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Abstract
Introduction Rare bone diseases (RBDs) are a heterogenous group of disorders that are poorly understood and challenging 
to treat. This creates a plethora of unmet needs for people with RBDs as well as their families and care providers, including 
diagnostic delays, limited access to expert care, and a lack of specialized treatments. The RBD Summit, which took place 
across 2 days in November 2021, was a virtual meeting of 65 RBD experts from clinical, academic, and patient communities 
as well as the pharmaceutical industry. The first meeting of its kind, the RBD Summit aimed to facilitate dialog and informa-
tion exchange between delegates to advance knowledge and awareness of RBDs and improve patient outcomes.
Methods Key challenges were discussed, and actions for overcoming them were proposed, including how obstacles to diag-
nosis can be overcome by (a) improving awareness of RBDs, (b) the implementation of a person-centered care pathway, and 
(c) how to narrow the communication gap between patients and healthcare professionals.
Results Agreed actions were categorized as short term and long term, and priorities determined.
Conclusion In this position paper, we provide an overview of key discussions from the RBD Summit, summarize the sub-
sequent action plan, and discuss the next steps in this continued collaboration.

Keywords Patient care pathway · Patient experience · People living with rare bone disease · Rare bone disease · Unmet 
needs

Introduction

There are more than 771 rare bone diseases (RBDs) [1], 
accounting for approximately 5% of all rare diseases [2], yet 
most remain poorly understood and difficult to treat [2, 3]. 
The rarity of RBDs makes it likely that most healthcare pro-
fessionals (HCPs), even those who specialize in bone health, 
may not see enough patients with RBD to build up critical 
expertise. This results in a lack of awareness and under-
standing of the complications and impact that living with 
a RBD has on patients [4]. In addition, advances in RBDs 
are limited by a shortfall in resources allocated to research, 
drug development, specialist centers, and educational pro-
grams [4], resulting in considerable challenges for patients 
and HCPs. Patients usually present first to their family physi-
cian, who may lack experience, training, or familiarity with 
diagnosing RBDs and thus fail to refer the patient to an 
expert team. These barriers can lead to potentially harmful 
diagnostic procedures with resultant delays in diagnosis. It 
is known that most patients only receive a correct diagnosis 
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Objectives  
• Highlight the barriers, challenges, and limited information 
available on diagnosis and management pathways for rare bone 
diseases (RBDs).  
• Advance knowledge, awareness, and communication about RBDs.  
• Bring attention to concerning presenting features in RBDs 
and how they can be communicated to the different stakeholders 
involved in the patient pathway to increase awareness, improve 
diagnosis and access to personalized care. 
• Outline common patient experiences as well as communication 
gaps and challenges between the patient, family members and 
care providers, and healthcare professionals, and how they can be 
overcome.  
• Increase awareness and education on challenges faced by people 
living with RBDs and drive actions proposed during the RBD 
Summit to help address unmet needs and gaps to improve their 
quality of life.
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after a specialist referral [4] and people with rare diseases 
who have difficulty accessing disease-related information 
are two to five times more likely to receive a misdiagno-
sis [5]. Delayed care and misdiagnosis can have devastat-
ing effects on patients and their families, who may devote 
considerable time, energy, and money to their diagnostic 
journey [6]. Furthermore, undiagnosed patients are unlikely 
to receive appropriate monitoring, follow-up, and, in the lim-
ited number of RBDs with a medicinal product available, 
timely treatment. Instead, their condition may progress [6] 
and they can be subjected to inappropriate, or even harmful, 
medical procedures or treatments, which can have a dev-
astating impact on their health and quality of life [4, 7, 8].

Globally, the extremely limited number of HCPs that are 
experts in a RBD, or group of RBDs, means that access to 
specialist care can pose tremendous challenges for patients. 
This varies significantly by country or region, with social 
and economic inequity in access to healthcare playing a 
major detrimental role. A dearth of expert physicians who 
specialize in RBDs may even exist in major cities and people 
living in such underserved areas are particularly affected as 
they are required to travel, if they are able, often long dis-
tances, to receive care and guidance, adding an extra burden 
to their time and finances [4].

