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Abstract

Iron deficiency without anemia and iron deficiency
anemia are common and frequently overlooked
complications of inflammatory bowel disease. Despite
the frequency and impact of iron deficiency in
inflammatory bowel disease, there are gaps in our
understanding about its incidence, prevalence and
natural history and, consequently, patients may be
undertreated. Medical registries have a key role in
collecting data on the disease’s natural history, the
safety and effectiveness of drugs in routine clinical
practice, and the quality of care delivered by healthcare
services. Even though iron deficiency impacts
inflammatory bowel disease patients and healthcare
systems substantially, none of the established European
inflammatory bowel disease registries systematically
collects information on iron parameters and related
outcomes. Collection of robust iron parameter
data from patient registries is one way to heighten
awareness about the importance of iron deficiency
in this disease and to generate data to improve the
quality of patient care, patient outcomes, and thus
quality of life. This objective could be achieved through
collection of specific laboratory, clinical, and patient-
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reported measurements that could be incorporated into
existing registries. This review describes the status of
current European inflammatory bowel disease registries
and the data they generate, in order to highlight their
potential role in collecting iron data, to discuss how
such information gathering could contribute to our
understanding of iron deficiency anemia, and to provide
practical information in regard to the incorporation of
accumulated iron parameter data into registries.

Key words: Anemia; Iron deficiency; Registries;
Inflammatory bowel disease; Patient care
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Core tip: Despite its prevalence, iron deficiency is often
overlooked in inflammatory bowel disease (IBD). More
data are required to fully understand the epidemiology,
treatment, and quality of care around iron deficiency
in IBD. We suggest that IBD registries are ideally
positioned to collect these data from routine clinical
practice. We discuss the laboratory, clinical, and patient-
reported data that could be collected, and review how
best to incorporate collection of these data into existing
registries.
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INTRODUCTION

The current healthcare landscape relies heavily on
controlled trials to generate evidence to support
regulatory approval of new drugs and inform treatment
of patients™ ™. While scientifically rigorous, the
applicability to everyday clinical situations might be
questionable, since it does not necessarily include a
cohort that is representative of the real-world patient
population™'. In contrast, registries have a key role
in acquiring, maintaining, analyzing and, ultimately,
publishing data that reveal how drugs are used in
routine clinical practice. Medical registries can survey
the demographics of patients with a particular medical
condition, collect data on the use of a particular
pharmaceutical product, class of products or use of
a particular medical device, or be used to evaluate
the quality of care delivered. Consequently, the use
of national registries to generate real-world data is of
great value, particularly in complex diseases such as
inflammatory bowel disease (IBD), namely Crohn’s
disease and ulcerative colitis.

Iron deficiency anemia (IDA) is ranked as one of the
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world’s ten leading causes of years lived with disability™

and can manifest in a broad range of symptoms,
including chronic fatigue, increased susceptibility to
infection, tachycardia, sleep disturbance, impaired
cognitive function, hair loss, and changes to skin and
nails”’. Iron deficiency without anemia (ID) and IDA
are two of the most common systemic complications of
IBD; estimates of prevalence indicate that ID occurs in
60%-80% of people with IBD, with the prevalence of
anemia ranging from 16% to 74%"®.

For patients with IBD, IDA can be caused by a
variety of factors® and affect a range of physical,
personal, and social parameters, impairing work
productivity and ultimately compounding the diminished
quality of life (QoL) associated with IBD alone!®. The
economic burden of IBD is elevated by the presence of
IDA; a retrospective review of healthcare claims data
in the US estimated the direct treatment costs for each
IBD patient to be substantially higher for those with
anemia versus those without™..

The natural history of IDA in IBD is not fully understood
and its occurrence remains underestimated™”, so patients
are potentially undertreated. The gaps in our understanding
require comprehensive longitudinal data collection-an
important source of which may be the collection of iron
parameter data from patient registries. The objectives
of this review article are to describe the status of current
European IBD registries and the data they generate, to
highlight the potential role of IBD registries in collecting
IDA data and contributing to our understanding of IDA,
and to provide practical information in regard to the
incorporation of collated iron parameter data into IBD
registries.

