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Neurodegenerative Disorders: A Wealth 
Of Opportunities For Digital Technologies
Neurodegenerative disorders are defined as chronic 
progressive conditions that damage and destroy 
parts of the human nervous system, particularly the 
brain, over a long period. They are many in number 
and highly diversified in nature, but some of the most 
common are:

•	� Alzheimer’s disease, which is characterized by memory 
loss, followed by other aspects of cognitive decline

•	� Parkinson’s disease, which has both motor and 
non-motor symptoms, such as tremors, rigidity, slow 
movement, and cognitive changes

•	� Huntington’s disease, a genetic disorder that 
typically leads to declines in thinking, movement,  
and mood

•	� Multiple sclerosis (MS), a chronic, autoimmune-
mediated, neurodegenerative disease of the central 
nervous system characterized by inflammatory 
demyelination with eventual neuronal damage

•	� Amyotrophic lateral sclerosis (ALS), also known as 
Lou Gehrig’s disease, which affects motor neurons 
and leads to muscle weakness and paralysis

Neurodegenerative diseases are primarily diseases 
of aging. With the increasing average age of the 
population in the developed world, as more life-
prolonging treatments are found for cancers and 
other diseases, they have come to impose an ever-
increasing burden on healthcare costs. Not surprisingly, 
considerable R&D is underway in this field.

The size of the neurodegenerative disease drug market 
is a matter of definition. A recent report by Fortune 
Business Insights estimates the market to be $54.22 
billion in 2024, growing at a compound annual growth 
rate (CAGR) of 5.6% to reach $85.4 billion by the end of 
2032, with nearly 52% of the market in North America.1 
Meanwhile, Research & Markets valued the market 
at $43.7 billion in 2024 with a CAGR of 6.8% to reach 
$64.9 billion by 2030.2

Neurodegenerative diseases are incurable. Historically, 
drugs were developed to treat symptoms and slow 
the progression of the disease. With recent advances 
in such fields as genetics and neuroimmunology, 
it has become possible to treat the underlying 
pathophysiology of some of these diseases. This, in 
turn, has led to increased funding through government 
incentives and private investment, enabling the 
discovery of more effective treatments. Some of the 
most promising new modalities emerging include 
monoclonal antibodies (mAbs), as well as other 
biologics, cell and gene therapies, and traditional  
small molecules.

For example, Alzheimer’s is by far the most prevalent 
neurodegenerative disease, affecting over 5 million 
people in the U.S. alone. According to a recent review, 
there were 164 ongoing clinical trials assessing 127 
drugs at the start of 2024. Of these, 41% were testing 
disease-modifying small molecule drugs, 34% were  
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for disease-modifying biological agents, 14% for  
the treatment of neuropsychiatric symptoms, and  
the remaining 10% were evaluating cognition-
enhancing agents.3

In parallel, biomarker-driven patient selection,  
digital outcome measures, and the use of fluid 
biomarkers are improving trial efficiency and 
personalization of some therapies, while artificial 
intelligence (AI)-assisted drug discovery and 
patient stratification tools may further improve trial 
outcomes. Real-world evidence (RWE) and post-market 
surveillance are being used to support regulatory 
decisions and inform reimbursement strategies.

Neurodegenerative diseases present a world of 
opportunity for pharmaceutical and biotechnology 
companies. However, the complexity of the diseases 
themselves and the wide array of technologies on  
offer, to name just two of the most obvious hurdles, 
make it vital for them to find the right partners with 
whom to guide their compounds through the pitfalls  
of clinical development.

Survey Findings 
Between May 8 and 19, 2025, Citeline emailed 
invitations to participate in an online survey to 
active users on behalf of Allucent. The 106 qualified 
respondents represented pharma or biotech 
companies with an R&D spend less than $1 billion/
year, who: are actively engaged in neurodegenerative 
clinical trials; are currently working or planning to work 
with a CRO on these trials; and have their company 
headquarters located in either North America, Europe, 
the Middle East, Japan, South Korea, Australia, or  
New Zealand.

The companies represented by the respondents were 
spread reasonably evenly in terms of their main 
activity (57.5% biotech vs. 42.5% pharma) and their 
R&D spends (35.8% under $100 million/year, 64.2% 
$100 million-$1 billion/year). In all, 70% were at a level 
above management (C-suite, EVP/SVP/VP, head of 
department, or director), while 30% were managers of 
all kinds. The majority (59%) were headquartered in 
North America, with a further 28% in Europe.

