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Abstract
Background  Rare diseases affect over 300 million people globally, yet clinical trial conduct in rare disease 
populations remains complex due to small patient numbers, geographic dispersion, heterogeneous phenotypes, and 
limited trial infrastructure. Neuromuscular diseases (NMDs) exemplify these challenges. Coordinated trial networks 
have emerged as a strategy to improve feasibility, access, and trial performance.

Methods  Guided by the Consolidated Framework for Implementation Research (CFIR), we conducted a multi-
phase qualitative needs assessment involving neuromuscular investigators and clinical trial personnel across Canada 
(n = 34) and clinical trial personnel (n = 16) across Canada. Data were analyzed using conventional qualitative content 
analysis to identify barriers, facilitators, and capacity-building needs informing the early implementation of a Canadian 
Neuromuscular Clinical Trial Network (CTN).

Results  Key barriers included burdensome feasibility processes, limited workforce capacity, lack of centralized trial 
visibility, and fragmented coordination across stakeholders. Trial personnel highlighted unmet needs in disease-
specific training, mentorship, peer networking, and workforce sustainability. Early Neuromuscular CTN strategies, 
including centralized feasibility triage, a national Community of Practice, one-on-one operational monitoring, 
mentorship, and alignment with patient and registry infrastructures directly addressed these challenges.

Conclusion  The Neuromuscular CTN describes a pragmatic and potentially transferable model for strengthening 
rare disease clinical trial ecosystems. By ensuring trials not only occur but are optimally supported and performed, 
coordinated networks can enhance trial readiness, equity of access, and long-term sustainability in rare disease 
research.
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Background
Rare diseases, defined individually by low prevalence 
but collectively affecting more than 300 million peo-
ple worldwide, pose persistent challenges for clinical 
research and therapeutic development [1]. Although over 
7,000 rare diseases have been identified, fewer than 5% 
have an approved disease-modifying treatment [2]. Clini-
cal trials in rare diseases are uniquely complex due to 
small and geographically dispersed patient populations, 
phenotypic heterogeneity, limited natural history data, 
and high per-participant trial costs, all of which compli-
cate study design, feasibility, and recruitment [3].

Furthermore, rare disease clinical trials often serve 
functions that extend beyond drug evaluation. For many 
patients and families, participation provides access to 
specialized expertise, standardized assessments, and 
close clinical monitoring, and in some cases represents 
the only opportunity to receive an investigational ther-
apy. Importantly, studies consistently show that people 
living with rare diseases are motivated to participate in 
clinical trials not only for potential personal benefit but 
also by a strong desire to advance scientific knowledge 
and contribute to treatment development for future gen-
erations and the broader patient community [4, 5].

Neuromuscular diseases (NMDs) represent a large and 
diverse group of rare and ultra-rare conditions, encom-
passing more than 600 distinct disorders [6]. Common 
NMDs, including Duchenne muscular dystrophy (DMD), 
spinal muscular atrophy (SMA), myasthenia gravis (MG), 
Charcot-Marie-Tooth disease (CMT), Myotonic dystro-
phy (DM), and inherited muscular dystrophies and neu-
ropathies are typically progressive, multisystem disorders 
characterized by declining motor function, respiratory 
insufficiency, cardiomyopathy, and reduced life expec-
tancy. For people living with NMDs, these trajectories 
result in lifelong disability, substantial caregiving burden, 
and significant psychosocial and economic impact.

Over the past decade, advances in molecular genetics, 
antisense oligonucleotides, gene replacement strategies, 
enzyme replacement therapies, and immune-modulating 
agents have driven a rapid expansion of clinical trials and 
regulatory approvals across several NMDs [7]. Despite 
this progress, access to approved therapies remains 
uneven internationally, and in countries such as Canada, 
patients may experience prolonged delays between regu-
latory approval, health technology assessment, reim-
bursement decisions, and real-world access. As a result, 
clinical trials remain a critical pathway for early access to 
innovation and specialized care, particularly in rare dis-
eases where treatment options are limited.

Historically, Canada has been less frequently selected 
for clinical trials than the United States and Europe. 
This reflects several structural and logistical consider-
ations. While geographic dispersion can pose opera-
tional challenges, similar distribution issues exist in 
other large jurisdictions such as the United States. More 
influential factors likely include market size and regula-
tory structure. Pharmaceutical sponsors often prioritize 
jurisdictions with larger patient populations and unified 
regulatory pathways, such as the United States under 
the U.S. Food and Drug Administration (FDA) or the 
European Union under the European Medicines Agency 
(EMA). In contrast, Canada’s smaller market and addi-
tional coordination across provincial health systems, 
ethics review processes, and institutional contracting 
requirements can contribute to longer trial start-up time-
lines. Together, these factors have historically limited 
Canada’s competitiveness in multinational trial selection 
and may contribute to delayed access to investigational 
therapies and, downstream, approved treatments for 
Canadian patients [8, 9].