EXISTING REGISTRIES

Registry searches

A literature search was conducted to identify IBD
registries that are currently collecting data in Europe,
using the PubMed online database and internet
searches. The search term “inflammatory bowel
disease registry” was used and results were reviewed
to identify articles meeting the inclusion criteria. The
reference lists of any article meeting the inclusion
criteria were reviewed manually to identify additional
relevant publications. Where articles were identified,
the name of the registry was used as a search term in
the Google internet search engine in an attempt to find
further relevant information. Where a web page did
not provide information in English, translation software
was used to determine if the information was relevant.
For inclusion in this review, studies were required
to have met the following criteria, in regard to the
registry: (1) Being disease-specific with information on
IBD; (2) being located in a European country; and (3)
currently collecting data. Registries that were specific
to treatment, and not disease, were excluded. Details
of the registries identified are shown in Table 1. Note
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Table 2 Suggested iron deficiency anemia-related parameters

to collect in an inflammatory bowel disease registry

Laboratory measurements

Hemoglobin level
Serum ferritin level
Transferrin saturation level
Soluble transferrin receptor level
Hepcidin
Mean corpuscular volume
Mean corpuscular hemoglobin
C-reactive protein level
Clinical observations
Identification of ID/IDA-related symptoms
Duration of possible ID/IDA-related symptoms
Number of, duration of, and reasons for healthcare visits
Medication usage
Patient-reported outcomes
Quality-of-life questionnaires
Fatigue questionnaires
Work productivity and activity questionnaires
Treatment decisions
Iron supplement (oral or IV)
IBD medication
Surgical procedures

IBD: Inflammatory bowel disease; IDA: Iron deficiency anemia.
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Figure 1 Data recorded at the point of care on an electronic system can
be used to achieve a wide range of local and national objectives.
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and service delivery. Some information is registry
specific, such as biobanking of blood samples for
genotyping, as within the Swiss cohort!*?, It is notable
that, despite the prevalence of ID/IDA among IBD
patients, none of the registries identified explicitly were
collecting information on iron parameters and related
outcomes in a systematic manner at the time of this
review.

The approach to data collection and verification
varies among registries. For example, in EPIMAD
(Registre des Maladies Inflammatoires Chroniques
de I'Intestin du Nord Ouest de la France), data are
collected by interviewer practitioners when possible
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cases of IBD are identified, and a diagnosis of IBD
is verified by two expert practitioners. Each patient
can be followed, if necessary, for 2 years until a final
diagnosis is confirmed. In contrast, the UK IBD Registry
utilizes electronic data-entry systems, such that data
are collected in real time at the point of care (Figure
1). Some of the data-entry tools allow for the upload
of laboratory data directly into the system, such that,
after negotiations with the relevant providers, iron
parameters could be added to the data collected with
relative ease™. Similarly, the Swedish Quality Registry
for Inflammatory Bowel Disease (SWIBREG) - which is
notable in being well established and in covering half
of the Swedish IBD population-can be linked to other
national registers to evaluate etiology, prognosis, and
outcomes of different treatment modalities™*.

Despite the coverage of these registries, the initial
research questions used, the configuration of data-
collection systems, and available resources (both
financial and personnel) all impose limits on the data
they can gather. Information about medications to
treat conditions concomitant to IBD, such as ID and
IDA, may not be captured. Similarly, the collection and
inclusion of patient-reported outcome (PRO) data in
existing IBD registries is not a trivial undertaking. Given
the importance of ID-related symptoms, the collection
and analysis of PRO questionnaires is important and
should be considered.

HOW SHOULD IDA-RELATED DATA BE
COLLECTED IN IBD REGISTRIES?

Although national healthcare databases collect and
store data from blood tests on anemias, ID, and the
drugs used in their treatment, they do not seem to be
an appropriate way to collect data on IDA in IBD. In
general, such databases are optimized to collect high-
level administrative data, and do not describe IBD
patients adequately to offer the level of medical detail
needed to research the natural history of disease.
This is also the case for databases owned by agencies
involved in reimbursement of medical treatment. From
this, a clear need for prospective and specific collection
of iron parameter data can be established, which may
be achieved through the adaptation of existing IBD
registries.

