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ABSTRACT

Background: Patient registries use standardized methods to systematically gather uniform data for
specific groups of patients managed in clinical practice to evaluate specified outcomes. Aim: The
objective of this study was to identify and describe structures of the identified thalassemia registries
in worldwide and summarize their key characteristics. Methods: We reviewed the literature on
thalassemia registries. A search of PubMed, Scopus, ProQuest, and Science Direct databases was
conducted in September 2018. We also reviewed the existing thalassemia registry websites in differ-
ent countries. The keywords used to our search were as follows: Thalassemia, Hemoglobinopathy,
Registry, Database, and Registration System. Some features such as the name of registry, funding
source, objectives of the registry, minimum data set, and methods of data collection were determined.
Results: We identified 16 thalassemia registries operating on a multinational, national, or regional level
between1984 and 2016. Most of these aimed to improve the diagnosis and management of control
programs. Government funding was the most common funding source for registries. Furthermore,
the most common method of data submission was Web-based data entry. The data were entered by
amember of the clinical team or a nominated data manager. Conclusion: Registries provide a positive
return on investment; their establishment and maintenance require ongoing support by government,
policy makers, research funding bodies, clinicians, thalassemia patients and their caregivers. However,

the results of research suggest the establishment of an international network for coordination and
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collaboration between thalassemia registries.
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1. INTRODUCTION

Thalassemia is a blood related ge-
netic condition which characterized
by decreased synthesis of one of the
two types of polypeptide chains (a or
B) (1). This disorder encompasses the
lack of or errors in genes accountable
for the construction of hemoglobin,
a protein present in the red blood
cells (2). The World Health Organiza-
tion (WHO) announced that the fre-
quency of thalassemia and abnormal
hemoglobin carriers is 5.1% with
nearly 226 million carriers world-
wide (2, 3). Nearly 80% of thalassemia
cases worldwide are detected in the
area extending from sub-Saharan Af-
rica to the Mediterranean Basin, the
Middle East, and South and South-
east Asia (4).

Currently, as a result of important
clinical and scientific improvements,
thalassemia and other hemoglobin

disorders are considered as remedi-
able and preventable in cases where
effective national programmers are
in place and where there is free ac-
cess to quality healthcare for people
living with these conditions (5). The
management of thalassemia patients
is compound and requires a multi-
disciplinary strategy that integrates
clinically and the laboratory features
(6). As with other chronic disease
management, the healthcare proce-
dure is long-lasting and continuous
of consisting multiple different parts
of the process (7). Therefore, having
IT tools such as healthcare systems
to assist the progression can improve
the healthcare services quality (8).
Besides providing more accurate and
timely information regarding patient
care, it has been found to improve
the efficiency of healthcare organi-
zation services especially in terms of
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patient data management (9).

Several approaches are being applied across different
healthcare systems around the world, including the use of
patient registries, which have been identified as a method
of improving quality and cost efficiency in health and
healthcare (10, 11). High quality patient registries provide
valuable contributions to designate demographics, clin-
ical features and to determine baseline prevalence and
variation in practices ‘in the real world’ (12-14). They let
surveillance of important health conditions, a better un-
derstanding of patient health status and requirements,
evaluate changing practice and trends over time, and
allow predictions for resource requirements (15, 16).

A thalassemia registry encompasses comprehensive
information related to thalassemia patients, over many
years (17, 18). Moreover, the thalassemia registry pro-
vides data on access to and quality of care, and patient
outcomes such as survival and Quality of life (19, 20).
It has successfully followed changing dynamics and
healthcare requirements and allowed detection of health
system faults to aids, not only disease research but also
the development and evaluation of a prevention program
and the creation of clinical strategies (18, 21). In recent
years, the thalassemia registry has been considered as an
important tool for monitoring and improving the quality
of patient care (1, 22). European Medicines Agency (EMA)
recognizes the need for common approaches to foster the
optimal use of national and multinational registries (23).

2. AIM

The objective of this study was to identify existing thal-
assemia registries in worldwide and describe their main
characteristics including objectives, data sources, re-
sponsible institutions, core data set and the process of
registration in different countries.

