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Rare Disease Detection: Rare But Not Alone

The plight of patients with rare diseases is a critical unmet need of patients in health-
care. The statistics are frightening; there are 7000 rare diseases in the world that affect 
350,000,000 people. One in eleven Americans has a rare disease. Three-quarters of 
patients with rare diseases are children and only half of patients receive an accurate 
diagnosis. The average delay for a patient to receive a diagnosis with a rare disease is 1 
1/2 years. It is deeply concerning that one in four patients with a rare disease waits four 
years for an accurate diagnosis. There is an urgent need to communicate knowledge 
and expertise in the field of rare disease detection.

The journal Science, (American Association for the Advancement of Science) in collabo-
ration with Fondation Ipsen delivers international science webinars for the general public. 

In 2022, these webinars focused on building solutions to improve the detection of rare 
diseases. The Rare Disease Gazette is a magazine that broadcasts these discussions.

The Conversation
Experts of the month: Sean Sanders, PhD, hosts a conversation with world’s experts about  

the urgent need to internationalize databases for rare disease patients
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Peter Robinson: 
I have degrees in computer science and 
medicine and practiced as a pediatrician 
and medical geneticist at the Charité 
Hospital in Berlin, Germany. Since 2016, 
I have had a genomics bioinformatics 
position at the Jackson Laboratory 
for Genomic Medicine in Farmington, 
Connecticut.

Sean Sanders (host): 
We have a wonderful breadth of expe-
rience here today. Domenica, could you 
please tell us what is a patient registry 
or database? What does it do? How is it 
used in research and by clinicians? 

Domenica Taruscio: 
A registry is a well-organized system to 
collect standardized information on a group 
of patients who have a specific disease 
or condition. They were traditionally 
established by a research institution or 
academics, but since several years, they 
are also established by patients. They 
collect several information, which should 
be standardized, but we will develop this 
issue later. Patient registries collect clinical 
data, genetic data, biological data, and 
are sometimes linked to biobanks. The 
objectives of the registries are wide. They 
may collect information, for example, to 
study the natural history of a disease. 
They develop research questions in order 
to push research. They may monitor the 
safety of a drug, or they may, for example, 
develop standards of care and monitor 
and improve the quality of life of patients.

“A registry is a well-
organized system to collect 
standardized information 
on a group of patients who 
have a specific disease 
or condition. […] Patient 
registries collect clinical 
data, genetic data, biological 
data, and are sometimes 
linked to biobanks.”

It is very important to correctly set up a 
registry. A registry is not really a database, 
it is quite different. Registries should 
rigorously follow quality of data and 
quality of registry. Quality of data is a part 
of the quality of the registry. Nevertheless, 
the team should be trained to have a 

correct case definition of the disease or 
the condition that we want to focus on. 
We should define the target population; 
we should also correctly identify the data 
source and then control the duplicate 
of cases. Most importantly, we should 
use international standards for coding, 
for nomenclature, data entry and so 
on. Finally, this instrument should give 
accurate data and information to foster 
research, for the benefit of the research 
but also essentially for patients.

Registries are tools which should be 
complete, otherwise, they are not very 
useful. The international community 
is now pushing for data to follow the 
FAIR principles, standing for Findable, 
Accessible, Interoperable, and Reusable. 
To avoid the creation of silos among 
the different instruments, we should, 
depending upon the condition, give the 
possibility to share data and make data 
interoperable.

“The international 
community is now pushing 
for data to follow the 
FAIR principles, standing 
for Findable, Accessible, 
Interoperable, and Reusable.”

Sean Sanders (host): 
Thank you, Domenica, you have 
touched on a lot of points that we will 
be covering through the rest of the 
webinar. The usefulness of the registry 
will very much depend much on the 
quality of the data that comes in. Lucia, 
I know you deal with biobanks: what 
is the role of biobanks in these types of 
registries? How is that data moved 
from the biobanks into a patient 
registry? 

Lucia Monaco: 
Yes, biobanks are a very important aspect 
of collecting information, but not only 
information from patients. Biobanks collect 
biological material from patients that live 
with a rare disease. This biological material 
needs to be associated to data that is 
accurate, complete, and standardized, 
as Domenica mentioned for registries. 
Biobanks are a fundamental resource 
for research on rare diseases because 
due to the rarity of patients, being able to 
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Sean Sanders (host): 
Hello, and thank you for joining us for 
this fifth webinar in our 2022 Science 
and Life series on rare diseases, entitled 
Knowledge Is Power: The Urgent Need 
To Internationalize Databases For 
Rare Disease Patients. 

