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Chapter 8

The use of eRegistries in building and
upgrading services

Abstract

This paper presents an electronic registry system for the purposes of the rare congeni-
tal conditions that require lifelong follow up and treatment. The main objective of the
eRegistry focusses on the prevention of major rare anaemias (RAs) by facilitating the
access, at a European level, to the best genetic counselling, diagnosis and clinical man-
agement of the patients with RA independently of their country of origin. This can
be achieved by promoting an extension of the full Electronic Health Record system and
specifically the electronic registries for RAs, across Europe for the purposes stated hence
promoting service development for the benefit of patients. The eRegistry will serve as
an epidemiological tool to improve the management of patient services and ultimately
improve patient care.

1 Introduction

Thalassaemia and Sickle cell disorders are complex lifelong haematological dis-
orders which are complicated over time with multi-organ involvement. Effec-

tive management requires many resources which the health services of each country
are called upon to provide, if patient survival and wellbeing are to be safeguarded.
The elements of management include services such as those listed in Table 1:

The need for complex services make it essential to understand the real burden
of disease and this is an important issue for budgetary and public health planning
(ENERCA, 2013; Gliklich et al., 2014). Registries, health records and other databases
are essential tools for gathering information, which help to define the epidemiology,
clinical outcomes and the natural history of these rare conditions. Such informa-
tion will help to improve quality of care and to plan services, as well as to assist in
research projects including clinical trials and the recruitment of volunteer patients.
Policies concerning reference centres, networking and cross-border health, make the
development of registries at healthcare facility, national and international level, nec-
essary tools to facilitate the creation and implementation of these policies.
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Table 8.1: Services required for patient care in red blood disorders.

Blood adequacy and safety which involves the blood transfusion services.

Essential drugs.

Technology is essential (e.g. MRI to assess iron overload) and its development
and implementation requires health technology assessment (HTA) to guide pol-
icy decisions.

Day care units for blood transfusions and outpatient clinics.

Multidisciplinary care and Psychosocial support.

Reference centres and networking are policies still under development and
eHealth support for networking is still not offered in many centres.

There is need for educational activities such as ePlatforms, publications and
workshops which need financial support.

Epidemiological studies (geomapping, micromapping and, disease surveillance)
are still not used to support policy and service development.

The Thalassaemia International Federation, through a European project with the
title eEnerca, has developed a rare anaemias registry. In its development, EU di-
rectives were studied, including the current state of the art for standards and legal
issues which concern data ownership and confidentiality, incorporating the neces-
sary safeguards for privacy in the electronic registry.

It’s important to mention that Health, Demographic Change and Wellbeing is
under the Horizon 2020 ambitious Work Programme and focus on the improvement
of healthcare for the benefit of the citizen. This approach relies on the philosophy
that citizens are the owner of their own medical records. Thus eHealth vision relies
on the patient-centred philosophy, meaning the Electronic Health Record (EHR) of
the citizen needs to be interoperable with the eRegistry and other systems. An inte-
grated and structured EHR environment yields many benefits, such as better man-
agement of resources, improved care coordination, chronic disease management,
national and worldwide access of medical data and the resolution of interoperability
issues, elimination of medical errors and delays, reduced operational costs, person-
alized prescription, and patient involvement in their treatment. Interoperability is
a very important functionality that an EHR management system should offer to the
healthcare providers and the citizen. Hence guarantee instantaneous updating of
the content of EHR and eRegistries when a change takes place. This will secure that
medical professionals will have always readily available the latest data concerning
the citizen under examination. The eRegistries need to rely on eHealth EU Inter-
operability Framework (EIF) and this will help expand the market for healthcare
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(Schiza et al., 2015a).
Having an interoperable eRegistry system, a doctor can share information in

a harmonized way with colleagues and other experts in red cell haematology in
Europe and other countries. This will contribute to the national or European registry
and have access to relevant clinical information in a timely manner.

1 eRegistries: A by-product of the Electronic Health Record

A registry is "an organised system that collects and stores information in the form of
unified data, to evaluate specified outcomes for a population defined by a particular
disease".

A registry is different from an index or a simple list, since it contains more exten-
sive information. However, it does not collect all clinical information, and so it is not
an electronic health record. An electronic registry, compared to paper based docu-
ments, allows complex data to be analysed and shared by several institutions. Its
quality depends on the quality of data collected. Such eRegistries can be very easily
derived from an eHealth repository or built independently if eHealth environments
are not fully developed in a country or region as can be seen in Fig. 1

Figure 1: eRegistry system communication in an eHealth environment.

A registry should also follow legal and ethical requirements, which must be
adopted by each national agency. Such requirements include the respect for privacy
and confidentiality of patient information. EU Directives 96/9/EC and 91/250/EEC
state the legal requirements for building and operating medical databases.
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In short, a registry is understood to be a collection of standardised data and
information concerning patients with a common disorder (Gliklich et al., 2014).