3. METHODS

We reviewed the literature reporting on thalassemia
registries. The databases PubMed, Scopus, ProQuest, and
Science Direct were searched up until September 2018. In
addition, Google and Google Scholar were searched for
thalassemia registry websites, unpublished studies and
grey literature. There was no restriction on date of pub-
lication. The keywords used for the search were the fol-
lowing; Thalassemia, Hemoglobinopathy, Surveillance,
Registry and Database. All documents and reports on
thalassemia registries were included if they provided de-
tails about the program characteristics. We did not apply
language constraints and provided a translation service
if needed for non-English documents. The references of
found articles were used to identify other related arti-
cles. In addition, we contacted the authors of the included
studies to ask if they were aware of any further registries.

In this study we did not set any language restric-
tions, we used only English search words. After a com-
plete search, all search results were reviewed separately
based on studies title or running title and relevant doc-
uments were selected. The duplicated documents were
excluded. Afterward agreement on the final included
studies was reached, one author independently extracted
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Figure 1. Preferred reporting items for reviews flow diagram

data using a standard data extraction form, which was
then cross-checked by the second reviewer. If the contact
details were provided in retrieved sources, an email was
sent to a registry manager asking for additional peer-re-
viewed publications and other resources, such as con-
ference presentations and annual reports. In case of no
response, two follow-up reminders were sent. The un-
known field for incomplete/not response was entered into
the data extraction table.

Based on retrieved peer-reviewed publications and
gray literature, the selected thalassemia registries were
further analyzed to obtain the following information: (a)
region, (b) country, (c) registry name, (d) responsible in-
stitutes, (e) Internet home page, (f) type of registry, (g)
institution year, (h) funding sources, (i) objectives, (j) dis-
eases coverage, (k) language of collected data, (1) partic-
ipation type, (m) core data set, (n) data sources, and (o)
methods of data collection.

4. RESULTS

Using the search strategies, 149 references were identi-
fied and 12 papers (13, 14, 16-20, 22, 24-27) met the inclu-
sion criteria (Figure 1). We identified 16 thalassemia reg-
istries (set up from 1984 and 2016). Out of total amount, 13
registries were national, 1 multinational and 2 regional.
The identified registries were established in 14 countries
distributed in Asia (n=4), Europe (n=9), North America
(n=2), and Oceania (n=1). No thalassemia registry was
identified in Africa and South America (Table 1). Six reg-
istries were specifically designed to collect data on thal-
assemia patients and 10 were hemoglobinopathies regis-
tries including also thalassemia patients.

Moreover, Government funding was the most common
funding source for registries. Only the National Hemoglo-
binopathies Registry in Greece was private funded. The
time length of funding was not reported. The objectives
of most thalassemia registries were improving diagnosis
and management of control programs. Other purposes
of thalassemia registries include healthcare planning,
epidemiological and clinical research, education, policy
making, prevention, and follow up (Table 2). The most
common method of data submission was web-based data
entry. The data were entered by a member of the clinical
team or a nominated data manager (Table 3).
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Region Country Name of registry Responsible institute Internet home page
Iran Electronic Thalassemia Registry | Thalassemia Research Center and Mazan- htto://thr mazums.ac.ir/
(ETR Mazandaran) daran University of Medical Sciences P ) o
Singapore National Tha(llz\aﬁrsRe)mla Registry KK Women's and Children's Hospital https://www.kkh.com.sg
Asia
National Register of Symptomatic | Genetic Blood Disorders Unit and Ministry
Oman . . Unknown
Hemoglobinopathies of Health
Saudi Arabia | | ediatric Non-Malignant Blood Dis- King Faisal Specialist Hospital Unknown
ordersRegistry
. National Registry of Patients with Bulgan_an Assomguon for Promotlon_of ) .
Bulgaria S . Education and Science and Information https://www.raredis.org
Thalassemia in Bulgaria (NRPTB) .
Centre for Rare Diseases
National Ha.emoglobmopathy Reg- National Health Service http://nhr.nhs.uk
istry (NHR)
United . https://www.sicklecellsociety.org/
Kingdom European Haemoglobinopathy Reg- National Health Service resource/european-haemoglobinopa-
istry(EHR) .
thy-registry/
Redister of Thalassemic Patients in National Institute of Health and Medical
France g France Research and National Institute of Health https://www.ap-hm.fr
Surveillance
. i . Consorzio per Valutazioni Biologichee )
Europe Italian Multiregional Thalassemia . . http://www.cvbf.net/tag/hta-thal-
. Farmacologiche and Fondazione per la .
Registry (HTA-Thal) . U . registry
ltal Ricerca Farmacologica Gianni Benzi Onlus
Y Sicilian Registry Thalassemia and Epidemiological Observatory of the Re- htto://oti.regione.sicilia.it
Hemoglobinopathies (ReSTE) gional Councillorship p-/fpli.regione. ’
http://www.enerca.org/mem-
. . bers-centers/center/22/national-cen-
National Registry for Haemoglob- . .
Greece . o Greek Society of Hematology ter-for-thalassaemia-and-haemoglo-
inopathies in Greece (NRHG) . . . .
binopathies-of-laikon-general-hospi-
tal-of-athens-greece
. National Registry of Hemoglobinop- | Spanish Society of Pediatric Hematology | https://www.e-clinical.org/rephem/
Spain LY . .
athies in Spain (REPHem) and Oncology index.aspx
Turkey Turkish Hemoglobinopathy Registry | Turkish Society of Pediatric Hematology http://www.tphd.org.tr/
. Registry and Surveillance System | Centers for Disease Control and National )
North United States for Hemoglobinopathies (RuSH) Heart, Lung, and Blood Institute https://www.cdc.gov
America Data Information System for Hemo- I . . . .
Canada globinopathies(DISH) Children’s Hospital of Eastern Ontario https://www.project-redcap.org/
Oceania Australia Haemoglobinopathy Registry (HbR) Monash University http://www.torc.org.au/hbr