Domenica Taruscio: 
My name is Domenica Taruscio. I work at 
the National Health Institute, the Istituto 
Superiore di Sanità, in particular at the 
National Center for Rare Diseases. I am 
a medical doctor, histopathology by 
profession. I performed my postdoc at the 
Yale University in human genetics.

Lucia Monaco: 
I currently am a volunteer policy advisor 
for Rare Diseases International. Previously, 
I have chaired the International Rare 
Diseases Research Consortium for the 
past three years, which I joined since its 
inception back in 2011 in representation of 
my organization Fondazione Telethon, an 
Italian charity that is funding, supporting, 
and developing research for rare genetic 
diseases, after more than 20 years as a 
researcher in the field of rare diseases.

Eric Sid: 
My name is Eric Sid. I am a Program Officer 
within the National Center for Advancing 
Translational Sciences at the National 
Institutes of Health in the US, NIH. I work 
primarily with our public health programs 
that are focused on rare diseases within 
our division of rare diseases research 
innovation. I am glad to be here as part of 
this panel today.
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My group has been involved in the 
development of the Human Phenotype 
Ontology. It is a hierarchical structure of 
concepts with definitions and synonyms 
that not only provide a standardized way 
of naming things, but also allow you to 
use that as a computational tool. For 
instance, if you wanted to find all samples 
in a database or a biobank that have an 
abnormality of muscle, there are hundreds 
of different abnormalities of muscle, and 
they all have different ontology terms. 
However, you can roll them up in a search 
using the hierarchy of the ontology to find 
all those samples at once. That is one 
important thing. Another important item is 
how to arrange this information because 
it is not always the case that you are just 
interested in one single concept such as 
skeletal muscle. You might be interested 
in finding all patients that have a mutation 
in a certain gene and have an abnormality 
of skeletal muscle. Therefore, you need 
a schema, a structure of how to arrange 
your information to send to the database 
to perform that query.

A project that we have been involved in 
with the Global Alliance for Genomics and 
Health is called the Phenopacket Schema 
(https://phenopacket-schema). It is essentially 
a schema that has slots for phenotypic 
features for numerical measurements, for 
treatments, for genomic findings. This is 
part of a much larger suite of standards 
that the Global Alliance, the GA4GH, is 
preparing for all aspects of genomics data. 
If one can imagine that databases across 
the world have adopted these standards 
and these ways of exchanging information 
between computers, so-called APIs, then 
with one query, you could basically ask 
biobanks all across the world for samples 
relevant for your experiment and find them 
in a much more efficient and fast fashion 
than if you had to formulate a different 
query for each of 10 biobanks that you 
wanted to learn from.

Sean Sanders (host): 
The NIH is deeply involved in 
researching and treating rare diseases 
and is also very interested in this topic. 
Eric, what is the involvement of the 
NIH in this topic? What successes have 
you seen in setting up these registries? 

Eric Sid: 
I will piggyback on something that Lucia 
said earlier, which was that registries are 
about how you center patients in this 
discovery process of research. Often, 
when I am talking to patients about 
registries, I like to think about stories, and 

conduct research on the actual biological 
material is really challenging, especially for 
some ultra-rare disease. The underlying 
principle that the international community 
is trying to adopt is to make biobanks 
internationally accessible and make the 
biological samples visible, accessible, 
and distributed across different countries. 
To do so, several international programs 
have been launched and set up. I will 
speak about European programs since 
we are based in Europe. 

The initial seed for a network of biobanks 
is Euro Biobank Network, that became the 
network of a bigger European program 
called RD-Connect, whose main goal is 
to link the data and information coming 
from registries, from biobanks, and very 
importantly, from the omics area, so that 
the patient is at the center and as the main 
source of the information of the biological 
material and all the data that can be 
connected all together. The program RD-
Connect, has now been taken up by the 
European Joint Program on Rare Diseases 
and the virtual platform for resources that 
is being developed there.

Sean Sanders (host): 
Peter, could you please talk about some 
of these genomic databases? How are 
they working? What successes have been 
achieved? Could you also talk a little 
bit about where the gaps are, or what 
is missing?