Even though IDA and ID are common in IBD, and
exert a substantial burden on patients and healthcare
systems®*® none of the established European IBD
registries systematically collects information on iron
parameters and related outcomes. Addressing this
shortfall in data collection requires examination of
the primary objectives of the registries in question,
and consideration of parameters that could answer
further research questions around this objective. The
parameters collected would be determined by the type
of registry (condition-, product-, or service-based) and
should serve its primary research objective; suggestions
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Figure 2 Collection and flow of data between existing healthcare registries to support various outcomes for multiple stakeholders. Solid line: flow of
patient-level data; dashed line: flow of pseudo-anonymized data; dash-dot line: flow of aggregated anonymized data; block arrows, overall and relationships between

implications. IBD: Inflammatory bowel disease; IDA: Iron deficiency anemia.

are listed in Table 2.

A condition-based registry designed to monitor
epidemiology of IBD could also collect data to provide
snapshots of the prevalence and severity of IDA.
Longitudinal analyses of IDA duration and disease
course, with the potential to identify commonly
associated factors-including ID-related burden
occurring during pregnancy-could also be included. To
chronicle the natural history of IDA, it is necessary to
collect longitudinal information on clinical, biochemical
and endoscopic disease activity; data from imaging
techniques such as magnetic resonance imaging should
ideally be included. In line with the current European
Crohn’s and Colitis Organisation (ECCO) consensus on
the diagnosis and management of ID with and without
anemias in IBD™*, a basic dataset may comprise
hemoglobin levels, transferrin saturation and serum
ferritin levels, and perhaps mean corpuscular volume
and mean corpuscular hemoglobin. Measuring C-reactive
protein would inform the interpretation of serum
ferritin levels, which may be elevated by inflammation.
Recording the levels of individual iron parameters (rather
than a diagnosis of anemia) would offer a more detailed
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view of ID and the capacity to investigate concepts such
as absolute and functional ID"®. To further understand
the impact that ID and IDA have on disease course and
its influence on the response to treatment the registry
would need to collect medication history and validated
disease activity scores/PROs that evaluate fatigue, QoL,
and impaired productivity. Fatigue is a key symptom of
ID (and of IBD) and can be quantified using a validated
scoring system such as the functional assessment
of chronic illness therapy-fatigue (FACIT-F)-Fatigue
questionnaire!®, There are several tools available to
measure QoL in patients with IBD or, more recently,
disability!*”'®, although these do not necessarily
distinguish between the burden of ID/IDA and IBD.

A product-based registry (focused on IBD treatment)
could be used to monitor use of iron supplements.
Information on prescribed iron replacement therapy,
including doses, may be recorded as either oral or
intravenous, to illustrate any impact of a different choice
of iron administration route.

A service-based registry would typically have a
different dataset, including information on the use of
healthcare (including hospitalizations and surgery),

March 14, 2018 | Volume 24 | Issue 10 |
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and the resource utilization attributable to ID and IDA
in IBD. Collection of data on screening, diagnosis,
and monitoring of ID and IDA in IBD could offer a
perspective on aspects of quality of care, with reference
to the recommendations of the European Consensus
on the Diagnosis and Management of Iron Deficiency
and Anaemia in Inflammatory Bowel Diseases™. If an
economic perspective is deemed valuable, observations
on impaired work productivity and activity can be
collected, as well as information on absences from work
or full-time education, healthcare attendance, need for
surgery, and medication adherence and persistence.

A registry would ideally use appropriate digital
and online technologies to make it easier for sites to
contribute data, including enabling data entry at point
of care and a facility for patients to submit disease-
related information. Incentives for teams to use these
technologies might include the opportunity to deliver
data-driven care to patients. Patients may also be
given access to presentations of these data to facilitate
supported self-management, and improve patient
participation and empowerment. An example of success
in this area is Improve Care Now-a network of people
from 95 care centers in the United States, Qatar, and
United Kingdom that has the objective of improving the
health, care, and costs for children and adolescents with
IBD". The centers involved in this initiative collect data
about treatment and performance in a standardized
format; the tools for best practice in the treatment of
these patients, with the related evidence, is shared
within the network, leading to substantial improvements
in patient outcomes and better patient safety™.