In this rare disease context, however, Canada offers 
a solid environment for clinical trial implementation. 
Over the past five years, the number of neuromuscular 
and rare disease clinical trials initiated in Canada has 
increased substantially, reflecting the global growth in 
therapeutic development, but also intentional position-
ing that Canada has made to be more comparable with 
other established jurisdictions. Rather than a fragmented, 
competitive trial landscape, neuromuscular care in Can-
ada is characterized by a highly collaborative community 
of expert clinicians, specialized multidisciplinary cen-
tres, and national infrastructures that support coordina-
tion and data generation. In addition, Canada’s publicly 
funded health system supports relatively standardized 
access to specialized neuromuscular care and diagnos-
tic services, including genetic testing, for much of the 
population. Compared with some jurisdictions where 
access to specialized care or diagnostic testing may be 
limited by financial barriers, this more equitable access 
can support earlier diagnosis, consistent clinical follow-
up, and improved readiness for clinical trial participa-
tion. Compared with some jurisdictions where access to 
specialized care or diagnostic testing may be limited by 
financial barriers, this more equitable access can sup-
port earlier diagnosis, consistent clinical follow-up, and 
improved readiness for clinical trial participation. Key 
assets include the Canadian Pediatric Neuromuscular 
Group (CPNG) (https://www.cpng.ca/), a national ​c​o​
l​l​a​b​o​r​a​t​i​v​e of pediatric neuromuscular specialists; the 
Canadian Neuromuscular Disease Registry (CNDR) [10], 
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which captures standardized clinical and genetic data 
across neuromuscular conditions; and engaged disease 
community organizations such as Muscular Dystrophy 
Canada (MDC), the national organization supporting 
people affected by neuromuscular diseases through pro-
grams and services, research investment, advocacy, and 
patient engagement across a broad spectrum of condi-
tions. Building on this established foundation, the Neu-
romuscular Disease Network for Canada (NMD4C) 
(https:/​/neurom​uscular​netw​ork.ca/) was established in 
2020 through joint funding from the Canadian Institutes 
of Health Research (CIHR) and MDC. During its initial 
mandate, NMD4C identified fragmentation in trial coor-
dination, limited visibility of national trial capacity, and 
unmet workforce needs as barriers to optimal trial con-
duct. In response, NMD4C launched the Neuromuscular 
Clinical Trial Network (CTN) in 2024.

In this paper, we describe the rationale, early imple-
mentation strategies, and outcomes of the Canadian 
Neuromuscular CTN. Using neuromuscular diseases as 
an exemplar, we demonstrate how coordinated national 
infrastructure can ensure that rare disease clinical trials 
not only occur, but thrive – performing efficiently, equi-
tably, and in a manner that fully reflects the expertise of 
participating centres.

Methods
Study design and conceptual framework
The development and early optimization of the Neuro-
muscular CTN were guided by the Consolidated Frame-
work for Implementation Research (CFIR) [11]. CFIR 
was selected because it is a widely used, theory-informed 
implementation framework specifically designed to 
examine the introduction of complex interventions 
within real-world health systems and to account for the 
multilevel factors that influence implementation success 
[12]. Recent implementation-science literature high-
lights CFIR’s utility for large, system-level initiatives that 
span multiple organizations, professional groups, and 
jurisdictions, where contextual variation and interaction 
between stakeholders are central determinants of out-
comes [13].

In rare disease clinical trials, feasibility, workforce 
capacity, institutional readiness, and external system con-
straints often intersect. CFIR offers a pragmatic structure 
to systematically explore determinants across interven-
tion characteristics, outer setting (e.g., regulatory and 
sponsor environments), inner setting (e.g., institutional 
capacity and workflows), characteristics of individu-
als (e.g., investigator and coordinator experience), and 
implementation processes. Consistent with contempo-
rary guidance on flexible framework application, CFIR 
was used as a sensitizing framework rather than a pre-
scriptive coding scheme, informing the development of 

interview guides and the analytic approach. This allowed 
for inductive identification of barriers, facilitators, and 
capacity-building opportunities, while ensuring that find-
ings were interpreted within a coherent, multilevel imple-
mentation lens. Themes were mapped to CFIR domains 
during the analytic process.

Stakeholder identification and recruitment
Participants were identified using purposive sampling. 
Eligible principal investigators (PIs) were neuromuscu-
lar specialists in Canada who had participated in at least 
one neuromuscular clinical trial in the previous decade 
or were recognized as having trial readiness. For the pur-
poses of this study, trial readiness was defined as having 
the clinical and research infrastructure, trained person-
nel, and prior experience or demonstrated capacity to 
conduct clinical trials, as well as recognition within the 
neuromuscular clinical and research community as 
being capable of supporting trial participation. Clinical 
trial coordinators and management staff were identified 
through participating neuromuscular centres and were 
eligible if they had direct operational involvement in trial 
implementation.

Stakeholder outreach and needs assessment
In the initial phase, email invitations were sent to 43 neu-
romuscular PIs across Canada, representing 12 pediatric 
and 14 adult centres, identified based on recent clinical 
trial activity or demonstrated trial readiness. These cen-
tres represent the majority of neuromuscular clinical 
trial-active sites in Canada. While there is no single com-
prehensive list of all neuromuscular centres nationally, it 
is estimated that approximately 25–30 centres provide 
specialized neuromuscular care across Canada. The cen-
tres included in this study were identified based on prior 
clinical trial activity or recognized trial readiness through 
established national networks, thereby reflecting sites 
most actively engaged in or positioned to participate in 
clinical trials.