Peter Robinson: 
In the context of standards and fairness, 
as explained to us by Domenica, it might 
be good to start with a simple example. 20 
years ago, databases were not FAIR in the 
field of human genetics. For instance, let’s 
take amyotrophy. It is a medical word that 
means muscle wasting. There are a total 
of about 10 different synonyms for that 
word, such as skeletal muscle atrophy. 
If different databases are using different 
words to store the same concept, then 
computers cannot exchange information 
between those databases. Therefore, it is 
very important to get all the databases, all 
the registries, all the resources in the field 
to agree upon how to call things. 

“It is very important to get 
all the databases, all the 
registries, all the resources 
in the field to agree upon 
how to call things.”

registries are tools to help convert stories 
into data. They provide the structure 
necessary for researchers to ask the 
questions the individual stories might be 
sharing, and to look at a population-wide 
question. I often use the following example 
for patients : all of us have meals that we 
have grown up eating, that we want to 
be able to pass on to our children or to 
others. We talk about those meals using 
recipes. We use standards, for example, 
for measuring: grams versus pounds, 
ounces, milliliters, and cups. These 
different tools and standards help us 
then to give the same exact instructions 
on what we are doing each time to make 
these meals. Oftentimes, many patients 
can easily express their stories either in 
person or via social media, but the real 
question is how to convert that into some 
type of data or structure, to allow us to 
bring all those individual patient stories 
together to find meaning.

“Registries are about how 
you center patients in 
this discovery process of 
research. […] Registries are 
tools to help convert stories 
into data.”

The NIH finds that we must be able to 
help innovate and create meaning within 
rare diseases, starting at the beginning 
of creating the natural history and 
understanding of a disease. The starting 
point is understanding how a disease 
affects not just one patient, but many 
different patients that might have that 
disease and how that affects them over 
time. Again, the stories of each individual 
experiences for each patient and their 
family then allow the questions that we 
are asking to be asked for each other 
person involved in that registry. Compiling 
that all together allows us to then get a 
sense of how a disease progresses in its 
natural state for everyone that has it over 
time. Peter mentioned different ways that 
we can start to structure and standardize 
that. This adds together into our body 
of knowledge. Researchers can then 
start asking questions such as: are they 
eventually aiming towards a treatment? 
What is the difference that would happen 
with this treatment compared to what 
naturally normally occurs if you don’t have 
a treatment for that disease? 

https://phenopacket-schema.readthedocs.io/en/latest/index.html
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Lucia Monaco: 
Going back to biobanks, everything that 
Domenica said applies to biobanks, every 
single point is important. In addition, we 
need to consider that biobanks have the 
additional “physical” nature of biological 
samples. The way in which these samples 
are collected, stored, and the processes 
are very important, and standardization is 
fundamental to ensure reproducibility of 
experiments.

Think of experiments being set up with 
samples coming from a very different 
biobanks because patients are so scarce 
and are scattered in different labs in 
different countries, sometimes in different 
continents! Therefore, having robust 
standard operating procedures that are 
shared among biobanks is very important. 
There is a set of these SOPs that are, for 
instance, published on the website of the 
Euro biobank that I mentioned before, but 
there are also other places where you can 
find these standard operating procedures. 
It is fundamental that the investigators 
who will receive the samples know exactly 
how the samples have been prepared and 
treated so that they can rely on the results 
of their research.

Finally, the sustainability is doubly 
important because biobanks do not only 
deal with data, but also with a structure 
that will collect, preserve and work out 
the samples work before distributions. 
Very often when thinking about funding 
for rare diseases research, these kinds 
of infrastructures are disregarded or 
neglected despite being so important.

Sean Sanders (host): 
So, this all feels a little bit overwhelming 
as somebody who is outside of this. It 
seems like there is so much that is needed 
to set up one of these registries. Eric, if 
somebody or a patient group wants to 
set up a registry, where do they go to 
find the information to get these best 
practices? 

Eric Sid: 
Yes, it is a great question. I would 
encourage patient advocacy groups and 
patient leaders that are starting to get 
organized to consult some resources that 
both NCATS and other agencies have 
made available. One of them is called 
the Rare Disease Registry or RaDaR 
Program. You can find that at https://
registries.ncats.nih.gov/. It just provides some 
general language on understanding the 
background behind registries and how to 
get started in the process of organizing 

your community to start developing 
a registry (at the very least, a contact 
registry).

Registries may seem overwhelming. 
Domenica provided a great overview, but 
there is so much to un-package there, 
that I find myself thinking of the fact 
that there are so many steps involved in 
that process very much like you, Sean. 
The RaDaR tool that I was mentioning 
earlier provides a stepwise process to 
get involved as a patient organization on 
moving forward with the development of 
a contact registry. But the important thing 
is to understand: what is the research 
question that underlies this registry that 
you are starting to build? 

