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Emerging technologies have the potential  
to revolutionise how patients engage with,  
and take part in, clinical research. They  
even make site-less and direct-to-patient 
registries possible.

Well-designed and high-performing patient registries can 
give great insight into real-world clinical practice, patient 
outcomes, product safety, and cost-effectiveness.

The problem is, they commonly run over a lengthy period 
to capture vital longitudinal data, making them expensive. 
They also traditionally recruit many small centres to capture 
enough patients, especially for rare conditions. All of which 
means registries need long-term commitment from the 
sponsoring company, investigators and participants.

Virtual clinical trials, enabled by a range of technology and 
mHealth devices, could offer an alternate approach.

Modern technology can support continuous health 
monitoring of individuals and populations, streamlining 
clinical research and engaging participants better than 
traditional methods. While patient registries have deployed 
a number of these technologies, few life science companies 
have embraced this approach.

So, how can the life sciences industry embrace this before 
the technology giants steal a march on clinical research?

In this paper, we explore the opportunity and value created 
through site-less registry design, and the key operational 
risks it raises.
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1ANATOMY OF  
A REGISTRY 
 

Patient registries are organised systems that  
use observational methods to collect uniform 
data over time on a population defined by  
a disease, condition or exposure.1

Registries can be powerful tools to:

• observe the course of a disease

• understand variations in treatment and 
outcomes

• see what affects prognosis and quality of life

• describe patterns of care

• assess effectiveness

• monitor safety and harm

• measure the quality of care.

Randomised controlled trials (RCTs) can complement 
registries, but their strict constraints and detailed inclusion 
and exclusion criteria make them difficult to generalise to all 
patients with a condition.

This means decisions based on RCTs alone become a leap of 
faith – it’s hard to be confident that patients in the real world 
will experience the trial results. Multiple studies have shown 
differences between the results achieved in RCTs and in the 
general population.2,3 As registries collect data from the real 
world, it’s more transferable to everyone with a condition. 
And we can use registries when RCTs are impractical 
or unethical. When used together, data from RCTs and 
registries form a powerful evidence chain about therapies 
and medical interventions.

There’s now more demand for registries to strengthen the 
clinical case for medicines. And many regulators need life 
sciences companies to set up a registry for each new product 
they bring to market. This is especially true for medicines 
approved for rare diseases, or if there’s a new mechanism 
of action. In these cases, there can be limited data available 
at the time of authorisation, meaning regulators might 
mandate a post-authorisation safety or effectiveness study. 

1 Patient registries. European Medicines Agency. www.ema.europa.eu/ema/index.jsp?curl=pages/
regulation/general/general_content_000658.jsp Accessed 31 August 2017

2 Wennberg DE, Lucas FL, Birkmeyer JD et al. Variation in carotid endarterectomy mortality in the Medicare 
population: trial hospitals, volume, and patient characteristics. JAMA 1998; 279(16): 1278–81

3 MacIntyre K, Capewell S, Stewart S et al. Evidence of improving prognosis in heart failure: trends in case fatality 
in 66,547 patients hospitalized between 1986 and 1995. Circulation 2000; 102(10): 1126–31
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Registries have benefits for a wide range  
of stakeholders across healthcare:

• physicians: registries create a real-world view of 
conditions, treatment outcomes and safety over the 
short- and long-term. They can also find groups of 
patients needing different treatment approaches, 
helping guide clinical practice

• providers: registries can uncover insights about the 
effectiveness of individual physicians’ approaches,  
give a view of the total cost of managing a condition, 
and show opportunities to improve care

• professional organisations: registries can give 
information about how well guidelines are followed  
and make it possible to compare care between 
healthcare professionals

• patients and patient advocacy organisations: registries 
can detail the natural history of a condition, find issues 
with care, and give evidence to inform advocacy and 
lobbying activities

• payers and health technology assessors: registries 
can give detailed information on the use of procedures, 
interventions and medicines, and their effectiveness  
and safety in the real world, including their impact  
on wider resources

• drug and device manufacturers: registries can prove  
the performance of a product in the real world, 
examine how much resource it uses, and meet post-
authorisation commitments

• regulators: registries can give data on long-term 
effectiveness and safety for periodic evaluations 
throughout a product’s lifecycle.

But setting up registries using traditional approaches 
can cause problems, often limiting the benefits 
to stakeholders. 

Establishing traditional registries to meet the needs of all 
potential stakeholders is problematic. Several challenges 
restrict the effectiveness of existing registries:

Technical
The data platforms supporting traditional registries vary in their 
sophistication. And registries for similar or related conditions have 
inadequate interoperability. A lack of agreed core datasets and limited 
data availability across investigator sites also hinder some registries. 

There’s a need to standardise data fields, data dictionaries and coding 
systems to improve data collection, quality and interoperability. Several 
recent EU initiatives have started to discuss these challenges but there 
needs to be a global effort.

Sustainability
Registries, especially long-term ones, are a significant financial 
commitment. Professional management, IT platform and infrastructure 
maintenance, core definitions updates, and adaptations to changes in 
legal requirements all take long-term funding. 