These invitations aimed to assess interest in participat-
ing in the Neuromuscular CTN and to gather prelimi-
nary insights on barriers related to industry engagement, 
trial feasibility, and administrative burden. Thirty-four 
responses were collected via email, with nine invited 
PIs not responding to the initial outreach; reasons for 
non-response were not systematically collected. From 
the respondents, a subset of PIs (n = 7) participated in 
follow-up one-on-one virtual meetings. Participants for 
these meetings were purposively selected from respon-
dents to capture a range of clinical trial experience, insti-
tutional contexts, and geographic representation across 
participating centres. These participants were not the 
only respondents available but were selected to ensure 
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needs relevant to neuromuscular clinical trial implemen-
tation. Data collection and analysis continued until the-
matic sufficiency was reached, with no new major themes 
identified in later interviews. The study was conducted 
and reported in accordance with the Consolidated Crite-
ria for Reporting Qualitative Research (COREQ).

Ethics considerations
This project involved consultation with neuromuscu-
lar PIs and clinical trial personnel regarding operational 
aspects of clinical trial conduct in Canada as part of the 
development of the Neuromuscular CTN. The activi-
ties focused on gathering perspectives on trial processes, 
workforce capacity, and operational challenges and did 
not involve patient participants or the collection of per-
sonal health information. The work was conducted as 
part of network development and program implementa-
tion. In accordance with institutional guidance, the proj-
ect was considered program development and did not 
require formal ethics review.

Results
Mission and scope of the neuromuscular CTN
The Neuromuscular CTN was established to strengthen 
neuromuscular clinical trial readiness and performance 
across Canada by addressing operational, workforce, 
and coordination challenges common to rare disease 
research. The Neuromuscular CTN aims to increase 
the number of neuromuscular clinical trials conducted 
in Canada, enhance national trial capacity, and expand 
equitable opportunities for patient participation through 
centralized coordination, mentorship, and integration 
with existing national infrastructures.

Findings from the multi-phase needs assessment 
directly informed the operational priorities and early 
implementation strategies of the Neuromuscular CTN. 
Results are presented across three sections: (1) perspec-
tives of neuromuscular principal PIs, (2) perspectives 
of clinical trial personnel, and (3) early Neuromuscu-
lar CTN implementation strategies aligned to identified 
needs.

PI perspectives on neuromuscular clinical trial 
conduct
PIs described several positive aspects of participating 
in neuromuscular clinical trials. Many highlighted the 
professional satisfaction associated with contributing to 
therapeutic innovation in conditions where treatment 
options have historically been limited. Clinical trials were 
also viewed as an important mechanism for providing 
patients and families with access to specialized exper-
tise, enhanced clinical monitoring, and emerging thera-
pies. Several PIs noted that trial participation strengthens 
clinician–patient partnerships and allows clinicians to 

diversity of perspectives relevant to neuromuscular clini-
cal trial implementation.

A more structured assessment followed with semi-
structured interviews of clinical trial personnel. Eligible 
participants were identified through publicly listed neu-
romuscular clinical trials on ClinicalTrials.gov, which 
indicated approximately 19 individuals involved in clini-
cal trial coordination or management across neuromus-
cular Canadian centres, including 7 adult centres, 10 
pediatric centres, and 1 combined adult-pediatric centre. 
All identified personnel were invited to participate, and 
16 clinical trial personnel (including clinical research 
coordinators, research nurses, and trial managers) from 
13 centres ultimately participated in the interviews. 
Interview guides were developed iteratively based on 
PI feedback and consultations with industry sponsors 
active in neuromuscular trials. All interviews were audio-
recorded with participant consent and transcribed verba-
tim to ensure accuracy of data capture. Interviews were 
conducted by two members of the research team (HO, 
MM), including the Clinical Trial Network Manager and 
a program lead. Both interviewers have formal training in 
qualitative research and substantive expertise in health 
systems implementation and neuromuscular clinical 
research. Both were actively involved in the development 
and implementation of the Neuromuscular Clinical Trial 
Network.

To enhance methodological rigor and address poten-
tial reflexivity-related bias arising from their dual roles, 
interviews were guided by a structured semi-structured 
interview guide, and analytic procedures incorpo-
rated independent coding and consensus-based theme 
refinement.

Qualitative analysis
Data from email responses, meeting notes, and interview 
quotations were analyzed using conventional qualitative 
content analysis, an inductive analytic approach com-
monly used to identify patterns and themes within textual 
data when prior theory or literature on a phenomenon 
is limited [14]. Two authors (HO, MM) independently 
reviewed the data to generate initial codes reflecting 
emerging concepts. Codes were subsequently compared, 
and discrepancies were resolved through structured dis-
cussion until consensus was reached. Coding was con-
ducted manually using an inductive approach, without 
the use of qualitative data analysis software.