Table 1. General overview of the identified registries

5. DISCUSSION

Thalassemia registries are essential tools and an im-
portant resource for planning and evaluating of disease
prevention program based on facts (26, 28). In particular
they will enhance surveillance of important health condi-
tions, awareness of the prevalence of the disease, better
understanding of patient health status, treatment options
and detection of shortcomings in the healthcare system
(20, 25, 29). This was the first review of its kind to compare
existing thalassemia registries in worldwide. We identi-
fied 16 thalassemia registries, which consisted of 13 na-
tional, one multinational and two regional registries.

An important element in determining the feasibility
of developing a new registry relates to funding (21). Reg-
istries with good coverage and accuracy will most likely
require significant and sustainable funding sources (30,
31). The registries were received funding from various
sources, including government agencies, scientific orga-
nizations, research collaborators, pharmaceutical man-
ufacturers, accreditation bodies, philanthropic organiza-
tions and non-profit organization (32, 33). Based on our
study most of the thalassemia registries were funded by
the government agencies. This tendency might be ex-

plained by the superiority of government funding in
terms of continuity and predictability, which is required
to sustain a thalassemia registry. Clear objectives are es-
sential to define the structure and process of data collec-
tion and to ensure that the registry effectively addresses
the important questions through the appropriate out-
comes analyses (34, 35). The purposes of the registry have
to be obviously defined and approved upon by the reg-
istry sponsors (36). Results of this study showed that ob-
jectives of most thalassemia registries were improving di-
agnosis and management of control programs. However,
other purposes of thalassemia registries include health-
care planning, epidemiological and clinical research, ed-
ucation, policy making, prevention, and follow-up. More-
over, objectives often overlap, for example, improving
diagnosis and prevention can provide improve quality of
care. The time and resources needed to collect and pro-
cess data from a registry can be substantial (36, 37).
Registries should define a core data set of essential data
elements and patient outcomes that will address the crit-
ical questions anticipated by the purpose and objectives
for which it was created (35). Elements of data to be in-
cluded must have potential value in the context of the cur-
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Registry Type Year Funding Objectives of registry Disease Coverage Language Participation
Thalassemia
ETR Mazandaran Regional 2016 Research Improving diagnosis, Research, Decision making Thalassemia major Persian Voluntary
Center, Uni
NTR National 1992 Gov Managemept of control_programs,folloyv- up. Thalassemia major Unknown Voluntary
Prevention, Counseling and Screening
National Register of . L . . Thalassemia major,
Symptomatic Hemoglo- National 2000 Gov Improving diagnosis, Control of blood disorders, Sickle cell English Voluntary
; . Research
binopathies
Pediatric Non-Ma- . . .
lignant Blood Disor- National 2008 Gov Management of cont_rol programs, Follow-up, Im- Thalas_semla major, Arabic Voluntary
. proving diagnosis Sickle cell
dersRegistry
Improving diagnosis, Follow-up, Prevention, Thalassemia maior In-
NRPTB National 2009 Gov Policy making, Research, Compare management termedial ! Bulgarian Voluntary
practices
NHR National 2009 Gov Improving care, Manag‘ement of control pro- Thalas.semla major, English Voluntary
grams, Prevention, Research Sickle cell
Multi na- Improving diagnosis, Follow-up, Prevention, Re-  Thalassemia major, Oth-
EHR tional 2004 Public proving diagnosis, ip. ' najor. English Voluntary
search, Planning erhemoglobinopathy