For example, one of the things that I of-
tentimes find limited amongst many of the 
rare disease registries that I have looked 
at is that not all of them will ask questions 
about demographics, such as, race, eth-
nicity, or the background of the individual 
participants in that registry. As someone 
who is looking into understanding equity 
issues and disparities amongst different 
rare diseases, it is an incredibly important 
data point for me to see how diverse the 
population may be in that registry. From 
a patient’s perspective, that information is 
incredibly useful because that might help 
your community say, “Well, maybe we are 
collecting information from one group, but 
not from another. Are we asking every-
body what language they speak at home? 
Do we have our registries forms available 
in those languages?” Those are easy ways 
to start to see that there may be gaps in 
the research questions that we are ask-
ing. You need to try to understand what 
you would want this registry to investigate 
upfront. Therefore, starting with a good 
framework, having a good understanding 
– and just understanding is a marathon, 
not a sprint – and starting to build some 
of that data collection at the beginning 
point with some good standards and un-
derstandings is important to start this pro-
cess. Again, I would encourage some of 
you to look at those resources if you have 
any questions about how to get started.

Peter Robinson: 
One thing that I think is important to 
understand about registries and their use 
to understanding rare disease treatments 
is the fact that if you are doing this study 
on a common disease, you can easily find 
a 100 or a 1000 or many thousands of 
patients to test a new medication. This 
means that the statistics, the mathematics 
that you use to determine whether a 
treatment is better than another, or than 
placebo, work better. In general, it is a rule 
that the more data you have, the more 

Domenica Taruscio:
I would like to underline that developing 
a data registry is time and resources 
consuming. Therefore, I think it is crucial to 
establish a good team to develop a good 
registry. There are several rules to do so. 
Firstly, I encourage scientists or patients 
that are willing to start to maintain a registry 
to have quality assurance. This means 
that they should establish a governance. 
A governance system enables to clearly 
define the objectives of the registry (main 
and secondary objectives), to make it 
specific rather than generic.

“Developing a data registry 
is time and resources 
consuming.”

We should also identify the stakeholders, 
including patients that are active “actors”. 
We need to build a team that is dedicated 
to this tool. We then need to approach the 
ELSI problems, ethical, legal, and social 
issues, including privacy, which is very 
important. There are different rules related 
to these issues among countries, and if 
we want to share data at a global level, 
we must take these issues into account. 
Finally, sustainability is critical: sometimes 
we see a great registry, to which scientists 
are dedicated, but it is halted because it is 
not sustainable. 

In this framework, it is also very important 
to continuously train the team, because 
the team should know what the case is, 
the correct case definition for a disease, 
which are the correct data sources, which 
is the correct geographic coverage, and 
so on. There are therefore several rules 
that we should follow to have high-quality 
data for high-quality studies, which can 
foster research and serve as a scientific 
tool for research.  

Then, setting up IT infrastructure following 
the well-established FAIR principles is also 
key. Furthermore, data quality is crucial, 
and it is different from the quality of the 
registries: it is inside the quality of the 
registry. We should then disseminate this 
information, because patients collaborate, 
and contribute, but they also want to 
know how their data is being used. 
Information should be published through 
a peer review publication or any other 
document. Finally, I also recommend to 
perform external audits to ensure good 
quality data.

https://registries.ncats.nih.gov/
https://registries.ncats.nih.gov/
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Eric Sid: 
Domenica mentioned several great points 
earlier, and I just wanted to call attention 
back to the concepts of sustainabili-
ty and governance. I think those are in-
credibly important issues. When you are 
talking about a rare disease, and thinking 
about the registry that underlies some of 
the research that is occurring in that rare 
disease, researchers may come and go. 
Their projects may extend for very partic-
ular points of very niche questions within a 
disease. They may then come to the next 
project, and then move on to another dis-
ease. It is important to encourage a close 
collaboration between researchers and 
patient advocacy organizations to pro-
vide a whole framing governance model 
which allows to look at all the different 
types of research that are needed within 
this disease. Going back Peter’s point, it 
is important to think about the standards 
required for different researchers but also 
for the disease community to be able to 
progress with the research in that field. 

Thinking about this in the long term, you 
don’t want to make a registry dependent 
on a single researcher or maybe even 
a single organization. You should have 
several partners involved thinking about 
how it should be managed in terms of the 
research direction for the disease.