The codes were then organized into broader categories 
and interpreted using the Consolidated Framework for 
Implementation Research (CFIR) as an analytic lens to 
examine multilevel determinants influencing neuromus-
cular clinical trial conduct in Canada. Through iterative 
discussion among the research team, themes were refined 
to reflect key barriers, facilitators, and capacity-building 
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actively contribute to improving care and future treat-
ment options for the neuromuscular community.

Despite these motivations, PIs consistently identified 
structural and operational barriers that limited their 
ability to engage in clinical trials. Analysis of PI input 
revealed four interrelated themes related to barriers and 
system-level challenges in neuromuscular clinical trial 
conduct.

Burdensome feasibility processes and excessive sponsor 
outreach
PIs consistently described being inundated with direct 
outreach from pharmaceutical sponsors and contract 
research organizations requesting feasibility assessments. 
The feasibility process was widely perceived as time-
intensive and duplicative, often involving lengthy ques-
tionnaires with limited likelihood of site selection. Many 
PIs reported that the cumulative administrative burden 
discouraged engagement, particularly when balanced 
against clinical responsibilities and ongoing trials.

This burden was reflected by participants, with one 
noting, Feasibility assessments are lengthy and often 
duplicated, and with limited chances of site selec-
tion, it becomes difficult to justify the time required 
alongside clinical responsibilities. (Principal investi-
gator)

Resource constraints and workload saturation
PIs emphasized that neuromuscular clinics typically 
operate with small, highly specialized teams managing 
complex patient populations. Limited clinical research 
personnel capacity necessitated careful selectivity in 
deciding which trials to activate, often leading to missed 
opportunities. Decisions were frequently driven by feasi-
bility and anticipated workload rather than patient need 
alone. Participants also highlighted infrastructure limita-
tions that constrained trial participation, with one clini-
cal trial coordinator noting, “We don’t always have the 
infrastructure to support research…clinic space is shared 
with standard care, and we have to fit research visits 
around everything else.” (Clinical trial coordinator).

Limited visibility of trial opportunities across canada
A lack of centralized visibility of neuromuscular clini-
cal trials in Canada was repeatedly identified as a bar-
rier. PIs at smaller centres and early-career PIs reported 
fewer opportunities to engage in trials despite relevant 
expertise. Participants highlighted the absence of a 
shared, up-to-date overview of active and upcoming tri-
als as a limitation to collaboration and equitable trial 
participation.

Fragmentation across networks and infrastructures
PIs described inefficiencies arising from siloed activities 
among clinician networks, patient organizations, and dis-
ease registries. Redundant outreach and uncoordinated 
trial notifications increased workload without improving 
recruitment, with missed opportunities for collaboration 
due to limited trial activation and patient referral.

Clinical trial personnel perspectives on capacity 
and sustainability
Semi-structured interviews were conducted with 16 
clinical trial coordinators and clinical trial management 
staff from 13 neuromuscular centres across Canada. 
Participants provided detailed insight into operational 
challenges, workforce needs, and opportunities for 
capacity-building. Analysis of trial personnel input 
revealed four interrelated themes.

Need for disease-specific training and professional 
development
Clinical trial personnel expressed a strong desire to 
deepen their understanding of neuromuscular diseases 
beyond protocol-specific training. Many reported dedi-
cating personal time to learning about disease mecha-
nisms, progression, and emerging therapies, often 
motivated by mentorship from engaged PIs. Participants 
identified a need for accessible, multimodal educational 
opportunities, including journal clubs, disease-focused 
meetings, and centralized, unbiased scientific updates 
independent of sponsor materials. A participant empha-
sized: “A lot of what we learn comes from other coordina-
tors and hands-on experience rather than formal training.” 
(Clinical trial coordinator).

Strong interest in peer networking and shared best 
practices
Participants consistently emphasized the value of con-
necting with peers across institutions to share oper-
ational experiences and problem-solve common 
challenges. While virtual meetings were viewed as essen-
tial for accessibility, there was strong interest in periodic 
in-person gatherings dedicated specifically to neuromus-
cular clinical trial personnel, distinct from sponsor-led 
PI meetings, to foster mentorship and collaboration. The 
value of cross-site collaboration was consistently empha-
sized, with one participant noting, “Knowing that there 
are people at other sites you can reach out to for support 
or to share best practices would be incredibly valuable.” 
(Clinical trial manager).

Absence of a centralized source of clinical trial information
Clinical trial personnel highlighted the lack of a reli-
able, centralized source of information on neuromus-
cular clinical trials conducted in Canada. Participants 
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expressed a desire to easily identify where trials were 
active, recruitment status, and site contacts, as well as to 
receive clear, centralized updates on investigational ther-
apies and Health Canada approvals. A neurologist from 
a lower-volume clinical trial site emphasized this limi-
tation: “There isn’t a clear way to know which trials are 
running at different sites or who is recruiting, which makes 
coordination and collaboration more difficult.” (Principal 
investigator).