Uses of patient registries in public health:

• The first need is to know the number of patients affected by a particular disor-
der. The number of patients recorded should be as near to the total number in
existence in a particular population, allowing the collection of the most accu-
rate data possible. Such data may lead to the creation of a broad geomap,
country by country. However, in order to serve need for service develop-
ment, finer locating of patients, recording distance from the nearest reference
centre, will eventually assist in developing both centres of excellence and a
network linking reference and secondary centres, as described in the Enerca
White Book (ENERCA, 2013).

• A registry should monitoring incidence over time as well as prevalence.

• Outcomes such as death rates, complication frequencies, and survival figures,
should also be derived from any registry designed for epidemiological pur-
poses. Other examples of data analysis, include the age distribution of the
patient population (or cohort), and patient reported outcomes.

• The support for networking between centres, is particularly important in the
case of rare diseases for which multi-centre collaborations for clinical research
but also for diagnostic and clinical support by experts, is essential because of
the often reduced experience of peripheral centres in such disease are essential
for quality care. A disease is defined as rare according to the European defi-
nition is one that occurs in 5 individuals in 10000 of the population. There are
many such conditions and in many countries, the haemoglobin disorders fall
into this category. For the purposes of providing optimum care and adopting
prevention policies, electronic registries are essential tools for public health
services.

• Facilitate teleconsultation, network of experts operation, intelligent systems
applications (diagnosis, prognosis, monitoring, and prevention).

• Can be easily adopted by countries that have no electronic systems for patient
care implemented.

• When properly anonymised the data can be integrated in a cohort and used
for research purposes and demographic analyses.

Such data are important not only for academic recording but also for health plan-
ning, such as manpower planning, locating services and budgeting.
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Registries can also be designed to support auditing a service, for clinical trials
and other research. In this respect patient sub-groups can be identified.

In the case of haemoglobin disorders for which complex services are required
(see table 1), the organisation of data electronically is a major tool in making sense
of the clinical data collected over many years.

Developing a registry for rare diseases

For the purpose of networking, it is useful for registries to be designed in a man-
ner that facilitates communication between centres. This requires standardisation,
which has been studied by various agencies in Europe and in North America. There
has been agreement on the general content of a rare disease registry. In a joint dec-
laration by rare disease organisations, EURORDIS-NORD-CORD, 10 key principles
for the development of rare disease registries have been defined, and in developing
the Enerca-TIF registry, it was decided to adopt and to include these principles in
the design:

1. The registry is a global priority for ’increasing knowledge on rare diseases, pool-
ing data for epidemiological research and clinical research’. This means that
enough information must be gathered to satisfy these requirements.

2. The registry should encompass the widest geographic scope as possible. This is
recognised to go beyond the boundaries of any single country, as expressed
in the International Rare Disease Research Consortium (IRDiRC), which ad-
vocates worldwide sharing of information, data and samples by robust and
harmonised registries. The registry could, therefore, be offered to as many
countries possible, especially to those who wish to network.

3. The registry is centred ona group of diseases – the rare congenital anaemias, in-
cluding thalassaemia and sickle cell disease, will benefit from the implemen-
tation of a national as well as local registries.

4. Interoperability is a basic principle. To facilitate this process, interoperability
standards recognised internationally are being utilised.

5. A minimum set of Common Data Elements of demographic information: These
elements should be consistently used in all rare disease patient registries, so
that patient identification and location can be shared. There are several exam-
ples of common data elements, developed independently or in collaboration
by various agencies and projects. One dataset agreed in the European setting
can be found in the following document: "Guidelines on patient summary set
of data for electronic exchange under the cross-border directive" - This list of
data is based on the minimal dataset recommended by the European Health



88 8. The use of eRegistries in building and upgrading services

Ministerial Conference which was held in Dublin in 2013 (EpSOS, 2013). This
dataset was adopted in the development of the current Enerca-TIF registry.

6. Linking with a corresponding biobank data. Linking with a biobank will not be a
difficult undertaking but following international standards requires expertise
and practical experience

7. Patient reported data. Patient reports on the experiences and quality of life are
important components of registry. NORD (National Organization of Rare Dis-
eases) in the US is developing a system for patients and their families to enter
their own data.

8. Public-private partnerships to ensure sustainability, which is a major concern for
any registry which hopes to be used over many years.

9. Patients as stakeholders in the governance of the registry: In the West, the patient is
the owner of his/her health data, which can only be used with his consent.