“You don’t want to make 
a registry dependent on a 
single researcher or maybe 
even a single organization.”

Domenica Taruscio: 
“Registry” is just one word, however, it is 
a complex concept. For this reason, at 
our institute, Istituto Superiore di Sanità, 
which is based in Rome in Italy, we started 
in 2014 an international summer school 
on rare disease registries and verification 
of data. In few days, we will start the new 
2022 edition. It is very important to train 
not only professionals, not only medical 
doctors, or curators of registries, but also 
patients. The summer school is open and 
free of charge for all interested persons, 
stakeholders, and teams that are willing to 
start or maintain a registry. The teaching 
language is English. I understand the 
fact that, as Lucia said, there are several 
language barriers, nevertheless, we must 
use at least one common language, which 
is English. 

It is important to learn theory. Therefore, 
the first three days of the course are 

Sean Sanders (host): 
Some of the challenges that Eric was 
talking about, such as language barri-
ers and cultural barriers, must be com-
pounded when we are international-
izing these registries. Lucia, what are 
some of these additional challenges that 
are specific to internationalization? 
Also, Peter covered the fact that there 
are very few patients, but are there any 
other specific challenges for the rare dis-
ease community? 

Lucia Monaco: 
Well, let me start with a very basic 
problem: even the recognition and official 
identification of a disease as “rare” 
at country level is uneven across the 
world. This makes it quite difficult, firstly 
for patients to be recognized as rare 
disease patients, but also everything that 
is associated with their status, and so, 
their inclusion in registries at the national 
and international level. For this reason, 
Rare Diseases International has started 
a working group and has worked at 
proposing a definition of rare disease, to 
provide a set of guiding principles that 
could be taken up by countries that still 
do not have official definitions of rare 
diseases. I think that is very relevant. Living 
in the Western part of the world, that may 
not seem like an important problem, but it 
is in a larger portion of the globe.

Having said that, the issue of language 
is also very important. We are all 
familiar with and automatically think of 
English as the language that is used for 
exchanges, however, there are efforts to 
produce resources in different languages 
to allow different populations to have 
access and to benefit from the whole 
pipeline of knowledge, data collection, 
research development, and so on. 
This is something that has been taken 
up by IRDRC, the International Rare 
Diseases Research Consortium, where 
a dedicated task force has specifically 
addressed the difficulty of indigenous 
populations to have access to diagnosis 
of a rare disease due to the important 
language gap, despite the fact that part 
of the country’s population is indigenous, 
making indigenous populations invisible 
and untreatable. So internationally, there 
are many efforts to address these issues. 
Of course, it is a huge problem, but any 
small step forward is important because it 
can serve as an example and serve as a 
seed for further development.

power the statistics have. However, rare 
diseases, by their nature, are rare, and so 
typically, you have many smaller studies 
with 20 patients, 50 patients, or less that 
are barely enough to get statistical power.

Therefore, I think one of the goals moving 
forward is to combine the results of 
individual studies. This has been very 
difficult for several reasons. One of them 
is that typically, clinical studies on rare 
disease do not make the primary data 
available. These studies are often paid 
for by the pharmaceutical industry. If 
successful, they are typically published 
as a paper but not in computational form 
that would allow you to easily search over 
that or do a secondary analysis, and many 
studies never get published at all.

Another issue is that to combine results 
from different studies, you must use 
comparable outcome measures. Just 
as an example, when you give a patient, 
let’s say, a muscular dystrophy treatment, 
you are not measuring, if they get better 
or not: you can’t really measure that. You 
must measure something specific. For 
instance, you could measure how many 
meters a patient can walk in six minutes, 
or you could measure how long it takes 
for a patient to walk 100 meters. They 
sound like they are the same thing, but it 
is statistically not possible to just combine 
data that are using different measures. 
Therefore, the community has not really 
agreed on what the recommended 
measures are for treatments. There are 
some attempts, some common data 
elements, but in general, there is still a lot 
of heterogeneity that is preventing us from 
combining effort. So, I think we really need 
standards. We need some way of sharing 
the data from a comprehensive collection 
of studies, performed in rare disease 
patients. And we need some agreement 
as to what we are measuring.