Workforce sustainability and operational barriers
Several systemic barriers to trial efficiency and work-
force sustainability were identified. High staff turnover 
was commonly attributed to short-term contracts, com-
paratively low salaries, and limited workplace flexibility. 
Knowledge gaps varied by experience level, with junior 
coordinators seeking foundational skills (e.g., budget and 
contract negotiation), while senior staff focused on pro-
cess optimization. Fragmented research ethics and legal 
contract review processes were also cited as a major con-
tributor to prolonged trial start-up timelines. The com-
plexity of trial execution and staffing demands was also 
emphasized, with one participant describing, “Getting a 
trial up and running involves many steps across different 
departments, and staffing those intensive study periods 
especially for early-phase trials is a real challenge.” (Clini-
cal trial coordinator).

Early neuromuscular CTN implementation strategies 
aligned to identified needs
Findings from the needs assessment directly informed 
early Neuromuscular CTN implementation strategies 
(Table  1). To address burdensome feasibility processes 
and excessive sponsor outreach, the Neuromuscular 
CTN established a centralized feasibility triage model. 
When approached by sponsors, the Neuromuscular CTN 
conducts an initial high-level protocol review summa-
rizing key requirements, anticipated resource demands, 
and potential operational challenges. This information 
is shared with relevant PIs based on site capabilities and 
patient populations, reducing duplicative outreach and 

supporting more efficient decision-making. Where inter-
est is confirmed, the Neuromuscular CTN facilitates 
progression to formal feasibility, including execution of 
confidentiality disclosure agreements between sponsors 
and participating institutions. In parallel, the Neuromus-
cular CTN supports early mentorship and peer consulta-
tion, enabling less-experienced or lower-volume sites to 
seek guidance from experienced trialists when assessing 
feasibility and readiness.

To address resource constraints, professional devel-
opment needs, peer networking gaps, and workforce 
sustainability, the Neuromuscular CTN established a 
national Community of Practice (CoP) based on the 
Wenger-Trayner Community of Practice framework [15].
This framework emphasizes shared learning, peer lead-
ership, and progressive participation among members 
with varying levels of experience. The Neuromuscular 
CTN CoP brings together clinical research coordinators, 
trial managers, research nurses, and PIs from 21 institu-
tions across Canada and convenes through structured 
bimonthly virtual sessions and semi-annual open forum ​
(​​​h​t​​t​p​s​​:​/​/​n​​e​u​​r​o​m​​u​s​c​​u​l​a​r​​n​e​​t​w​o​​r​k​.​​c​a​/​p​​i​l​​l​a​r​-​3​-​c​l​i​n​i​c​a​l​-​p​r​a​c​t​
i​c​e​-​r​e​s​e​a​r​c​h​/​c​o​m​m​u​n​i​t​y​-​o​f​-​p​r​a​c​t​i​c​e​/​​​​​)​.​​

CoP activities focus on practical, experience-based 
learning related to trial operations, including audit readi-
ness, protocol amendments, trial start-up processes, and 
cross-jurisdictional regulatory and operational chal-
lenges. The CoP is supported by three designated cham-
pions (RH, NM, AS), highly experienced clinical trial 
professionals who serve as peer educators and facilita-
tors, providing continuity, subject-matter expertise, and 
leadership across sessions. In addition to group-based 
learning, the Neuromuscular CTN supports structured 
one-on-one and peer-to-peer mentorship, pairing junior 
PIs and clinical trial personnel with more experienced 
colleagues in the same roles who function as peer men-
tors and champions. This approach was designed to build 
confidence, foster leadership development, and support 
long-term trial workforce capacity.

To ensure ongoing alignment to site-level challenges, 
the Neuromuscular CTN manager (MM) conducts 

Table 1  Alignment of identified barriers, facilitators, and CTN strategies across CFIR domains
CFIR Domain Barriers and Facilitators Identified Neuromuscular CTN Strategies
Intervention Characteristics High complexity of neuromuscular trials; burdensome and dupli-

cative feasibility processes
Centralized feasibility triage and protocol review; 
staged progression to formal feasibility

Outer Setting Fragmented sponsor outreach; limited visibility of Canadian trial 
capacity; geographically dispersed patient populations

Single entry point for sponsors; national clinical trial 
database; articulation of Canada’s value proposition

Inner Setting Variable institutional capacity; small, overstretched clinic teams; 
workflow heterogeneity

Site-specific feasibility matching; operational check-
ins; cross-site problem-solving

Characteristics of 
Individuals

Variable PI and coordinator experience; strong motivation but 
unmet training needs

Provide mentorship; CoP; tailored capacity-building

Implementation Process Fragmented coordination across stakeholders; delayed identifica-
tion of operational challenges

Continuous one-on-one operational monitoring; 
integration with patient organizations and registries

Abbreviations: CFIR = Consolidated Framework for Implementation Research; CoP = Community of Practice; CTN = Clinical Trial Network

https://neuromuscularnetwork.ca/pillar-3-clinical-practice-research/community-of-practice/
https://neuromuscularnetwork.ca/pillar-3-clinical-practice-research/community-of-practice/
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regular one-on-one operational check-ins with partici-
pating centres. These consultations monitor workload, 
staffing changes, sponsor interactions, regulatory delays, 
and emerging barriers, enabling proactive, tailored sup-
port rather than retrospective problem-solving.

