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ABSTRACT

This Review Article summarizes the different modalities of disease registries and which ones are most appropriate for the identification of
early disease stages or even prodromal individuals for the enrollment in disease-modifying trials. It provides some recommendations which
Disease Registries may enhance the success of patient recruitment in the future, namely a mix of paper and web-based patient-powered

registries with various feed-back mechanisms.
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Background

Even though over 80 novel therapies were tried in Alzheimer’s in
the past decade, all failed so far [1]. That leaves the question whether
the therapeutic targets (amyloid, BACE, gamma-secretase) were
wrong — or whether a methodological mistake is underlying that
series of failures [2].

Amongst the ideas what errors may have contributed to the given
situation, the concept came up that any disease-modifying therapy
needs to start earliest possible in the disease process to preserve a
sufficient amount of neuronal cells for proper functioning.

Implementing this concept in clinical trials leaves the question:
how to identify individuals that may develop a disease in coming
years, but not yet have symptoms and - as a consequence — are not
aware of the fact they could benefit from the participation in such a
trial (Figure 1).

A second question is related: how to motivate individuals to
register and (what is even more challenging) to regularly update their
registry-information who are not yet suffering from any symptoms?
This question is critical since we know that only about 6% of patients
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with a severe disease participate in clinical trials [3]. How much lower
will be the % in a population yet being symptom-free?

In Alzheimer’s disease, a recent survey of Karolina Krysinska,
et al. [4] revealed 31 ongoing AD registries across the globe. More
than half of the registries aimed to conduct or facilitate research,
including preclinical research registries and registries recruiting
research volunteers. In the USA, 5 registries were identified which
were exclusively built to facilitate the enrollment of prodromal or
early stages of the disease [5].

The contribution of registries to the operational success of clinical
trials in AD is not easy to assess. Based on limited publicly shared
examples [5] only a very minor percentage of registered individuals
would actually qualify for the enrollment in an early symptomatic
AD study. In a selection funnel hypothetically applied to the Brain
Health Registry, out of at that time 31,428 registered individuals,
only less than 10% fulfilled certain common selection criteria such
as age, cognitive state, no prohibited concomitant medication and
willingness to participate in a study. When also the criterion of yet
observed cognitive deficits was applied, even less (only 144 individuals
= 0.5%) would be eligible. This rate was confirmed when later actual
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Figure 1: In the most common neurodegenerative disorder
Alzheimer’s, the disease starts decades before the first symptoms
become obvious. Currently Mild AD studies are conducted but the first
“Very early symptomatic AD trials” are ongoing. For the recruitment
in such “very early” studies, special recruitment tactics are needed [2].

studies were supported by this registry. As detailed in [6], the vast
majority of patients (98.5%) participating in clinical studies are still
identified by the participating centers through local advertisement
and other established methods: In four interventional Phase 2 and 3
(pre-marketing) clinical trials in AD, a total of 1,387 individuals out
of the total registry of 53,782 datasets (2.6%) were referred to these
studies, with only 21 being ultimately enrolled (1.5%). This raises
the question whether registries are at all an appropriate method to
enhance enrollment.

In other diseases, registries not
yet as common as in AD. In 2015, the EU Joint Programme
Neurodegenerative Disease Research (JPND) reviewed the registries

in Alzheimer’s disease, frontotemporal dementia, Huntington’s

neurodegenerative are

disease, Parkinson’s disease, prion disease, motor neuron disease and
the spinocerebellar ataxias. In all entities only local registries were in
place, except in Parkinson’s. This creates the questions whether and
under what conditions it would be worth an investment in patient
registries for expected disease-modifying studies also in these disease
entities.

Method

We reviewed existing literature which detailed the impact

of registries subject enrollment in disease-modifying

neurodegenerative trials. Since only limited publications are yet

on
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available in this field, we also utilized internal insights from ongoing
clinical trials at ICON, and from existing stroke registries and the
currently established ‘Digital Dementia Registry Bavaria’ (digiDEM;
www.digidem.de) at the University Erlangen-Nuremberg, to identify
best practices.

Results

Registries are defined as “an organized system that uses
observational study methods to collect uniform data (clinical and
other) to evaluate specified outcomes for a population defined
by a particular disease, condition, or exposure, and that serves a
predetermined scientific, clinical, or policy purpose(s) [7,9].

Various guidance exists for the proper set-up of a registry
[7,8,10,11].