In terms of the respondents’ job functions, the largest 
single contingent, 29%, were in pharmacovigilance and 
drug safety, with significant other numbers in clinical 
operations (17%), project management (14%), executive 
management in multiple areas (13%), pharmacology/
Phase I (9%), and R&D management (8%). Medical 
affairs, outsourcing/purchasing management, 

regulatory affairs, RWE, and late-phase studies were 
also represented. Thus, there was considerable diversity 
in the respondents’ occupations.

The companies were also very diversified, both 
individually and collectively, in the neurodegenerative 
diseases they are currently targeting. Most were 
active in more than one area, with Alzheimer’s (64%), 
Parkinson’s (56%), and MS (54%) the commonest. 
Substantial numbers were also targeting ALS (41%), 
Huntington’s (41%), and frontotemporal dementia 
(FTD) (34%).

In terms of routes of administration, oral routes (49%) 
were by far the most common, although others were 
also well represented, including intravenous (24%), 
intraventricular (15%), and intrathecal (10%).

Many companies were developing more than a single 
modality, and many of these modalities were novel. 
Of the respondents, 73% were developing cell and 
gene therapies and 61% were developing biologics, 
notably mAbs, but 43% were active in small molecules. 
A similar number (42%) were developing RNA-based 
therapeutics, such as siRNA and mRNA. 

The companies had compounds at all stages of the 
pipeline from discovery (29% of respondents) to 
preclinical (39%), Phase I (60%), Phase II (48%), Phase 
III (28%), and the marketed/commercial stage (10%).

Whilst it is difficult to generalize with confidence, given 
the many variations in definition and the amorphous 
nature of the evidence, these general trends appear 
to be similar to other broad therapeutic areas in terms 
of the spread of usage of the different modalities and 
phases. For example, in cardiovascular diseases, data 
from Pharmaprojects, which analyzes figures of all 
drugs in development, shows a similar spread in terms 
of projects in the different phases.

However, Pharmaprojects data also shows that the 
neurodegenerative disease pipeline as a whole remains 
dominated by small molecules, which is not the case 
among the survey respondents here. It should also be 
noted that respondents’ projects, on the whole, were 
much further along in development on average than 
the global pipeline; according to Pharmaprojects data 
of July 2025, the global pipeline, excluding suspended 
projects, consisted of 1,657 compounds, with 62.2% 
in preclinical development, 16.2% in Phase I, 14.4% in 
Phase II, 5.7% in Phase III, and 1.4% at  
pre-registration.
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Barriers To Success
The challenges that pharmaceutical and biotechnology 
companies face in achieving clinical trial success for 
neurodegenerative disease drugs are just as diverse. 
The single most commonly mentioned was clinical trial 
recruitment, which 38% of respondents cited as one of 
the three most important barriers they face, but this is 
a long way short of being a universal one.

Drug delivery across the blood-brain barrier was 
mentioned by almost as many (37%), as was late-stage 
diagnosis (34%). Regulatory uncertainty (29%), limited 
understanding of pathogenesis (27%), variability in 
clinical assessments or rater subjectivity (also 27%), 
patient heterogeneity (25%), and poor predictive 
preclinical models (19%) were also mentioned often 
enough to qualify as significant and common issues.

When asked what the three biggest hurdles their 
company has encountered in recruiting patients for 
neurodegenerative disease clinical trials, all of the 
following options scored between 34% and 48%: the 
limited pool of eligible patients, patient diagnostic 
challenges, limited patient awareness of clinical trials, 
competition from other trials, difficulty in collaborating 
with patient advocacy groups or consortia, and limited 
access to well-qualified sites or investigators (see 
Figure 1).

Similarly, when asked what they saw as the three 
biggest burdens to patients and caregivers that impact 

participation in neurodegenerative clinical trials, 
answers were equally spread out. Travel or site visit 
logistics, time commitment, and disruption to daily life 
were the single most important issues, with 39% each, 
reflecting the long duration and complexity of trials 
in this area. Related to the above-mentioned issues, 
health-related declines during the trial (34%), challenges 
in caregiver support and emotional or psychological 
burdens (both 32%), financial burdens (27%), and 
burdensome study procedures or frequent testing (25%) 
were all frequently mentioned (see Figure 1).

Taken as a whole, this evidence suggests that the 
challenges are many, complex, and heterogeneous. 
For instance, at the most basic level, clinical trial 
recruitment and drug delivery across the blood-brain 
barrier are regarded as equally important. However, 
they pose entirely different challenges for different 
individuals within an organization.