To address limited visibility of trial opportunities, the 
Neuromuscular CTN developed and maintains a national 
neuromuscular clinical trial database, updated monthly 
with information provided directly by clinical teams ​(​​​h​t​​
t​p​s​​:​/​/​n​​e​u​​r​o​m​​u​s​c​​u​l​a​r​​n​e​​t​w​o​​r​k​.​​c​a​/​p​​i​l​​l​a​r​​-​2​-​​c​l​i​n​​i​c​​a​l​-​r​e​s​e​a​r​c​h​
/​c​l​i​n​i​c​a​l​-​t​r​i​a​l​-​n​e​t​w​o​r​k​/​c​l​i​n​i​c​a​l​-​t​r​i​a​l​-​d​a​t​a​b​a​s​e​/​#​d​a​t​a​b​a​s​e​​​​​)​. 
The database includes trial status, participating sites, PIs, 
and coordinator contacts and serves as a shared national 
resource for collaboration and referral. Quarterly, non-
industry updates summarizing neuromuscular clinical 
trials and recent Health Canada approvals are dissemi-
nated to Neuromuscular CTN members.

Finally, to reduce fragmentation across networks and 
infrastructures, the Neuromuscular CTN maintains close 
coordination with MDC as the primary national pathway 
for patient engagement and with the CNDR for align-
ment on clinical data and recruitment pathways. This 
coordinated approach minimizes duplicative outreach 
and supports coherent, patient-centred trial communica-
tion across Canada.

Discussion
This study describes the early implementation of a 
national clinical trial network designed to address bar-
riers to neuromuscular clinical trial conduct identified 
directly by neuromuscular PIs and clinical trial person-
nel across Canada. Through a multi-phase needs assess-
ment, we found that limitations in neuromuscular trial 
activity were not driven by a lack of clinical expertise or 
investigator interest, but rather by structural and opera-
tional challenges including fragmented communication 
channels, burdensome feasibility processes, workforce 
constraints, and limited national visibility of trial oppor-
tunities. The early implementation strategies of the Neu-
romuscular CTN including centralized feasibility triage, 
facilitation of peer mentorship opportunities, a national 
CoP, ongoing site-level operational monitoring, and inte-
gration with existing patient organizations and registry 
infrastructures were intentionally designed in response 
to these findings. Together, these results underscore that 
in rare diseases where clinical trial capacity is inherently 
constrained, coordinated national infrastructure can play 
a critical role in translating scientific and therapeutic 
opportunities into effective and equitable trial delivery.

These findings align with rare disease literature dem-
onstrating that clinical trials in small populations are 
uniquely challenged by limited patient numbers, geo-
graphic dispersion, phenotypic heterogeneity, incomplete 
natural history data, and difficulties identifying sensitive 

and clinically meaningful endpoints [3]. Such constraints 
complicate trial design, power analysis, feasibility assess-
ment, and recruitment, making rare disease trial eco-
systems particularly dependent on coordination, shared 
expertise, and sustained infrastructure. Without these 
supports, even scientifically compelling trials risk delayed 
activation, under-enrolment, or suboptimal execution.

International experience provides strong evidence 
that coordinated CTNs can mitigate these challenges. 
In Europe, the TREAT-NMD Alliance ​(​​​h​t​t​p​s​:​/​/​w​w​w​.​t​r​
e​a​t​-​n​m​d​.​o​r​g​/​​​​​) established a comprehensive infrastruc-
ture combining expert care and trial sites, standardized 
outcome measures, and disease registries, directly sup-
porting the successful conduct of multiple neuromuscu-
lar clinical trials and subsequent regulatory approvals, 
including therapies for DMD and SMA [16, 17]. Similarly, 
EURO-NMD has demonstrated that structured collabo-
ration among expert centres improves trial readiness, 
harmonizes care and research practices, and facilitates 
cross-border recruitment in neuromuscular diseases 
[18].

In parallel with these international initiatives, tools 
have also been developed to improve visibility of clini-
cal trial capacity across neuromuscular centres. The 
Care and Trial Site Registry (CTSR), developed through 
the TREAT-NMD and EURO-NMD networks, provides 
a searchable platform where neuromuscular centres can 
maintain standardized profiles describing their clinical 
expertise, infrastructure, patient populations, and trial 
experience [16]. Such platforms are intended to facilitate 
trial feasibility assessments and enable industry sponsors 
and collaborators to efficiently identify appropriate sites 
for clinical research. Canadian neuromuscular centres 
have participated in CTSR; however, consistent updating 
of registry profiles and routine use of the platform have 
proven challenging. Despite efforts by the Canadian Neu-
romuscular CTN to encourage centres to maintain pro-
files and promote the tool to sponsors, uptake has been 
variable. Unlike some European contexts where CTSR 
operates alongside integrated patient registries and 
coordinated trial networks, alignment between CTSR 
and Canadian data infrastructures such as the CNDR 
has been more limited. These experiences highlight that 
while technical platforms can support trial coordination, 
their effectiveness depends on sustained engagement, 
integration with existing data systems, and active net-
work governance.