10. Registries must also be instruments to empower patient communities.

The data included in the registry for the anaemias

For the registry design and development, the current standards and legal issues
which concern data ownership and confidentiality have been taken into considera-
tion, incorporating the necessary safeguards in the electronic registry. As a result,
a registry was developed, primarily to aim of epidemiological surveillance and the
secondary to facilitate clinical research. The registry includes the following fields,
arranged in a modular manner:

• A minimal dataset based on the needs of networking (cross border health) as
well as the needs of collecting epidemiological data on rare anaemias. This
includes mostly demographic data.

• An emphasis on the diagnosis and the accuracy of the diagnosis. The diagno-
sis is coded using an autocomplete mechanism for both ICD10 code and the
Orphacode.

• Annual clinical summaries with patient data from patients with transfusion
dependent and milder anaemias and from patients with sickle cell syndromes
are collected separately because of the different manifestations and complica-
tions.

• Patient outcome measures are encountered in order to assess the effectiveness
of the service.
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• Aggregate data to support overall European or international epidemiological
information.

• Statistical assistance for data analysis. This module facilitates the research,
both epidemiological and clinical including an extensible set of queries.

The principles of interoperability and extendibility were considered in the de-
sign.

In order to gather data from several centres, nationally and internationally if re-
quired, the registry is designed with respect to interoperability guidelines. This means
facilitating each local registry to share their data with other centres, if of course they
so wish. This would serve the primary purpose of the registry, which is epidemi-
ological mapping of the rare anaemias across countries. This makes it necessary
to use a generalized approach in order to represent every conceivable kind of data
structure in a consistent way. The Institute of Electrical and Electronics Engineers
defines interoperability as the ’ability of two or more components to exchange infor-
mation and to use the information that has been exchanged’ (Geraci et al., 1991). In-
teroperability for health information systems requires accurate and consistent data
exchange and use of the information that has been exchanged. This includes syntac-
tic interoperability as the ability to exchange data and semantic interoperability as
the ability to understand exchanged data. These are the core constructs of interoper-
ability and must be present in order for registries to share data successfully (EpSOS,
2013). Additionally, care must be taken to ensure that integration efforts comply
with legal and regulatory requirements for the protection of patient privacy.

The reason for making the registry extendible by means of adding modules, espe-
cially to capture clinical data, is to increase the possibility of the registry being used
for research purposes and for recruitment for clinical trials. A simple registry may
be expanded by adopting a modular architecture so that it may be further devel-
oped, even to become a full electronic patient clinical record.

Functionality of the registry take into consideration the primary aims (epidemi-
ology, service development) but also offer the option of adding data collection on
clinical aspects for secondary aims. Basic clinical outcome information is part of
epidemiology, but by expansion, it is understood to collect longitudinal data on the
progress of the condition in individual patients.

It is observed that in many cases, that data entry may be difficult because of
physician reluctance or legal objections to data sharing. This is a common difficulty
encountered by all registries.

Ethical and legal considerations in creating the database

Medical information exchange has always been a sensitive subject due to the highly
confidential nature of health information. Besides having means to identify a pa-
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tient, facilities to identify a health professional or health care provider organisa-
tion is also a requisite. There is a need for maintaining confidentiality of med-
ical information and protecting the patients’ privacy. Information should be ex-
changed in a secure manner when shared between health professionals and health
care provider organisations. This is achieved by creating a patient, but also a health
professional/health care provider organisation identifier, which is coupled to a dig-
ital identity, and is issued by a certified authority. This identifier provides a base
to create a trust circle between health professionals/ health care provider organisa-
tions and is also a precondition for electronic signing by the health professional/
health care provider organisation. Regarding the role of each user of the eRegistry,
different authentication accesses is provided, having different functionalities.

According to the British Medical Association: "The physician must maintain se-
crecy on all he knows. In this general principle, however, there are a few exceptions,
releasing the doctor from the duty of confidentiality. These are:

• when the patient gives his consent

• when it is in the interest of patients, it overrides the doctor’s duty to secrecy,

• for research purposes but only approval by the Ethics Committee for Clinical
Research and

• the information required for legal procedures" (Moskop et al., 2005; Geider-
man et al., 2006).

Violations of this right can destroy the trust that is a fundamental condition be-
tween doctor and patient.

The patients should be well informed on the purpose of their registration and
give written consent for their inclusion. Also they should be informed of any addi-
tional uses of the registry, if they change from the original use.

2 Conclusion

A registry of patients suffering from a rare disease, is an essential tool in knowing
and understanding the burden of disease. This in turn allows a knowledge based
planning for patient care, such as locating services and manpower development,
based on facts. Registries are designed for a specific purpose, such as epidemiol-
ogy, but can be modified if required. Another important use is the networking and
collaboration between centres so that interoperability is aspect.

Ethical and legal principles should be respected, mainly with respect to privacy,
and safeguards should be incorporated in the design of the registry.
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