According to Workman TA [12] one should mainly differentiate
between:

1. Research-centric; these can be further divided into

e Population-focused / -based registries (enrolling a more
representative national or regional sample of the population,
also often named a “cohort”). These are often closely linked to
the national public healthcare system and re-embursement,
such as in the Swedish SveDem which reached a national
coverage rate of enrolling 30% of newly diagnosed patients
with AD in 2012. Another example where the reporting of
patients in a registry is a mandatory requirement is the
California Parkinson’s Disease Registry [www.capdregistry.
org]. Also patient-empowered registries are most typically
population-focused, such as the Michael J Fox trial-finder
registry, also in PD.

e Hospital based databases. These are often more selective, thus
potentially having to some degree a selection bias.

However, when managed by researchers, the registry may
provide little or no opportunity for involvement or control by patient
or family members or patient support and advocacy organizations.
As a result, the registries may not meet the needs of patients, family
members and informal caregivers as well as advocacy groups [12,13].

Logically, that would limit the ability of these registries to be of
interest for the targeted population. The alternative is:

2. Patient-powered registries [8]. These ones are in many ways
similar to researcher-generated patient registries, with one
exception: patients and family members, not researchers,
“power” the registry by managing or controlling the
collection of the data, the research agenda or the data, and/
or the translation and dissemination of the research from the
data. An effort to document such patient-generated registries
is being undertaken by the American Association for the
Advancement of Science through funding by the Agency for
Healthcare Research and Quality [14]. A study of 201 disease
advocacy organizations found that forty-five percent had
supported a research registry or a biobank [15].

This differentiation is relevant since it not only is determining
what group initiates the registry (academia versus patient groups),
but also to what objectives are fulfilled.

Academic, research-centric registries are mainly interested in:
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A. Facilitate the recruitment of patients for clinical trials.
Johnson, et al. [16] provide a good overview what methods
of enrollment in a disease registry work best. Direct mailing
turned out to be most expensive but of limited effect, while
paid internet advertisements (Facebook and Google) were
most effective and yielded over 65% of all enrolled individuals.
Indirect methods (word of mouth, twitter, advocacy websites)
were contributing only about 15%. The most promising
method however depends on the age group, with those above
65 years still prefer classic direct mailing [17].

B. Epidemiology: Learn about population behavior and their
association with disease development.

The patients are more interested in aspects such as:

C. Current information about their disease

D. Support the development of new therapies

E. Empowerment to better manage their chronic disease.

There is of course overlap of objectives between both groups. The
key question: Which of these objectives are crucial to be addressed
for the success of registries which shall facilitate enrollment in early
disease treatment studies?

Individuals entering such registries do that in general if three
conditions are fulfilled [17].

1. For altruistic reasons; patients expect their contribution may
help others. Regular (e.g. bi-annually) status reports shared
with all stakeholders (including all registered participants) are
a good tool to ensure this aspect is fulfilled. An example for
such a status update report is provided by the Cystic Fibrosis
Foundation [18]. Another option to address that need is
the ability of members to not only participate in top-down
shared information, but also to communicate bottom-up or
even horizontally with the peer group. The patient-powered
registry “patientslikeme” fully implemented that requirement
(Figure 2).

2. Insights and access to new therapies; they expect their own
care may benefit. This aspect is detailed by Nelson, et al.
[19]. The result could be a win-win for both key stakeholders
(health care providers and patients) by mutually providing
status updates as outlined in Figure 2.

3. Convenience; enrolling in a registry must be easy. For that
purpose, a number of technical solutions are available, mainly
to register online. This however creates the risk of duplicate
or even falsified entries, what led to the concern that “only
a small minority of patients with sufficient education and
ability are able to participate, and that data may be biased”
[20]. However, for registries exclusively focusing on the
pre-identification of individuals at risk, this is much less an
issue than for registries which shall generate epidemiologic
data or even support a drug registration. Also, limiting
competition and reducing the fracturing of efforts to collect
data, raise funds, or advance knowledge is a relevant aspect of
convenience. However, until such “best practices” registries
are not yet fully in place, competition for best solutions
should not be restricted.
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Figure 2: Both main stakeholders use the registry as a platform to
share and exchange information relevant for both of them. Modified
from Nelson, et al. [19].

In such shared models, a fourths aspect is of relevance, more in
Europe than in US: Data privacy; make sure any data provided are
only used for the detailed purpose and otherwise safe.