In the United States, the NIH-funded Rare Diseases 
Clinical Research Network (RDCRN) offers further evi-
dence of the value of coordinated trial infrastructure. 
The RDCRN has been shown to accelerate recruitment, 
improve data quality, enhance patient engagement, and 
contribute to multiple therapeutic advances across rare 
disease domains through sustained, network-based 

https://neuromuscularnetwork.ca/pillar-2-clinical-research/clinical-trial-network/clinical-trial-database/#database
https://neuromuscularnetwork.ca/pillar-2-clinical-research/clinical-trial-network/clinical-trial-database/#database
https://neuromuscularnetwork.ca/pillar-2-clinical-research/clinical-trial-network/clinical-trial-database/#database
https://www.treat-nmd.org/
https://www.treat-nmd.org/
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collaboration [19]. Collectively, these models demon-
strate that rare disease trials succeed not solely through 
scientific innovation, but through deliberate investment 
in coordination, workforce development, and shared 
operational capacity.

Collectively, these international models underscore 
that successful rare disease trial ecosystems depend on 
coordinated infrastructure that links site identification, 
data and registry assets, and workforce capacity, along-
side active governance that sustains engagement over 
time.

Within Canada, national and provincial initiatives sup-
port complementary aspects of rare disease research and 
clinical trial delivery. RareKids-CAN ​(​​​h​t​t​p​s​:​/​/​w​w​w​.​r​a​r​
e​k​i​d​s​c​a​n​.​c​o​m​/​​​​​) is a disease-agnostic pediatric rare dis-
ease clinical trial network that brings together patients, 
families, PIs, research networks, industry collabora-
tors, and regulatory and health system stakeholders. 
Its mandate includes accelerating trial design, enhanc-
ing feasibility and start-up processes, strengthening site 
capacity, supporting operational readiness, and facilitat-
ing access pathways for novel therapies. At the provincial 
level, CATALIS Québec (https://catalisquebec.com/en/) 
functions as a clinical trials acceleration platform that 
supports feasibility assessment, trial start-up, and health-
system coordination to improve the efficiency and readi-
ness of Quebec’s clinical research environment.

The Canadian Rare Diseases Network ​(​​​h​t​t​p​s​:​/​/​c​a​n​a​d​i​a​
n​r​d​n​.​c​a​/​​​​​) is a national collaborative network dedicated to 
strengthening rare disease research, care, and data eco-
systems across Canada. Its mandate includes supporting 
integrated research platforms, enhancing data sharing 
and interoperability, advocating for sustained investment 
in rare disease infrastructure, and facilitating cross-juris-
dictional collaboration among academic, clinical, patient, 
industry, and policy partners.

Disease-specific national research networks have also 
demonstrated the value of coordinated collaboration. The 
Canadian ALS Research Network (CALS, ​h​t​t​p​s​:​/​/​a​l​s​.​c​a​/​r​
e​s​e​a​r​c​h​/​c​a​l​s​/​​​​ ) provides an example of a well-established 
national consortium advancing clinical research in amyo-
trophic lateral sclerosis (ALS). Coordinated through ALS 
Canada rather than a single academic institution, CALS 
supports collaboration among ALS clinics and PIs across 
Canada. This national structure has helped increase the 
visibility of Canadian ALS trial sites, facilitate advocacy 
for expanded participation across centres, and strengthen 
connectivity among ALS clinicians and researchers to 
address both clinical and research priorities [20]. The 
network’s centralized coordination and dedicated man-
agement have contributed to the growth of ALS clinical 
research activity across participating sites.

These initiatives demonstrate that Canada has an 
emerging ecosystem of clinical research infrastructure; 

however, neuromuscular trials span a broad set of dis-
eases, age groups, and multidisciplinary models of care, 
and the neuromuscular trial landscape has historically 
lacked a single, coordinated mechanism to streamline 
feasibility interactions, build trial workforce capacity, 
and provide a shared national view of trial activity across 
centres. The Neuromuscular CTN was established to 
operationalize these principles within the neuromuscu-
lar trial landscape at a time of rapid growth in therapeu-
tic development and trial activity. While neuromuscular 
trials would occur in Canada in the absence of a formal 
network, our findings suggest that without coordination, 
such trials risk underperforming, overburdening study 
teams, and failing to fully leverage national expertise. 
Rather than functioning primarily to generate trials, the 
Neuromuscular CTN is designed to ensure that exist-
ing and emerging trial activity is supported, strategically 
aligned, and positioned to perform at a level consistent 
with the expertise of participating centres.

An important consideration for national trial infra-
structures is scalability as therapeutic pipelines expand. 
The operational strategies of the Neuromuscular CTN 
were intentionally designed to function across differ-
ent levels of network activity. Key components including 
centralized feasibility triage, the CoP, shared trial visibil-
ity through the national database, and mentorship struc-
tures support coordination and knowledge exchange 
across centres without relying on a fixed number of par-
ticipating sites or trials. As neuromuscular clinical trial 
activity increases, these structures can continue to sup-
port collaboration and information flow while additional 
governance approaches such as regional coordination, 
tiered mentorship models, or structured approaches to 
operational monitoring may be introduced. Designing 
the Neuromuscular CTN with scalability in mind helps 
ensure that the network represents a sustainable national 
infrastructure capable of supporting a growing ecosys-
tem of neuromuscular clinical trials, sites, and trained 
personnel.