Cross-registry interoperability and integration,
to facilitate sharing of data with existing healthcare
systems and resources, would be highly beneficial;
Figure 2 illustrates a potential model for how data
could move between registries and shows the potential
outcomes for stakeholders. Collection and incorporation
of unique pseudoanonymized national personal
identifiers of patients enables connections to be made
between registries. IDA is prevalent in patients with
renal disease, heart disease, and cancer, and can
affect cognitive development/function and resistance
to infection®??, Correlation between disease registries
in IBD, oncology, heart failure, and mental health
could offer completely new perspectives on improving
the multidisciplinary care of patients with ID. Further
connections could be made with drug prescription
databases with the intention of correlating disease
outcomes with specific treatment information. Linkage
of an IBD registry with national service-based registries
could show the frequency of outpatient visits, inpatient
care, surgery, and co-existing disease, based on the
international classification of disease codes. Linkage
with mortality databases would provide an additional
view of disease outcomes. A potential barrier to sharing
of data is the governance issues around information.
Any such sharing should comply with the registry’s ethical
requirements and national laws covering data protection.
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If there are restrictions on exporting personal data
from the country, steps must be taken to anonymize
and aggregate the information. It is also important to
understand exactly what is of interest to a collaborating
registry, and to identify and characterize all variables
collected, as these may vary between registriest™*.

HOW CAN EXISTING IBD REGISTRIES BE
ADAPTED TO COLLECT IDA-RELATED
PARAMETERS?

The current IBD registries are positioned well to collect
iron parameter data and link these with IBD-specific
data. Although it is beyond the scope of this article
to provide detailed guidance on adapting a registry
to collect a new set of variables, there are several
factors that should be considered, in regard to the
prospective collection of iron parameters in an IBD
registry. Initially, it is important to consider the change
in scope of a registry, in terms of its expected redefined
purpose, objectives, and overall outputs. While it may
be tempting to maximize the opportunities for data
collection, this must be balanced against the importance
of collecting high-quality, reliable data with no significant
increased burden associated with their entry to the
database. Limiting the scope of a registry ensures that
specific objectives and well-defined research questions
can be established in order to specify what outputs
should be sought. Defining and confirming the scope
of any changes with all stakeholders will optimize
the work needed as the changes to the registry are
implemented. When the objectives have been clearly
established, the data to be collected can then be
determined. The data collection method should suit the
data type. The practicalities of incorporating collection
of iron parameters into an existing IBD registry
could present a challenge, as it would depend on the
healthcare system in which the registry operates.
Ideally, the addition of new parameters to a registry
should not generate substantially more work for sites
contributing to the registry. With the introduction of
electronic medical records and network integration it
is theoretically possible for iron parameter data from
medical laboratories to be automatically added to a
medical record and uploaded to a registry database.
This would greatly minimize the resources needed for
data entry, avoiding the review and entry of information
from unstructured case notes, and circumventing
double entry of data. However, there are currently
barriers to this approach. Firstly, retrieval of data from
laboratory service providers requires negotiation,
financial commitment, and often improvement of IT
facilities. This problem is magnified if a country has
multiple service providers, each of which is presenting
data in a proprietary format, thus requiring a large
amount of interface development work. Secondly,
the use of electronic medical records is still not widely
used, and standards of interoperability are yet to be
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established. The functioning of a registry could be
complicated if data source inputs present information
in a range of formats that have to be interpreted before
they can be used. Many commercial providers offer
digital and online interfaces to facilitate data capture
in a registry; however, there can be great variation
between them in terms of financial cost, ease-of-use,
and features (not all of which may be necessary or
relevant to an individual registry)®. Indeed, the quality
and capabilities of different software used to manage
data in clinical studies and registries can vary greatly,
raising barriers in interoperability and evaluation of
data across studies™™. Open-source software offers an
alternative that is both low-cost and can be modified
by researchers to suit specific requirements®. A key
role for national and international registries would be
to define data submission frameworks that enable the
entry of data from a range of different sources.