Technology is continually evolving, as are participants’ expectations 
about how they interact with it. Developing and implementing a 
sustainability plan to ensure registries adapt over time is key to long-
term success.

Collaboration
Registries create work for investigators and participants. Ensuring 
they’re engaged long-term is critical to success. 

Registry owners and others need to collaborate more to make sure 
they understand and prioritise the needs of stakeholders.

Governance
Governance models differ across registries, with contrasting policies 
and approaches to issues such as data ownership and sharing, data 
analysis, informed consent, and reporting of adverse reactions. Such 
variations affect the engagement of stakeholders. 

Technologies can solve many of these issues by optimising the design 
and operation of registries. This then better engages medical and 
patient communities.
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4 The UK Myotonic Dystrophy Patient Registry. www.dm-registry.org/uk Accessed 7 September 2017
5 The 3q29 Deletion Registry. https://3q29deletion.patientcrossroads.org Accessed 7 September 2017

Like other forms of clinical investigation, researchers 
traditionally drive patient registries, capturing the required 
data directly from the participant or their medical records.

Researchers enter the data into electronic data capture 
(EDC) systems but this is a time consuming, mostly manual 
process that’s prone to transcription errors, increasing overall 
costs. Such an approach can lower investigator participation, 
ultimately limiting how many patients they recruit.

Recently, researchers have set up registries in which patients 
enter most of the data. Although this method is still in its 
infancy, interest from regulators, sponsors and patients will 
likely propel it forward. 

Life sciences companies are now exploring patient-driven 
virtual registries as a way forward, with The Myotonic 
Registry4 and the 3q29 Deletion Registry5 already up 
and running.

Our experience shows we can take such approaches even 
further by using technologies to capture complex data. 
Patients can manage the technology, often using their 
own smartphones. For example, we recently developed a 
smartphone app that can extract specific electrolyte results 
from pathology reports and upload them to an EDC system. 
Similar technology enables easy capture of other results and 
data, including the medications a participant is taking.

5ANATOMY OF A 
VIRTUAL REGISTRY 

A virtual registry puts patients, rather than investigators 
and sites, at the centre of the research process. Virtual 
registries revolve around patients and the model 
directly engages them to overcome the geographical 
disadvantages of fixed research sites. This approach 
can make research more efficient, increase participant 
engagement and decrease the lifetime cost of the registry.



BENEFITS
BRINGING MORE VALUE  
TO PATIENTS 
The patient can follow their 
progress and the treating physician 
can see the patient’s longitudinal 
data, potentially personalising 
and improving their care.

BRINGING MORE VALUE  
TO INVESTIGATORS
The investigators can access  
a larger cohort of patients and 
better understand the condition  
and its treatment.

BRINGING MORE  
VALUE TO SPONSORS
The virtual registry model 
significantly reduces or removes  
the need for multiple research  
sites, lowering cost.

1
Patients get information about the registry 
through their health care professional (HCP), 
patient support organisation, social media 
or while researching their condition.

6
Remote monitoring  

ensures patient safety  
and data integrity.

4
mHealth devices and data  

capture apps reduce the burden  
of on-going data entry.

Using the registry’s website, patients 
can see if they fulfil the entry criteria 
and give e-consent to participate.

The registry system sends automated 
requests and reminders for fresh data.

5

Participants,  
physicians and HCPs.

2

3 The participant enters  
the required information.

Figure 1: The virtual registry

Source: PA Consulting
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STUDY ACTIVITY TRADITIONAL SITE-BASED REGISTRIES VIRTUAL REGISTRIES

Patient recruitment Invitation from patient’s treating 
physician, adverts where allowed

Social networks, EHRs, internet searches, 
peer-to-peer recommendations

Screening and 
informed consent

Inclusion and exclusion criteria 
screening done at site by investigator

Paper-based informed 
consent by investigator

Inclusion and exclusion screening 
managed through registry software

e-consent given through registry 
software and understanding 
verified through questionnaire

Institutional review board 
(IRB)/ethics approval

Local IRB/ethics submission 
at each investigator site

One IRB/ethics submission 
at the coordinating site

Data collection Collected at regular site visits Collected remotely via ePRO 
and mHealth technology

Data entry Data entered after collection and later 
transcribed into the study database

Data collected in real-time 
directly into CRF system

Interaction with investigators Regular face-to-face site visits Telemedicine and virtual communications

Data quality Regular on-site data verification 
and review monitoring

Remote risk-based monitoring, medicine 
adherence checked by digital devices

Figure 2: Key differences between traditional and virtual registries

Source: PA Consulting
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Figure 3: Key considerations in the virtual registry approach

Source: PA Consulting
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Regulatory framework 
and ethics reviews

Virtual registries are a new study design, and the regulatory 
and ethical review frameworks are still evolving. However, 
regulators and other groups are starting to publish 
guidelines and statements. And the opportunities this 
approach creates are interesting regulatory agencies.

It’s likely that regulations will continue to develop as virtual 
registries become more common. Sponsors will need 
to be alert during this period of regulatory evolution to 
ensure compliance.