Register of Thalas- Improving care, Compare conventional treat- Thalassemia major, In-
semic Patients in National 2005 Gov P 9 ! p najor. French Voluntary
ment, Research termedia
France
Gov.Fonda- Improving diagnosis, Management of control pro-
HTA-Thal National 2008 zione Giam- P 9 diag ! gem P Thalassemia major Italian Voluntary
brone grams, Healthcare planning,Research
Management of control programs, Care Plannin Thalassemia major, In-
ReSTE Regional 1984 Gov g prog ! 9 termedia, Sickle cell, Italian Voluntary
Research .
Other hemoglobinopathy
NRHG National 2009 Private Improving care, Monitor treatment, Prevention, Thalassemla,_SlckIe cell, Greek Voluntary
Research Hemoglobin lepore
National Industrial As-  Improving diagnosis, Improve Treatment, Preven-  Thalassemia major, In- .
REPHem 2014 sociation tion, Research,Comparison with other registries termedia, Sickle cell Spanish Voluntary
Turkish Hemogloblnop— National 2012 Gov. Uni Improving diagnosis, Management of control Thalasse'mla_ma]or, In- Turkish Voluntary
athy Registry programs, Research termedia, Sickle cell
National Improving care, Monitoring health care utiliza-
RuSH 2010 Gov tion and clinical outcomes, Planning, Research, ~ Thalassemia, Sickle cell English Voluntary
education
Management of control programs, Research, Im- Thalassemia Sickle cell,
DISH National 2014 Gov 9 ' prog ' ! Other Hemoglobinop- English Voluntary
proving care .
athies
. . . Thalassemia major,
HbR National 2014  mdustrypart- Improving diagnosis, Follow-up, Research, Mon- o110 col 0ther haemo-  English Voluntary

ners

itoring outcomes

globinopathies

Table 2. Structures of the identified thalassemia registries

rent scientific and clinical climate and must be chosen by
a team of experts (38). Registries within this review most
commonly collected data on: (a) demographics; (b) clin-
ical; (c) complications of disease and therapy; and (d) out-
comes. Although, the core minimum data set for thalas-
semia registries was almost similar in different registries
and covered all aspects of quality of care, the number and
details of data elements various in different countries.
Accuracy, integrity and completeness of data are the
most important elements in the quality and value of any
registry (39). Low data quality can be due toinadequate col-
lection of data at reporting sites, inattentive abstracting
of information from clinical data sources, poor definition
and specificity of data, inadequate understanding of com-
plex data elements by those providing the data and lack of
incentive and collaboration among reporting centers (39-
41). Comparability of data is essential for interpretation
and this in turn, depends on standardization of the meth-
odology and the diagnostic criteria applied (40). Effective
quality control using regular internal and external audits
and monitoring site visits can help to achieve these fore-
most goals (33). Data collection of thalassemia registries
from diverse and dispersed sites, including general prac-

tice, thalassemia clinics, hematopoietic stem cell trans-
plants, and pediatric hematology centers, is a significant
challenge. Procedures and policies to ensure complete-
ness and validity of data should be developed before the
data collection commence and reviewed at regular inter-
vals. In addition, good quality information systems are
needed for effective data collection to support the reg-
istry. Integration of the registry infrastructure with the
information and communications technology systems al-
ready in place within the national health care systems en-
ables automatic data capture, which significantly reduces
the burden of data entry. The web-based data entry was
a core feature of the majority of registries within this re-
view. In recent years, the web-based registries have be-
come popular because they are user friendly and can be
managed from different locations (42, 43).