Another item that should be kept in mind when setting up a
registry is the appropriate data structure. Such a default data structure
is detailed in [21]. For a patient-powered registry we propose the
following most lean structure:

Basic data

e The consent for the registry and data use (by patient and
legal guardian; of growing relevance is the upfront provided
consent while the patient is still capable of consenting for
activities, e.g. participation in trial or in any biosampling,
what may only happen after disease progression)

e DPatient diagnose

e Patient personal information (name, gender, date and place
of birth)

e Disease history (age at onset and at diagnose)
Epidemiology

° Familial or sporadic

° Genes identified (if any)
Clinical status

° Treatment

° Symptoms
Research status

e Agreement to be contacted for a trial

e Agreement for specific (CSF

biosampling, MRI, PET)

procedures sampling,

e Having already given a biologic sample

Since not all registries follow a consistent format, it leaves the
weakness that an aligned approach which would use all existing
registries in a similar fashion is not possible. However, in large
clinical trials in AD, targeting the enrollment of sometimes over 1,000
participants in Phase 3 studies [22], a harmonized approach would
make contacts more efficient.

A fully compatible data structure may however become less and
less relevant due to the improving abilities to perform data-mining in
various databases [23].

With IT technology progressing further, not only various registries
may get linked, but also registries and biobanks and/or Electronic
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Health Records (EHR). EHRs may thus supplement the current role
of registries, even though they usually not allow a direct contact of
the individual patient. Such links into other database formats would
also open doors to the use of Patient Reported Outcome Data in
registries. More and more patients use wearable technology through
Smartphones. These may provide very conveniently captured
information about disease onset and progression, as already done in
Parkinson’s [24] or in Alzheimer’s [25].

Discussion

The implementation and maintenance of a registry which
fulfills all these requirements is a major investment. For instance, in
Australia, the cost of establishing a major national registry (50,000
cases reported annually), including the cost of the IT systems, has been
estimated in 2013 at approximately US$ 0.5-US$0.75 million and the
annual cost of maintaining such a registry at approximately US$0.75-
US$1 million [26]. Such an investment to enhance enrollment in a
disease-modifying clinical trial in a neurodegenerative disease should
provide some appropriate return.

Patientslikeme.com managed to become a profitable registry with
over 600,000 members in 2,800 different conditions. That may be
due to the fact this registry is built bottom-up, i.e. a patient-powered
registry which applies best practices to become an attractive and user-
friendly tool that is not only collecting information but also offering
ways to individually retrieve information from the system (Figure 3).

The concern around such “bottom-up” built registries is that
only a small minority of patients with sufficient education are able to
participate, and that data may thus be biased.

Furthermore, when collecting data from patients online, there
is the distinct possibility that users are not who they appear to be.
In registries which have the objectives B (Epidemiology), C (Learn
about the disease) or D (Support the development of new therapies)

it is crucial to have access to reliable data. If the only objective is A:
Enhance enrollment, this restriction is less an issue, since fake entries
would not respond to any request for participation, while anyway,
only a small portion of the registered individuals qualify for a given
study.

Such fake entries nonetheless may increase administrative efforts
for the registry and also create unnecessary high failures during initial
screening for a new study.

As a solution, many websites ask users to enter minimal
information about themselves, thus lowering the barrier for
misrepresentation [27].

Combining a registry with a bio-bank would nearly eliminate
that risk, since every registered person would have to provide a bio-
sample - such as in the for-profit registry 23andme.com.

Last not least, Smartphone-based technology would allow remote
identification through scanned and securely transmitted identity
cards, a technology already used by banks and for airline check-in.

e Thus, from the characteristics for the quality of a registry [11]
only the below two items apply to the herein described Type
A registries. A Governance layer (e.g. it should have a charter
and defined oversight roles, and a business plan, all being
publicly available) is required

e Data security for all registries capturing any type of privacy
information.

Data quality and the information quality are less relevant (as
detailed above).

Conclusion

Registries which shall primarily support the enrollment in
preventive trials can be of a quite simple design, what should allow a
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rapid and large-scale set-up also in neurodegenerative diseases aside
AD, such as Parkinson’s (PD), Progressive Supranuclear Palsy (PSP),
Multi-System Atrophy (MSA), Amyotrophic Lateral Sclerosis (ALS)
and others. High compliance and retention can get achieved with a
“patient-powered” design that also addresses the need for feed-back
and interaction to / from and in-between the registered individuals.
Modern IT technology should be applied to allow links into other
similar registries and the integration of further data-sources, such
as biobanks, Patient-Reported Outcomes and data from patient’s
Smartphone.
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