“I think we really need 
standards. We need some 
way of sharing the data from 
a comprehensive collection 
of studies, performed in rare 
disease patients. And we 
need some agreement as to 
what we are measuring.”
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they are written in free text in a clinical 
note. This means that you are required 
to use text mining. Text mining can be up 
to 90% accurate on published medical 
texts, but if you go into clinical texts from 
a hospital, there are so many other things 
going on that the accuracy drops to 60% 
or so. Just as an example, we are doing 
text mining of clinical records, and in a 
new project, we initially found that many 
people were found to have myocardial 
infarction heart attack, which is strange. 
When we looked at the data, we saw that 
many of the records had a warning: “if 
you have a myocardial infarction, call the 
emergency number”, which in the US is 
911. But that wasn’t a finding about the 
patient! So there are many things like 
that that make it currently very difficult 
to extract the information you need for 
rare disease research from electronic 
healthcare systems.

Domenica Taruscio: 
I suggest establishing a general registry 
(for example, population based), with a 
common data set. The set of data would 
be transversal, in common with many rare 
diseases. Starting from there, you can 
develop tested registries, which means 
disease-specific registries. So, you would 
have a general registry: for example, in 
Italy, we have a national registry for rare 
diseases which covers more than 500 rare 
diseases. Of course, we collect less data. 
But from there, we can generate specific 
registries, in which you can collect specific 
variables for a specific disease and you 
can go deeper. I believe this would be a 
useful strategy.

“I suggest establishing a 
general registry (for example, 
population based), with a 
common data set. The set of 
data would be transversal 
[…]. Starting from there, you 
can develop tested registries, 
which means disease-
specific registries.”

Eric Sid: 
I agree with Domenica. I like to think of it 
almost like a three-course meal. What you 
are thinking about is that everyone may 
have the same main entry, but you might 
want to adapt different types of modules 
or different types of appetizers, desserts 
as needed. You may have some general 

questions you are asking in common, 
and then, as new research opens new 
opportunities, new questions, you add to 
that.

Domenica Taruscio: 
This is a great and powerful tool as it allows 
to have several specific disease registries 
for specific research questions. But 
then, again, you need human resources, 
economic resources, and sustainability.

Sean Sanders (host): 
Eric, when someone is querying the 
database, what are the challenges there 
with finding the right information? Is 
there a way that databases or registries 
can be set up so that the queries are more 
easily done or that the data that comes 
out is more valuable? 

Eric Sid: 
I will turn back to first thinking about 
governance, because part of the question 
you may want to also be asking is: who 
has access to the data? Therefore, it 
is important to make sure it is not just 
starting from researchers, but registries 
are really including researchers, patients 
and patient advocacy groups. The reason 
I mentioned that is that first and foremost 
question you need to be able to ask is: 
how is the framework that you are setting 
this up? You might be asking if some 
of the data that might be gathered is 
proprietary, if it is accessible to everybody, 
or if it is only accessible to those that 
maybe belong to a certain organization or 
company. It is crucial to think about: who 
will have the ability to ask what kind of 
questions? Who has access to that? How 
are you seeing that evolve over time? 

This goes back to thinking about the aim of 
the registry. What is the research question 
that underlies this? If you are thinking 
about making a registry to help support 
perhaps therapeutic development, then 
clinical outcome assessments and tying 
the types of queries that you are going 
to ask about those clinical outcome 
assessments may be very important 
because what you might be looking for is 
simple comparison data to see how this 
natural cause of the disease, the natural 
history of the disease, may eventually 
compare against when you have a new 
treatment that you have developed. 
Therefore, I think the starting point of 
thinking about querying begin by having 
a good understanding of the research 
questions that underlie the registry, then 
thinking about the data governance 
model and who has access to it.

dedicated to governance,  sustainability, 
ELSI and so on. The last two days are 
practical activities. We call it “bring your 
own data” and you verify your data. 
I believe that we need these kinds of 
examples all over the world if we want to 
create an international community which 
is working together. Please join the efforts 
and let’s continue together. Thank you.

Sean Sanders (host): 
Could we talk a little bit about the 
critical factors for data collection? 
Peter, how is balance achieved between 
collecting sufficient data but not over 
collecting data? What factors should be 
considered when we are collecting data? 
I am thinking about ease of collection, 
burden to the patient or the clinician, 
but also variations in terminology and 
practice... 

Peter Robinson: 
Well, that is an enormous question, and it 
really does depend on the context of each 
individual project. Experience has shown 
that collecting clinical data is the most 
expensive and most difficult part of any 
clinical research project. This is because 
the electronic health record systems that 
are in use are simply and obviously not 
designed for research, and in many cases, 
they are better adapted at billing than at 
supporting patient care. For this reason, 
there are basically two strategies. One is 
to ask clinicians or other curators to enter 
data outside of the actual clinical records. 
In medical genetics, in human genetics, 
there are tons of programs that allow you 
to enter human phenotype ontology terms 
and many other kinds of data. 