The rise in health technologies that are accessible
from personal mobile devices is likely to have an
important role in collection of PROs. Electronic PRO
data collection has many advantages relating to
easy, accurate, and complete collection of data that is
potentially of great value to investigators and healthcare
systems™™. In the context of a registry, as opposed to a
clinical trial, it may make sense for a patient to be able
to complete PRO information using their own mobile
device, rather than attending an appointment. Although
this adds a level of convenience for both patient and
healthcare team, a number of barriers still remain
including data security, patient compliance with data
collection, and what to do if a patient does not possess a
suitable device™', Nevertheless, ePROs show promise;
indeed, pilot studies of an electronic data submission
method implemented by the SWIBREG registry have
proved successful and its launch is imminent in some
regions in Sweden. A UK study to collect ePROs in
an elective orthopedic setting showed great promise,
gathering reliable data but also highlighting that
the ePRO system may not be adequate for some
patients®,

The incorporation of iron parameter data into
European IBD registries offers great opportunities to
improve the care of IBD patients. Firstly, highlighting
the prevalence of IDA in the IBD population would
show the unmet need in this patient group in countries
across Europe. It is notable that the ECCO guidelines
for diagnosis and management of ID and IDA in
IBD recommend that all patients with IBD should
be assessed for the presence of anemia'*!. Robust
data are necessary to heighten awareness of the
importance of IDA in IBD and to lobby healthcare
systems to improve access to the full range of iron
supplementation therapies. Secondly, longitudinal
analysis of iron parameters and treatment could offer
a perspective to assess some aspects of the quality of
care that patients receive, including the management
of IDA and ID, as well as the humbers of patients who
receive optimal treatment. Thirdly, the inclusion of QoL
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information and PROs would offer perspectives on how
optimal treatment could change the burden of IDA on
the patient, as well as potentially providing economic
arguments for the use of iron supplementation.
Finally, the information collected could inform service
planning at the local and national level, including on
how resources should be managed to provide improved
access to nursing support or access to infusion suites.
Periodic assessment of the data collected in national
registries would also provide information needed for
clinical audits and quality improvement programs.
Beyond the local and national level, the collection
and comparison of iron parameters by multiple registries
would allow the relationship between IBD and IDA to be
examined from different perspectives, stemming from
each registry’s specific remit, leading to the generation
of new research questions and ultimately improving
patient care. A further possibility would be the pooling
of data between national registries to identify and study
any differences in patterns of disease, and to compare
practices in healthcare service delivery. A very large
dataset should also able to highlight any rare effects
that might not be evident from a single national registry.
This initiative would, of course, require agreement on
the collection of a basic dataset and standardization of
methodologies, as well as addressing how data should
be anonymized and aggregated to comply with the legal
aspects of sharing data across national borders.

CONCLUSION

Iron deficiency and IDA are common and often
overlooked complications of IBD. Historically, ID and
IDA have been accepted as part of IBD, and not as
an issue to be addressed and treated independently.
The prevailing attitude was that treatment of IBD
would lead to the resolution of anemia, so organized
research efforts to understand ID in patients with
IBD were minimal. In recent years, however, opinion
has shifted, with a growing acknowledgement that
ID/IDA is an issue to be managed concomitantly
with IBD. A recent consensus statement provides up-
to-date guidance on the diagnosis, treatment and
prevention of ID/IDA in IBD™. Despite the frequency
and impact of ID and IDA in IBD, there are gaps in our
understanding about its incidence, prevalence, natural
history, and particularly its impact on patients. Due
to similarities between symptoms of IBD and ID/IDA,
the identification of ID/IDA-specific symptoms in the
IBD population is necessary. There is, therefore, a
clear need to collect robust, structured data around
ID/IDA in IBD, its treatment, and on related service
delivery. Despite potential limitations (possible
selection bias and potential variability in data quality),
it has been suggested that ‘real-world’ data have
a greater applicability to the routine clinical setting
than the findings of controlled trials™. Current digital
technologies and networking capabilities raise the
prospect of an acquisition and analysis of real-world
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data that is (and should be) easier than ever before.
With appropriate planning, information governance
structures, adaptation, and negotiation, registries are
ideally placed to collect this information in a routine
clinical practice setting. The direct input by patients of
self-reported data can capture and quantify symptoms
such as fatigue and cognitive impairment, which can
otherwise be difficult to evaluate. If multiple registries
were to commence collection of ID/IDA data in IBD as
a standard, there would be an opportunity to compare
and pool data collected from multiple sources. Although
this endeavor would be challenging, the ultimate benefit
to the care of patients with IBD would be substantial.
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