Panel Report for the P2P Workshop: Appropriate Use of Drug Therapies for Osteoporotic
Fracture Prevention2 recommendations are:
1. In assessing both existing and potential treatments and optimizing duration, researchers should
make use of innovative designs and approaches, including:
a. Modeling studies: Include biological and nonbiological determinants of fractures and
how much of the biological pathway a treatment mitigates.
b. Clinical trials: Apply comparative effectiveness designs, embedded pragmatic trials,
preference designs, sequential intervention designs, adaptive trial methodology, and
platform trials; include fracture sequelae outcomes (functional status, mobility,
hospitalizations, and nursing home placement).
c. Observational studies: Apply causal methods; include fracture sequelae; include diverse
populations (e.g., men, racial/ethnic groups, people with multiple chronic conditions,
people in various residential settings, people with high fracture risk who do not have
osteoporosis); estimate drug interactions.
2. Future clinical trials should evaluate new agents or multicomponent interventions (e.g., oral
care, FLS) that potentially lack the side effects of current antiresorptive treatments and may
have greater efficacy.
3. More research is needed to prevent and characterize atypical femoral fractures (AFF) and
osteonecrosis of the jaw (ONJ) as rare serious adverse events are associated with long-term
bisphosphonate or denosumab use.
a. Studies should use standard case definitions for these complications.
b. Studies should assess incidence by race/ethnicity, risk factors, comorbidities, concurrent
medication usage, pathogenesis, algorithms to predict risk, and interventions to reduce
incidence.
4. More evidence and research are needed to determine which patients are optimal candidates for
drug holidays and sequential therapies, and possible strategies for mitigating serious adverse
events associated with long-term bisphosphonate or denosumab use (i.e., AFF and ONJ).
a. Studies are needed that are drug- and patient-specific, and that establish optimal timing
and duration of and follow-up for drug holidays.
b. Concurrent study of the efficacy of lower-dose bisphosphonate therapy, as a means of
delaying or preventing the need for drug holidays, is needed.
c. Designs listed in 1a and 1b and analyses of existing data would provide a more realworld picture of drug therapy discontinuation.
d. A consensus definition of “drug holiday” would facilitate data collection and
interpretation.
e. The use of other pharmacologic therapies to supplement bisphosphonate treatment or
replace it during drug holidays requires evaluation.
f. Studies to establish the appropriate timeframe, order, medication type, and optimal
patient characteristics for sequential therapy are needed.
5. More research on barriers to osteoporotic drug therapy is needed.
a. More empirical studies, and particularly randomized, controlled trials, are needed to
provide evidence on the efficacy of different management approaches, such as hospitalbased FLS and other case management models.

21

b. Studies assessing who initiates treatment, who does not, and why will increase
understanding of the numerous factors that influence decisions about osteoporotic drug
therapy use.
c. Studies that examine patient and provider attitudes and that identify ways of increasing
long-term use of osteoporotic drug therapies are needed.
d. Research that establishes the best context for shared decision making among patients,
providers, family members, and other informal caregivers would help to mitigate many
patient- and provider-related barriers.
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Jonelle Drugan, Ph.D., M.P.H.
Science Policy Analyst
Scientific Planning, Policy, and Analysis Branch
National Institute of Arthritis and Musculoskeletal and Skin Diseases
jonelle.drugan@nih.gov
Erin Ellis, Ph.D., M.S.
Health Science Policy Analyst
Office of Disease Prevention
erin.ellis@nih.gov
Jennifer Hession, M.S.P.H.
Communications Specialist
Office of Disease Prevention
jen.hession@nih.gov
Lyndon Joseph, Ph.D.
Health Scientist Administrator
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Health Science Policy Analyst
Office of Disease Prevention
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Keisha Shropshire, M.P.H.
P2P Coordinator
Office of Disease Prevention
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Program Analyst
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National Center for Advancing Translational Sciences
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Kristy Nicks, Ph.D.
Program Director
Division of Extramural Research
National Institute of Arthritis and Musculoskeletal and Skin Diseases
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Jacques Rossouw, M.D.
Senior Advisor, Program for Prevention and Population Sciences
Division of Cardiovascular Sciences
National Heart, Lung, and Blood Institute
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Program Director
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CENTERS FOR DISEASE CONTROL AND PREVENTION
Neda Sarafrazi Isfahani, Ph.D.
Epidemiologist
National Health and Nutrition Examinations Survey
National Center for Health Statistics
vng1@cdc.gov
CENTERS FOR MEDICARE AND MEDICAID SERVICES
Shari M. Ling, M.D.
Deputy Chief Medical Officer
Center for Clinical Standards and Quality
shari.ling@cms.hhs.gov
OFFICE OF THE ASSISTANT SECRETARY FOR HEALTH
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Public Health Advisor
Office on Women’s Health
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Note: A representative from the U.S. Food and Drug Administration participated in planning activities for
this workshop but was unable to attend the Federal Partners Meeting.
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Appendix D: Federal Partner Initiatives and Resources Relevant to Appropriate Use of Drug Therapies
for Osteoporotic Fracture Prevention
National Institutes of Health (NIH)

Cancer Intervention and Surveillance Modeling Network (CISNET)35
National Center for Advancing Translational Sciences (NCATS) Patient Engagement Day52
NCATS Template Agreements51
NCATS Trial Innovation Network (TIN)38
NIH Health Care Systems Research Collaboratory (NIH Collaboratory)17
NIH Collaboratory Living Textbook of Pragmatic Clinical Trials34
NIH Osteoporosis and Related Bone Diseases National Resource Center8 (for communication, dissemination,
and outreach of fracture prevention messages)
Trans-NIH Dissemination and Implementation (D&I) Funding Opportunity Announcements (FOAs):
• PAR-19-274: Dissemination and Implementation Research in Health (R01 Clinical Trial Optional)41
• PAR-19-275: Dissemination and Implementation Research in Health (R21 Clinical Trial Optional)42
• PAR-19-276: Dissemination and Implementation Research in Health (R03 Clinical Trial Not Allowed)43
Women's Health Initiative (WHI)29

Administration for Community Living (ACL)
ACL Aging and Disability Resource Centers48

Agency for Healthcare Research and Quality (AHRQ)
Clinical Decision Support (CDS) Connect Repository47
The SHARE Approach46

Centers for Disease Control and Prevention (CDC)

National Health and Nutrition Examination Survey32

Centers for Medicare and Medicaid Services (CMS)

Blue Button 2.021
CMS Bundled Payments for Care Improvement (BPCI) Initiative40
CMS Data Element Library (DEL)24
CMS Virtual Research Data Center (VRDC)23
Medicare Clinical Trial Policies18
Research Data Assistance Center (ResDAC)22

Office on Women’s Health (OWH)

OWH Helpline (1-800-994-9662)49 (for communication, dissemination, and outreach of fracture prevention
messages)

U.S. Food and Drug Administration (FDA)
Sentinel Initiative19
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