“Experience has shown that 
collecting clinical data is the 
most expensive and most 
difficult part of any clinical 
research project.”

The other approach is to try to extract 
data from electronic health record 
systems basically doing the best that you 
can, and there are tons of approaches 
that do this. Typically, though, it is difficult 
for rare disease because the features 
that we are interested in rare disease are 
often so rare that they do not have codes 
in the electronic health record such that 
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we should follow, to keep the patients, 
children, adults and disabled people safe. 

Peter Robinson: 
One thing that is very important in an 
international context is that different 
patients have different experiences with 
consent. Some patients don’t even know 
it. My experience as a rare disease doctor 
is that some patients, when you start to 
explain, they say, “Oh, stop, you decide 
for me.” That is a big temptation as a 
doctor, but it wouldn’t be ethical just to 
say, “Okay, yeah, we will do it.” Especially 
when we are extending these resources 
to parts of the world that have less 
experience with genomic research, it is 
important to understand that culture and 
to educate patients accordingly.

Lucia Monaco: 
To add to this ELSI topic, data privacy 
is very important, and it can get very 
complicated, because data collected in 
different countries or continents respond 
to different legislations. Finding ways to 
preserve the privacy of patients, in a way 
that keeps data meaningful and useful, 
and that can bring back a return to the 
patient without disclosing the patient’s 
identity is a big technical, legal and ethical 
issue that is being addressed in several 
contexts.

“Data privacy is very 
important, and it can get 
very complicated, because 
data collected in different 
countries or continents 
respond to different 
legislations.”

Eric Sid: 
I just wanted to add two ways in which 
patient organizations might think about 
how they can get involved in this process 
and really contribute. One is with patient 
navigators, who can sometimes help 
bridge the gap. Oftentimes when you 
are talking about many of these research 
questions, the language used may be 
very confusing for a patient. It may take 
a lot of time to go through and get the 
specificity required for an answer. So 
patient navigators that can help with 
understanding health literacy  concerns 
that patients may have in terms of 
understanding the questions. Peter can 
easily talk about many of the different 
synonyms that might go into describing 

and an important thing is that you may not 
know that at the starting point. Referring 
again to what Domenica was saying, 
really want to think about this in a modular 
way, you want to be thinking about how 
you can make this registry and add to 
it as you understand more and more 
about the disease and as your registry’s 
research questions mature. Being able to 
keep that in mind with the tools that you 
are using, these model consent clauses 
are great example of that because the 
language written in there was to design 
to help future-proof some of the research 
questions you may eventually ask.

“You want to think about 
[building a registry] in a 
modular way, you want to be 
thinking about how you can 
make this registry and add 
to it as you understand more 
and more about the disease 
and as your registry’s 
research questions mature.”

Domenica Taruscio: 
In addition, what we suggest is to also use 
a dynamic consent, which means that you 
don’t need to update consent each time – 
it is dynamic. I totally agree with Lucia and 
Eric, but please keep in mind that you can 
also use dynamic consent, which allows 
you to continue your research, following 
the ELSI, ethical and privacy rules.

Sean Sanders (host):
I am thinking there must also be addi-
tional challenges when you are collect-
ing consent and data from people across 
the world, and perhaps in countries 
where there are people coming from a 
rural community, it needs to be in a 
language that might be only spoken by 
a small group of people. Any thoughts 
from the group on that and how we can 
address that? 

Domenica Taruscio: 
Consent is a huge chapter, we could 
dedicate another entire future session 
on the matter, because it is not only 
an important topic for the indigenous 
population, but also, for example, for 
children, for disabled people… There are 
several rules we should be aware of and 

“The starting point of 
thinking about querying 
begin by having a good 
understanding of the 
research questions that 
underlie the registry, then 
thinking about the data 
governance model and who 
has access to it.”

Lucia Monaco: 
I would also take a step back and consider 
the very first step of collecting the data 
that requires the consent by the patient. 
That is another important issue, because 
patients in general are willing to share 
their data but collecting their consent 
also needs to be in a standardized and 
searchable way, so that the future use of 
the data that comes from their specific 
consent is made easier. This is something 
that has been addressed by several task 
forces that brought together the expertise 
of people from different countries and 
drafted a list of model consent clauses 
that represent a consensus of the key 
basic questions or items that should be 
included in a consent form, so that even 
registries that start with small patient 
associations do not have to start from 
scratch and already have a guideline that 
they can refer to. Making these clauses 
accessible and automatable so that they 
can be computer readable is also an 
important aspect that is being developed 
internationally.