Additionally, the web-based systems offer the best ac-
cess to the registry’s data, increase the accuracy of data
and facilitates real time data entry, updates, reporting
and mapping functionalities (42, 44, 45). The initial cost to
develop a web-based registry can be expensive; however
web-based data collection was found to yield a shorter
case registration time, lower cost per case to maintain
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Registry Core minimum data set

Data sources Data submission

Demographics, Clinical, Complications,

ETR Mazandaran Medication

Haemoglobinopathy centers Web-based

NTR Demographics, Clinical

Hospitals On-line data transfer

National Register of Symptom-

atic Hemoglobinopathies Administrative, Clinical

Hospitals, Tertiary care centers Paper, On-line data transfer

Pediatric Non-Malignant Blood Demographic, Consanguinity, Diagnostic,

Hospitals, Haemoglobinopathy cen-

DisordersRegistry Laboratory ters Web-based
NRPTB Demographic, Diagnostic, Mortality Hospitals, Thalassemia centers Web-based
NHR Patient, Adverse Events, Annual Review Treatment centers, other bodies such Web-based
as blood and transplant centers
EHR Demographics, Clinical, Treatment, Lab-  Hospitals, Haemoglobinopathy Cen- On-line data transfer

oratory

ters

Register of Thalassemic Patients Epidemiological, Clinical, Biological

Hospitals, Pediatric centers, stem Web-based

in France cell transplants database
HTA-Thal Demographlc,pllnlcall, Complications, Hospitals, Haemoglobinopathy cen- Web-based
Quality of life,Cost ters
ReSTE Demographics,Clinical Hospital, Haem:grlgbmopathy cen- Paper, fax
NRHG Demographic, Disease Hospitals, Haemtzglobmopathy cen- Web-based
REPHem Demographic, Clinical Hospitals, Haemt(;?loblnopathy cen- Web-based
Turkish Hemo?slfrl;mopathy Reg- Demographic, Disease Hemoglobinopathy centers Web-based
- . - . Haemoglobinopathy centers ,Public
RuSH Administrative, (I:ilzlzlt(i::k Health care uti health records, Clinical records, reg- Paper, On-line data transfer
istries
Demographic, Diagnostic, Hospitaliza-
DISH tions, transfusions, Tests, Medication, Hospitals Web-based
Bone marrow transplant
HbR Demographics, Diagnosis, Laboratory,  Hospitals, Haemoglobinopathy cen- On-line data transfer

Complications, Clinical outcomes

ters, registries, Medical databases

Table 3. Data collection onthe identified thalassemia registries

the system and lower rate of error occurrence than the
paper-based data collection (46). This review had sev-
eral limitations. The development of thalassemia regis-
tries is a new field of research; therefore, the number of
included studies is restricted and there was no standard
recommendation for reporting the results. We identified
a number of gaps in thalassemia registry coverage. Few
registries were identified in areas with emerging econo-
mies; the majority being based in high income countries,
that creating geographic gaps in coverage. In much of the
Asia Pacific region, South America and Africa, registries
were either absent entirely or had limited data or poor
accessibility for outside research. Unfortunately, 2 reg-
istries of Cyprus and Malaysia were excluded from the
study due to lack of available information.

The use of English only search words might have re-
sulted in the failure to identify registries in some coun-
tries. Therefore, we tried to obtain our necessary infor-
mation from various peer reviewed articles, reports and
web sites. In addition, Contact with authors of the in-
cluded papers provided valuable detail on registries.

6. CONCLUSIONS

This analysis confirms the utility of thalassemia regis-
tries for the collection of large set of data. In particular,
the considerations derived from this data set highlight
how the use of large, well monitored patients’ registries
can guide health authorities and health providers to plan

62

cost efficient services and to meet patients’ needs and ex-
pectations. We suggest the establishment of an interna-
tional network for collaboration between thalassemia
registries. Global harmonization of data submission
methods and minimum data set would facilitate interna-
tional comparisons. Registries provide a positive return
on investment; their establishment and maintenance re-
quire ongoing support by government, policy makers, re-
search funding bodies, clinicians and patient with thal-
assemia.
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