Increasing awareness of RBDs and understanding the 
diversity among this heterogenous group of conditions are 
fundamental to highlighting the common challenges and 
formulating practical, feasible strategies to overcome them. 
To identify and address the most pressing unmet needs, it is 
imperative for all groups active in RBDs to work collabo-
ratively on an aligned mission and vision. Thus, in 2021, 
a global steering committee was established that included 

expert HCPs (general practitioners, surgeons, oncologists, 
endocrinologists, nurses, and dentists) in the RBD field and 
scientists, alongside members of patient advocacy groups, 
medical and scientific societies, and the pharmaceutical 
industry. Through rigorous discussion, insight provision, 
and guidance, the steering committee created the Rare Bone 
Disease Summit, an annual convention for global multi-
stakeholders active in RBD. The RBD Summit created a 
platform for open discussion, debate, and ideation to bring 
about change and advancement in the care of people living 
with RBD. In this position paper, we review the key discus-
sions and decisions made at the summit and share considera-
tions for the next steps on this journey.

Methodology

The meeting was devised by a steering committee of rep-
resentatives from each stakeholder group from a range of 
geographical locations. The steering committee identified 
a list of organizations involved in RBDs, including patient 
advocacy groups, medical and scientific societies, medical 
education providers, and the pharmaceutical industry, and 
defined the roles and responsibilities of each party (Table 1). 
These organizations were then invited to send one represent-
ative to attend the meeting. Applications from the chosen 
representatives were then reviewed by the meeting organiz-
ers before being accepted. In total, 65 delegates attended the 
two 4-h virtual meetings comprised of short presentations 
and independently facilitated workshops.

Day 1 comprised three interactive workshops that ran in 
parallel, each facilitated by an independent moderator. The 

Table 1  RBD Summit roles and 
responsibilities (charter)

All attendees • Participation in workshops to facilitate discussions 
and share knowledge and information 
• Provide insights and inputs, ensuring the prioritized 
subjects of interest are covered in detail with tangible 
actions 
• Participate in the workshops and discussions (prod-
uct/treatment agnostic)
• Co-create the synergistic action plan and deliver on 
agreed actions

Pharmaceutical companies • Agree on the RBD Summit objectives, discussion 
topics, and workshop details

• Provide suggestions on participants and recom-
mended steering committee members

• Participate to drive discussions and help gather 
insights/inputs (without discussing any products or 
treatments)

• Provide recommendations for planning the next sum-
mit meeting

Patient advocacy groups • Share insights into patient experiences and challenges
Medical and scientific societies • Share insights pertaining to their field of expertise
Clinical experts • Share insights pertaining to their clinical practice
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following three workshop topics were chosen by delegates 
through participation in a pre-meeting questionnaire: (a) 
overcoming obstacles to diagnosis by improving awareness of 
RBDs, (b) implementing person-centered care pathways, (c) 
narrowing the communication gap between patients and HCPs.

Delegates were assigned to a specific breakout group for 
participation in one of the workshops. Group allocation was 
determined ahead of day 1 and designed to ensure a mix 
of delegates from different backgrounds within each group, 
to promote rounded, non-biased discussions. The groups, 
led by members of the steering committee, discussed key 
unmet needs and challenges related to their topic(s) of inter-
est and expertise in RBDs and identified actions that could 
be implemented to overcome them. Interactive whiteboards 
were used to allow delegates to individually answer discus-
sion questions, ensuring participation from all and facilitat-
ing group discussion.

On day 2, the outcomes of each workshop were reported 
back to the full group, and further discussion took place 
on the importance of each identified gap, the feasibility 
of potential solutions, and whether any key factors had 
been missed. Four themes of outcomes were identified: 
(a) improving RBD awareness and education, (b) leverag-
ing digital health, (c) removing silos and working collabo-
ratively, and (d) establishing guidelines. Next, delegates 
agreed upon which outcomes could be actioned in the short-
term and, using these outcomes, a vote was conducted to 
determine one key activity per workshop to move forward 
with.