“The very first step of 
collecting the data [...] 
requires the consent by the 
patient.”

Eric Sid: 
When we were participating in that task 
force to model consent clauses, it was 
interesting for me to see that many of the 
questions about the types of research we 
may be moving towards in the future with 
are unknown: we are not even sure what 
type of research data we may be looking 
at in the future, video data, maybe even 
audio data, recorded data. There may be 
all sorts of information that we might want 
to be building these registries towards, 
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a symptom: having someone to help 
navigate that language is important. 

Another issue is also to think about the 
burden of going through and filling out 
the information itself. I have seen some 
registries that have extended well beyond 
several hours, with almost 200 different 
questions. Practicality-wise, you may be 
talking about diseases where fatigue is a 
symptom of the disorder. Having patients 
that could provide some perspective on 
the most value-added questions to ask 
and the length of the survey instruments 
being used in the registry so that they can 
understand the practicality of this, and 
the burden being placed upon patients in 
being able to participate in a registry.

Sean Sanders (host):
There has been some great successes 
and a lot of advancement in many of 
these types of registries. Where do we go 
next? How can some of these successes 
be applied globally to internationalize 
these registries more effectively? 

Lucia Monaco: 
Well, this is a great point, and it represents 
the effort of many organizations. Rare 
Diseases International set up an initiative 
to create a network of clinical resources 
that could be shared with different top tiers 
or levels of granularity across countries, 
continents and across the whole globe. 
That is an attempt to create a network 
that encompasses all the countries so 
that those clinical resources, knowledge 
centers are known, visible, linked and 
can be used by everybody as much as 
possible.

Peter Robinson: 
In the nearly 30 years I have been involved in 
genetics and now bioinformatics research, 
things have changed enormously. Back 
in the 1990s, nobody was really thinking 
about standards. Well, that is a slight 
exaggeration, but now I would say 
everybody in the field understands the 
importance of standards, and many of 
the organizations internationally are now 
in the process of adopting standards. 
We are not quite there yet, but I would 
say everybody in the field knows that 
this is necessary. The main difficulties are 
with funding, so there is not enough NIH 
funding or research funding in general for 
groups to make and adopt standards. 
It is not something that you can do in a 
weekend. This requires a lot of software 
engineering and development.  But I am 
overall very optimistic that the situation will 
continue to improve in the next 10 years.

Sean Sanders (host):
Thank you, Peter. We didn’t even touch 
on funding, I think that would be a 
whole other webinar in itself.

Domenica Taruscio: 
I hope that in the next two, three, five 
years, we can benefit from research in 
computing, for example. My worry is that 
we now know how to do make these 
registries, we know how to standardize 
data, we know how to collect good data 
and quality data and so on, nevertheless, 
we did not make the jump, we are still 
linked to traditional data collection.

I think that we need something more if 
we want to win the challenges linked to 
rare diseases. I don’t know how or when, 
but I do hope that through machines 
and computers, we can improve these 
studies. Peter knows very well because 
he is the father of HPO : we can use 
HPO, we can communicate, data are 
interoperable, but nevertheless, it is time 
and resources consuming. I do hope that 
research in general, in other fields, not only 
medicine or biology, but also engineering 
and informatics, can help us to jump and 
go faster in research.

Eric Sid: 
I will just piggyback what both Domenica 
and Peter said. You have data quality, 
you must have data standards, and 
then next, you need to think about data 
sharing. It doesn’t help us if you have 
the quality and standards if others aren’t 
able to potentially access it. As Peter was 
saying, if you have a rare disease, the 
problem in rare disease is really a problem 
of numbers. We need enough numbers; 
we need enough access to those different 
data from many different participants 
to be able to then create the type of 
statistical power we need to ask the 
research questions that we are looking 
for from these registries. Being able to 
create models towards data sharing and 
being able to make sure that the type of 
data that we are working in is open, not 
proprietary, are incredibly fundamental 
concepts that need to happen more for 
us to be able to ask more questions within 
the rare disease research space.

Sean Sanders (host):
I would love to extend our discussion 
further, but unfortunately, we are out 
of time, so we will have to end our 
conversation there. A huge thank you 
to all our panelists for providing their 
thoughts on this important subject. 
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