Early design effort 
should focus on:

• regulatory frameworks and ethics reviews

• patient recruitment and engagement

• data capture, quality and completeness

• physician engagement and confidence in data

• adverse event capture and reporting.

Patient recruitment 
and engagement

In traditional studies, investigators are the mainstay of 
participant recruitment. But they must do this at the same 
time as delivering care. In virtual registries, alternatives are 
possible, such as:

• online peer-to-peer recommendations

• real-time awareness on forums

• optimising the study website for internet searches.

Similarly, virtual registries offer innovative ways to maintain 
engagement, such as:

• newsletters and reminder emails

• letting patients share their data with their treating 
physician to better inform the care they receive

• giving patients access to their longitudinal data so they 
can take a more active role in their care

• holding virtual or physical participant meetings

• adopting a patient-centric design process to focus  
on enhancing the participants’ experience.

TACKLING THE CHALLENGES OF A VIRTUAL REGISTRY

7TACKLING THE 
CHALLENGES OF A 
VIRTUAL REGISTRY 

Virtual registries hold great promise, but careful 
consideration of design and implementation  
is key to success.
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Data capture, quality 
and completeness

In traditional registries, the participants only enter patient-
reported outcomes. Physicians collect and enter the 
remaining data. And the contract research organisation 
(CRO) visits sites to compare the source data to the registry 
database. However, there are often still problems with 
data accuracy.

In a virtual registry, patients are in control of data entry, 
increasing the risk of data being inaccurate and incomplete. 
This could result in the registry not meeting standards for 
scientific rigour. Such concerns become critical if the registry 
is part of a regulatory commitment, as in post-authorisation 
efficacy studies (PAES) and post-authorisation safety 
studies (PASS). 

There are several ways to mitigate these risks, including:

• designing electronic case report forms (eCRFs) 
with patients to ensure they’re user friendly

• reviewing and prioritising the data you 
want to capture to reduce volume

• letting patients upload photographs  
or scans for entry at a central site

• using character recognition apps to capture 
lab results, medication and investigations

• randomly sampling and checking data 
through the treating physician

• using real-time checks to flag data 
outside expected ranges

• using automatic reminders for missing 
data and to prompt data entry.

Physician engagement 
and confidence in data

Research is an important part of many physicians’ clinical 
practice. Virtual registries can remove physicians from 
the research effort, which could alienate them and reduce 
their confidence in the results. This, in turn, can hamper 
the adoption of any recommendations given following the 
research. So, it’s vital to consider the nature of potential 
clinical changes that the research may drive. You could do 
this through:

• an education campaign aimed at relevant 
physicians and stakeholders

• aligning the registry and operations to the relevant 
guidelines from regulators and other groups

• conducting and publishing demonstrator studies to verify 
the accuracy and effectiveness of the registry design

• establishing a scientific steering committee 
that involves key opinion leaders from targeted 
countries and experts in study design

• ensuring the participants’ treating physician is 
aware of their involvement in the registry

• using conferences and congresses to raise awareness 
of the design before results are available

• establishing a website and other communication 
channels so physicians can access detailed 
information, including the study protocol.

Adverse event capture 
and reporting

Capturing adverse events and drug reactions is a critical  
part of registries, especially those involving sponsors’ 
medicines. In traditional registries, physicians have a key 
role in judging causality.

In virtual registries, you can ask participants about 
specific events relating to the study and other major 
significant medical events. You can find other adverse 
events through questions about contacts with healthcare 
systems or HCPs. And you can find the exact cause of 
events through further questioning.

You can then assess and assign causality by 
understanding the temporal relationship between the 
event and exposures, using algorithms to automate the 
process. Algorithms can also check data entry to show 
patterns and possible clusters. However, it’s likely that 
you’ll need to contact the participants’ physician.
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CONCLUSION: 
THE WAY AHEAD  

Huge opportunities will open in the next few years. Our 
rapidly-increasing understanding of diseases at a genetic 
level and constantly-advancing technologies will change 
the way we manage health. But we may never fully 
seize these opportunities if we limit our clinical research 
approach to past models. Changing societal attitudes 
to sharing personal data and new consumer technology 
make innovative study designs and operations possible.

Virtual registries can run at a fraction of the cost of 
traditional approaches while improving the engagement 
of participants. The approach can also capture richer, 
more accurate data about what affects patients’ lives 
and wellbeing most.

Regulators are increasingly open to virtual registries, 
but making the change is complex and arduous. 
In many cases, the internal culture of research teams 
and the interconnected interests of stakeholders add 
to the difficulties. 

Focusing the case for change on cost reduction may not 
be the most successful approach. Championing the wider 
benefits of a virtual registry will be key to appealing to 
stakeholders from the medical community, commercial 
life sciences R&D functions, participants, regulators, 
payers and society.

By developing and implementing virtual registries in low 
risk areas, we can start to create familiarity and confidence 
in such designs. Tackling these low risk areas first would 
also let the research community learn and share, honing 
best practice for the future.

mailto:callum.caldwell@paconsulting.com