Outcomes

Common challenges in RBDs

The delegates of the RBD Summit identified key unmet 
needs that they considered relevant, based on their expertise 

in a specific RBD or group of RBDs. A number of common 
themes arose from this initial deliberation. While the diag-
nostic delay in RBD has been reduced, it is still prevalent 
and was considered by many to be a major challenge for 
patients, their families, and care providers. It was discussed 
that the diagnostic delay is related to a lack of awareness 
of RBDs among HCPs, with many, including specialists, 
not recognizing concerning presenting features that should 
arouse suspicion of RBDs. Some of these features that were 
identified during the summit are shown in Fig. 1. Insuf-
ficient inclusion of materials related to RBDs in medical 
school curricula, limited HCP interest and time, a lack of 
perceived interest from the pharmaceutical industry, and 
time constraints on HCPs educational and patient-facing 
time were identified as critical factors that may contribute 
to poor understanding of RBDs by HCPs. In addition, an 
absence of appropriate assessment tools or guidelines may 
also impede a timely, accurate diagnosis.

Once diagnosed, patients should be on a pathway to 
receive specialized, targeted and personalized care, and 
dedicated support. However, many aspects of the patient 
care pathway were highlighted as challenges for patients and 
caregivers. Primary care physicians are not always aware of 
how to refer patients or who to refer them to. In addition, 
in underserved communities, a specialist referral can cause 
burdensome, costly journeys, or be hampered by language 
barriers. This lack of effective and timely referrals leaves 
patients stuck in a diagnostic limbo, during which they do 
not receive appropriate care nor support. Furthermore, even 
after patients have been referred and have accessed special-
ist care, further referrals might be needed for specific treat-
ments. A lack of awareness of the importance of a multi-
disciplinary team (MDT), and the absence of RBD experts 
in many countries and regions, can also result in a barrier 
to care. Loss of MDT care is particularly prevalent during 
the transition from pediatric to adult and adult to geriatric 
care. These transitions were described, almost universally, 

Fig. 1  Specialists encountered 
and common signs in people 
with RBDs. Based on RBD 
Summit outcomes and authors’ 
experience
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as poor; many patients and caregivers bravely becoming 
their own care coordinators, while others fall behind into an 
unsupported path. The RBD Summit attendees identified a 
need for RBD referral networks, with information about how 
to refer patients and the location of specialized care centers 
(SCCs) and experts, as well as more centralized services and 
SCCs to be set up in countries with fewer specialized medi-
cal resources. In areas where there are few experts available, 
educational resources, checklists, and guidelines in local lan-
guages are needed to improve knowledge among local HCPs.

Patient-HCP communication may also be challeng-
ing for patients and care providers, and the RBD Summit 
delegates agreed that gaps in communication need to be 
overcome. Most patients may have difficulty understand-
ing medical terminology, knowing which problems are 
most relevant/urgent, and expressing how they are feeling. 
Some have reported feeling like it is their responsibility 
to explain their diagnosis to physicians to ensure continu-
ation of their own care, again highlighting the need for 
improved awareness of RBDs among the healthcare com-
munity. HCPs, on the other hand, may not be providing the 
patient with sufficiently detailed information about their 
case. The latter leads to a lack of patient understanding 
about their condition and how it may progress, removes 
patient autonomy, and impedes shared and informed deci-
sion-making, crucial to providing optimal care. Examples 
of the identified communication gaps are highlighted in 
Fig. 2. To help close the communication gap, patient focus 
groups, patient registries following FAIR principles (a set 
of guidelines which aim to improve Findability, Acces-
sibility, Interoperability and Reuse of digital assets) [9] 
such as the European Registry for Rare Bone and Mineral 
Conditions [10], electronic surveys and burden of illness 
studies were suggested as methods for learning more about 
the patient experience. Resources for patients and HCPs 
could also be useful, including simple infographics to help 
explain a patient’s condition in local languages and digital 

platforms where patients and HCPs could ask questions 
and access test results.

Finally, cultural differences were flagged during the sum-
mit as a barrier to accessing care, from diagnosis to effec-
tive management. RBDs are stigmatized in some communi-
ties, mainly due to their effects on physical appearance, and 
families may hide their children from society and doctors for 
fear of being ostracized. The availability of patient advocacy 
groups and the quality/quantity of information they provide 
also vary across the world, increasing inequalities and leav-
ing many patients feeling isolated or underinformed. In com-
munities where patient advocacy groups are rare, HCPs may 
not be aware of them, or not be in contact with them, and 
therefore are unable to inform their patients of how to access 
them. Even if patient support and advocacy groups exist, 
funding and manpower constraints may limit their profile 
and minimize accessibility for patients.