Clinical trials are highly complex in all areas, and 
neurodegenerative diseases raise their own particularly 
complex set of challenges, from the limited patient 
pool, at least in some indications, to diagnosis issues 
and the fact that patients, by definition, are suffering 
from diseases of the brain that will only get worse over 
time and require high levels of support. Due to all this, 
the results can be said to highlight the importance of 
stakeholders being flexible, proactive, and ready to 
work in close cooperation with one another, both within 
the same company and across networks of companies. 

Figure 1. Recruitment Hurdles and Patient Burdens

Question: What are the biggest hurdles your company has encountered in recruiting patients 
for neurodegenerative disease clinical trials? (Please select up to 3 hurdles) 
Base: All respondents; up to 3 answers permitted (n=106). 

Question: From your perspective, what are the biggest burdens to patients (and caregivers) 
that impact participation in neurodegenerative clinical trials? (Please select up to 3 burdens) 
Base: All respondents; up to 3 answers permitted (n=106). 
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Figure 2. Digital Health Technologies Utilisation

Question: Is your company using or planning to use digital health technologies to monitor or assess symptoms related to neurodegenerative diseases? If yes, which types? 
(Please select all that apply)
Base: All respondents; multiple answers permitted (n=106).

4% 

25% 

37% 

43% 

44% 

45% 

48% 

No, we are not currently using or
planning to use digital health technologies

Other remote digital cognitive assessments

Speech or voice analysis tools

Electronic clinical /
patient outcome assessments (eCOA/ePRO)

Decentralized Clinical Trial (DCT) platforms

Smartphone apps
(e.g., Engagement/reminders, cognitive tests)

Sensors / Wearables (e.g., to monitor tremor, gait, or motor
symptoms, or general activity/movement measurement )

Digital Health Technologies
One detail worthy of note is that time commitment 
and disruption to daily life were seen as the number 
one burden of respondents at 39%. Digital health 
technologies (DHTs) form one way of responding 
to this issue. The industry has taken this on board, 
as only 4% are not using or planning to use digital 
health technologies to monitor or assess symptoms 
related to neurodegenerative diseases. This aligns with 

the emphasis in the recently introduced ICH E6(R3) 
guidelines on leveraging technology to enhance data 
quality and participant safety in clinical trials. 

In this instance the technologies they are using (see 
Figure 2) are diverse, with none clearly dominant; 
however, sensors and wearables are the most  
widely used. 

Electronic Clinical Outcome Assessments (eCOAs) 
also prove to be a popular tool for monitoring and 
assessing symptoms, with over three-quarters of  
the companies in the survey having incorporated 
clinician- and/or patient-reported eCOAs in 
neurodegenerative disease clinical studies, while a 
little over half of them have also used observer- and 
caregiver-reported eCOAs. 

Key challenges respondents have encountered 
or anticipate specifically with the use of eCOAs 
include the limited availability of validated tools for 

neurodegenerative conditions, inconsistent site or staff 
training and compliance challenges, usability issues for 
patients or caregivers, and regulatory or data integrity 
concerns. Each of these was highlighted by 43-46%  
of respondents (see Figure 3).

Despite the high inclusion level of sensors, wearables, 
and eCOA/ePRO technologies, more traditional 
endpoints, such as standard clinical rating scales, 
imaging biomarkers, and real-world data (RWD)/
observational endpoints, are currently favoured over 
digital endpoints. 
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Role of AI & ML
Given the sheer complexity of the challenges in 
neurodegenerative disease clinical studies, one would 
expect companies to be at the forefront of using AI 
and/or machine learning (ML) in their R&D efforts. Of 

the companies represented in the survey where the 
respondent knew the answer, 72% are already doing so. 
Predictably, they are using AI and ML in multiple and 
highly diverse areas (Figure 4). 

Figure 4. AI/ML Utilization & Practices

Question: Is your company currently using AI/ML in any aspect 
of its neurodegenerative R&D efforts?
Base: All respondents (n=100). Note: ‘N/A’ not included (n=6). 

Question: What are you using AI/ML in any aspect of its neurodegenerative 
R&D efforts for? (Please select all that apply)
Base: All respondents whose company currently using AI/ML in any aspect 
of its neurodegenerative R&D; multiple answers permitted (n=72).
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Figure 3. eCOA Utilization

Question: Please select the electronic clinical outcome assessments (e.g. COA / PROs / 
Caregiver) type(s) your company has incorporated into their neurodegenerative disease 
studies? (Please select all that apply)  
Base: All respondents who incorporate 'Electronic clinical outcome assessments (e.g. COA /
PROs / Caregiver)’ into neurodegenerative disease studies; multiple answers permitted (n=37).