A distinguishing feature of the Neuromuscular CTN 
is its emphasis on workforce sustainability, peer learn-
ing, and mentorship. Although the rare disease litera-
ture frequently emphasizes trial design, endpoints, and 
recruitment, comparatively less attention has been paid 
to the roles of clinical trial coordinators, managers, and 
research nurses, despite evidence that workforce insta-
bility and limited professional development opportuni-
ties can undermine trial efficiency and continuity [14, 
21]. Within the neuromuscular community, mentorship 
often occurs informally through collaborative networks 
and shared problem-solving among experienced PIs 
and trial personnel. The Neuromuscular CTN seeks to 
build on these existing practices by creating opportuni-
ties for structured peer exchange through the CoP and 

https://www.rarekidscan.com/
https://www.rarekidscan.com/
https://catalisquebec.com/en/
https://canadianrdn.ca/
https://canadianrdn.ca/
https://als.ca/research/cals/
https://als.ca/research/cals/
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by exploring approaches to better support early-career 
PIs and emerging clinical trial professionals. Strengthen-
ing mentorship pathways, workforce development and 
collaboration with like-minded organizations will be an 
important focus of the network as it evolves.

The Neuromuscular CTN’s emphasis on regular, one-
on-one operational check-ins further differentiates this 
model from more static network structures. By enabling 
early identification of site-level challenges such as staff-
ing changes, sponsor interactions, or regulatory delays, 
the Neuromuscular CTN supports proactive, tailored 
interventions rather than retrospective problem-solving. 
This adaptive implementation approach is particularly 
relevant in rare diseases, where small disruptions can dis-
proportionately affect trial timelines and capacity.

The Neuromuscular CTN model prioritizes integration 
with existing patient organizations and disease registries 
rather than creating parallel infrastructures. Patient orga-
nizations have been shown to play a critical role in rare 
disease clinical trials by supporting feasibility assessment, 
improving trial awareness and recruitment, enhancing 
retention, and informing protocol acceptability, particu-
larly in small and heterogeneous populations [22, 23]. 
The EURORDIS Rare Barometer surveys further indicate 
that while most people living with rare diseases express 
willingness to participate in clinical trials, lack of acces-
sible information, limited awareness of ongoing studies, 
and poor coordination between research initiatives and 
clinical care remain major barriers to participation [5]. 
Respondents consistently identify patient organizations 
as trusted sources of trial information and emphasize 
the importance of alignment with existing care path-
ways and registries to reduce duplication and participa-
tion burden. By collaborating closely with MDC for trial 
awareness and participant engagement and with estab-
lished registries for clinical data, the Neuromuscular 
CTN minimizes duplication, reduces participant fatigue, 
and strengthens coherent, patient-centred recruitment 
pathways.

Limitations and future directions
This study reflects early implementation experiences 
and qualitative insights from engaged stakeholders. Par-
ticipation was limited to individuals who responded to 
outreach and may reflect a subset of more engaged or 
trial-active sites. While the number of non-respondents 
is reported, reasons for non-participation were not sys-
tematically collected, which may limit interpretation of 
perspectives from less-engaged centres.

In addition, the study focused primarily on centres 
with prior clinical trial experience or recognized trial 
readiness and may not fully capture barriers faced by 
sites without established research infrastructure. These 
perspectives are important for understanding broader 

system-level inequities in trial access and capacity. The 
study was not designed to formally compare perspectives 
between adult and pediatric centres, and potential dif-
ferences between these settings may not have been fully 
explored.

Quantitative evaluation of longer-term outcomes, 
including trial activation timelines, sponsor engage-
ment, and patient enrollment will be important to 
assess the sustained impact of the Neuromuscular CTN. 
Future work will focus on evaluating performance met-
rics, strengthening and scaling mentorship models, and 
exploring policy-relevant implications for improving trial 
efficiency and access across rare disease contexts.

Conclusion
Although the Neuromuscular CTN is in an early phase of 
implementation, our findings highlight several structural 
and operational barriers that influence neuromuscular 
clinical trial conduct in Canada. The implementation 
strategies described, including centralized feasibility 
coordination, mentorship, and workforce capacity-build-
ing, were developed in direct response to these identified 
needs and aimed to strengthen national trial readiness 
and collaboration. Future evaluation will be important to 
assess the impact of this model on trial activation, work-
force sustainability, and patient access to clinical research 
opportunities.

As therapeutic development in rare diseases continues 
to accelerate, coordinated national infrastructures such 
as the Neuromuscular CTN will play an important role in 
ensuring that clinical trials not only occur but are deliv-
ered efficiently, equitably, and in a manner that reflects 
the expertise of participating centres. The experience of 
the Neuromuscular CTN may also offer a transferable 
approach for other rare disease communities seeking to 
strengthen clinical trial ecosystems and expand access to 
innovation.
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