Overcoming barriers

During the RBD Summit, four main categories of activities 
that could help in overcoming the barriers to optimal RBD 
care were identified: (a) improving awareness and educa-
tion, (b) leveraging digital health, (c) removing silos and 
working collaboratively, and (d) establishing guidelines. 
Proposed actions were split into those that could be actioned 
in the short-term (2022/2023) and those that would be more 
long-term goals (2024 and beyond). Delegates voted for the 
highest priority actions within each category. The identi-
fied activities are described below and are summarized in 
Table 2.

Improving RBD awareness and education

Short-term actions:

Fig. 2  Communication gaps 
between HCPs and patients. 
Based on RBD Summit out-
comes and authors’ experience
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• Publish a position/consensus paper based on the out-
comes of the summit in a leading musculoskeletal journal 
with a large, multinational, and multidisciplinary reader-
ship

• Highlight RBDs in existing initiatives such as “Rare Dis-
ease Day”

• Develop a communication plan for a potential Rare Bone 
Disease Month (similar to the awareness campaign that 
is centered around breast cancer every October [12])

• Commitment from authors to utilize open access pub-
lishing for all papers originating from the summits and 
summit-related work, so that HCPs in all countries have 
access to relevant study results, as well as to produce 
plain language summaries that will be useful to the lay 
public

Longer-term actions:

• Create a new platform to be a central and unified hub 
for people living with RBDs, their caregivers, or HCPs 
looking for information about RBDs. The platform will 
include information about all RBDs, lists of key experts 
and referral centers, and an organizational chart to help 
patients navigate all RBD patient organizations and 
societies that work in the realm of RBD. Search engine 
optimization and links on global medical sites already 
frequented both by HCPs and the public will ensure that 
the platform is readily accessible to the RBD community

• Work collaboratively with patients, HCPs, and continu-
ing/independent medical education providers to create 
easy to find, engaging, informative, and resonating con-
tent, including meaningful medical education programs 
that can be adapted to different languages and formats 
and shared globally across a wide range of platforms

• Devise ways to encourage incorporation of educational 
materials on RBDs into medical school curricula

• Increase awareness of RBDs by partnering with medical 
and scientific societies to ensure that RBDs are added as 
agenda items to meetings and conferences

• Partner with relevant journals or medical and scientific 
societies to ensure that RBDs are included in publications 
likely to be read by relevant specialists and in abstracts 
presented at regional and international conferences

• Fund travel grants for HCPs, researchers, and patient rep-
resentatives from underserved regions to attend relevant 
conferences related to RBDs

• Conduct search engine optimizations of educational plat-
forms to ensure the distribution of existing information 
to patients and HCPs

• Establish a social media presence in native languages to 
improve awareness in underserved communities
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Leveraging digital health

Short-term actions:

• Conduct a patient/caregiver survey to understand the 
patient experience and care pathway and identify tel-
emedicine needs and possibilities

• Create an online consultation guide for patients to help 
them navigate care and facilitate discussions with their 
HCPs

• Organize a patient/patient advocacy interactive forum 
to gather insights into the patient experience, the care 
pathway, and the need (or lack thereof) for telemedicine

• Collaborate with patient organizations to audit the exist-
ing information about patient experiences (requires mul-
tilingual teams) and classify it by age groups and priori-
ties

Longer-term actions:

• Map the status of existing virtual/hybrid clinics and tel-
emedicine platforms for RBDs

• Create a new telemedicine platform or modify existing 
platforms to make them more appropriate for RBDs and 
to increase access to specialist care centers

• Contribute to help develop unified national policies to 
codify access to specialist care centers via telemedicine

• Develop collaborative projects with professional teams 
to build artificial intelligence differential diagnostic tools 
for specific RBDs

Removing silos and working collaboratively

Short-term actions:

• Conduct a landscape analysis to understand the collabo-
rative gaps and silos within the RBD community, includ-
ing those among HCPs, the pharmaceutical industry, and 
patient advocacy groups

• Fund travel grants for academic experts to visit under-
served/remote areas and invite (and fund) researchers, 
physicians, and expert patients from these areas to attend 
international conferences and leverage their communica-
tion skills to share the gained information nationally and 
locally

• Organize scientific/medical events in underserved/remote 
areas or provide HCPs in these areas with access to 
online such events

Longer-term actions:

• Build robust global and localized “clinicians collectives,” 
i.e., groups of clinicians who are educated about RBDs, 

well-connected, and who can then work collaboratively 
with patient organizations

• Create knowledge-sharing initiatives (e.g., preceptorships 
and rotations through specialty clinics)

• Develop referral networks or dedicated RBD depart-
ments/international virtual RBD clinics

• Connect with other organizations, such as “Doctors 
Without Borders,” to help identify patients with RBDs, 
spread information, and share RBD resources on a global 
scale

Establishing diagnostic, care, and treatment guidelines

Short-term actions:

• Collate examples of best practice guidelines
• Publish a consensus paper on best practice guidelines for 

RBD management
• Identify which RBDs have existing guidelines to under-

stand which should be prioritized when developing new 
guidelines

• Create educational materials (e.g., diagnostic guide-
lines, infographics, and checklists) to raise awareness of 
common concerning presenting features for RBDs and 
prompt referral when necessary

Longer-term actions:

• Bring together multiple stakeholders and global experts 
to create detailed guidelines for HCPs to improve knowl-
edge of HCPs at all levels and specialties

• Create plain language summaries of existing guidelines 
to be disseminated through patient organizations

• Translate existing guidelines into native languages with 
region-specific information about centers and experts to 
improve referral rates and care pathways throughout the 
world

• Create diagnostic checklists or short appropriate care 
guidelines (such as those available for osteoporosis) [11] 
that will help to inform clinical care for specific RBDs 
and can serve as a starting point for more comprehensive 
guidelines

Summary

People living with RBDs often experience debilitating, pain-
ful symptoms, and clinical manifestations that may impact 
their appearance, mobility, and quality of life. The effects of 
RBDs extend into all aspects of life, including psychologi-
cal, social, and financial [4].

The RBD Summit was a unique and important altruistic, 
and entirely voluntary collaboration between the clinical, 
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academic and patient communities, and the pharmaceutical 
industry, with the aim to improve the care and quality of 
life of people living with RBDs. The global multi-stake-
holder group discussed common unmet needs and barriers 
to improving care in RBDs. They then developed and pri-
oritized short-term actions and longer-term strategies for 
overcoming these barriers, split into four categories: (a) 
improving awareness and education, (b) leveraging digital 
health, (c) removing silos and working collaboratively, and 
(d) establishing guidelines. The action plan developed by 
the summit in 2021 provides a necessary starting point for 
the improvement of the care of people living with RBDs.

Future directions

The RBD Summit was disease and drug agnostic, and future 
activities will continue to be so. Given that there are more 
than 700 RBDs, it would not be feasible to discuss each one 
separately in a single meeting. Hence, some of the more 
prevalent RBDs, those that have management protocols 
in place, and/or have clear therapies available, will be dis-
cussed in a holistic manner with common themes covered in 
future summits. To accomplish the strategies derived from 
the summit, continued collaboration is now essential. Activi-
ties such as collating best practice guidelines, producing an 
organogram of RBD patient organizations, and creating 
educational materials to increase knowledge of RBD con-
cerning presenting features are being prioritized in the short 
term to raise awareness of RBDs and to maintain the current 
momentum generated by the summit. The next RBD Summit 
will include discussions around logistical aspects, such as 
funding, timelines, and roles and responsibilities that will 
be required to implement longer-term actions and encour-
age further stakeholder engagement. These will contribute 
towards the long-term goal of improving the lives of patients 
and emphasize the importance of continued collaboration of 
HCPs, societies, patients and patient organizations, pharma-
ceutical organizations, and independent medical education 
providers, in RBDs as well as other therapeutic areas.
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