Question: If using or planning to use eCOAs, what challenges have you encountered 
or do you anticipate? (Please select all that apply)
Base: All respondents; multiple answers permitted (n=106).
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Clinical trial design and optimization, for which 54% are 
using AI/ML, was the single most important, followed 
by predictive diagnostics (49%), target identification 
(44%), and biomarker discovery (40%). Other common 
uses include patient recruitment and analysis of RWD 
or longitudinal data (both 39%), patient stratification 
(31%), and lead optimization (29%). 

Notably, respondents ranked the roles they expect AI 
and ML will play in advancing neurodegenerative drug 
development almost equally. Early diagnosis, clinical 
trial design and optimization, patient stratification 
and recruitment, drug discovery, data analysis and 
operational efficiencies all scored between 47% and 
54%. The uniformity of the response rates around 50% 
may represent uncertainty regarding the future scope 
of AI and ML utilization.

Working With CROs
Given the wide range of capabilities needed to bring 
a neurodegenerative drug through clinical trials, 
respondents recognized the benefits of using clinical 
research organizations (CROs). The services they 
regarded as the most beneficial in terms of overcoming 
the barriers they face were unsurprisingly diverse 
(Figure 5), with the one regarded as the most beneficial 

being clinical trial design and feasibility (named by 
42%). Considering the small size and limited in-house 
resources of many responding companies, assistance 
with trial design and feasibility is to be expected.

Help is also widely sought from CROs in patient 
recruitment and site networks (34%), biostatistics and 
endpoint analysis, and imaging or neurology-specific 
clinical operations (both 30%). Companies are more 
likely to have sufficient resources for biomarker and 
bioanalytical assays, possibly because these are 
either developed in-house or purchased from other 
specialized service providers.

The biggest single issue encountered with previous 
CRO partnerships was timeline delays and missed 
timelines, which 35% of the whole cohort of 
respondents cited in their top three. Not far behind, 
with 28-29% each, were inconsistent quality across 
regions or sites, high CRO personnel turnover, and 
budget overruns or scope misalignment. These are 
all generic issues in working partnerships. Limited 
neuroscience-specific expertise ranked sixth out of 
ten (24% of respondents), suggesting that this is a 
relatively minor area of concern for sponsors.

Figure 5. CRO Neurodegenerative Disease Development Benefits 

Question: Which CRO services do you consider are or would be, most beneficial in overcoming barriers to clinical success in neurodegenerative disease development? 
(Please select up to 3 services)
Base: All respondents; up to 3 answers permitted (n=106).
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Future Outlook
Looking to the future, AI/ML in drug discovery ranked 
joint highest among the technologies or platforms 
respondents believe will have the biggest impact on 
developing neurodegenerative therapies in the next 

five to ten years, alongside advanced neuroimaging. 
These were each cited as among the top three by 42% 
of the respondents (Figure 6). Not far behind, with 36-
37% each, were mRNA/RNA-based therapeutics, gene-
editing, and biomarkers for diagnosis or monitoring. 

The results were even closer when it came to the 
breakthroughs respondents believed would be a game-
changer in their specific area of neurodegenerative 
disease research. All of the options—disease-modifying 
therapies, real-time neural monitoring, gene therapy 
delivery to the central nervous system, digital trial 
endpoints accepted by regulators, and personalized 
therapies based on biomarkers and blood-based 
validated fluid biomarkers—scored uniformly between 
40% and 48%, again likely reflecting a degree  
of uncertainty (see Figure 7). 

The respondents were broadly optimistic about the 
future of neurodegenerative disease treatment, even 
when reminded of the current drug development 
climate, which includes limited recent successes for 

neurodegenerative therapies, resource constraints,  
and regulatory hurdles. 

Nearly 80% of respondents described themselves 
as very optimistic, based on the belief that science 
and innovation will overcome short-term headwinds, 
or cautiously optimistic. A further 17% were neutral, 
saying the field needs stronger regulatory or funding 
support, while only 5% were somewhat or  
very pessimistic. 

In conclusion, there are numerous opportunities 
available for those who make informed choices in 
clinical trials and development, including collaborations 
with the right partners.

Figure 6. Future Impact Of Technologies & Platforms 

Question: Which technologies or platforms do you believe will have the biggest impact on developing neurodegenerative therapies in the next 5-10 years? 
(Please select up to 3 technologies or platforms)
Base: All respondents; up to 3 answers permitted (n=106).
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Figure 7. Neurodegenerative Disease Game-Changers

Question: What breakthrough do you think would be a game-changer in your neurodegenerative disease research? (Please select all that apply)
Base: All respondents; multiple answers permitted (n=106).
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