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A B S T R A C T

Better outcomes are a priority for all those who care about birth defects and rare diseases. Public health sur-
veillance and epidemiologic data tracking historically have provided good data on disease occurrence but at
most uncertain value in promoting better outcomes, be these in terms of supporting primary prevention or better
care.

We propose three enhancements to improve the value of surveillance. First, merge: eliminate the largely
artificial separation between birth defects and rare diseases in surveillance. Second, expand the scope of sur-
veillance to ‘triple surveillance’: include in surveillance the three components of the causal chain from primary
cause (e.g., folic acid insufficiency) to disease occurrence (e.g., spina bifida prevalence) and further to health
outcomes (e.g., mortality, morbidity). Third, integrate public health with clinical surveillance: streamline data
collection (avoid ‘recreational data collection’) and use the data rapidly not only for epidemiologic assessment
but also for evaluation and improvement of clinical care.

Many countries have one or more of the elements of this framework already in place. Typically, however, they
are not integrated, and work and data get wasted. Fundamentally, these enhancements require rethinking
priorities, partnerships and data sharing policies. By reducing waste (e.g., activities leading to data being col-
lected but not used) they will add value and probably decrease costs. Importantly, such systems can help make
visible the health issues of a population and the benefits (or lack thereof) of interventions, and support quality
improvement in prevention and delivery of care.

1. Introduction: two groups of conditions for surveillance to
improve outcomes

In recent years, congenital anomalies and rare diseases have in-
creased in relevance and visibility not only in clinical practice and
public health, but also in policy and social media. More countries are
undergoing the ‘epidemiologic transition’ from high infant mortality
driven by infectious diseases and preventable conditions of the new-
born, to lower infant mortality resulting from complications of pre-
maturity and congenital anomalies. Families and patients are taking to
new forms of communication to influence care and policy related to
rare diseases, most of which are genetic and many are symptomatic
before adulthood.

With this still evolving but clear situation, an important question is
what can be done to promote improvements in outcomes – better pri-
mary prevention where possible, and otherwise better treatments and
optimal health outcomes.

Clearly these improvements are primarily driven by direct clinical

interventions and effective public health policies: examples include
folic acid fortification to prevent neural tube defects, diabetes screening
and treatment to improve diabetes-associated pregnancy outcomes
(congenital anomalies, complications of the newborn, etc.), and new-
born screening to improve outcomes in children with metabolic dis-
orders and congenital heart disease. Indirectly, but importantly, clinical
and public health surveillance have a major role in ensuring that these
preventive and therapeutic interventions can reach their full potential –
that fortification indeed reaches all population groups, that diabetes
screening programs are not creating or deepening health disparities,
and that newborn screening continue to provide a positive ratio of
benefits over costs and risks.

The issue addressed here is whether surveillance can truly help
improve outcomes in rare diseases and congenital anomalies. The an-
swer that we wish to propose is a qualified ‘yes, if … ’. The two main
conditions discussed here are a) if surveillance abolishes the largely
artificial distinction between congenital anomalies and (most) rare
diseases, by embracing both in its activities; and b) if surveillance
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restructures from being an activity solely focused on tracking the oc-
currence of disease (e.g., prevalence and trends) and expands into
‘triple surveillance’ (Botto and Mastroiacovo, 2018)– tracking the
causal chain from disease cause to disease occurrence and further to
disease outcomes and using these data not only for epidemiologic as-
sessment but also to improve clinical care.

Such model of surveillance, we argue, could help improve outcomes
both on a personal and a population level. Elements of this model are
beginning to be implemented in some areas, but not yet frequently,
systematically, or fully, so that the value of such model of triple,
comprehensive surveillance has not been proven in practice.
Nevertheless, we present a few examples of high value opportunities
that could be rapidly implemented in practice, and which could de-
crease the marginal cost of surveillance as is currently implemented and
increase its effectiveness for clinicians, researchers, and families.

2. Merging the surveillance of rare diseases and congenital
anomalies: value and rationale

Registries and surveillance of congenital anomalies have a long
history, spanning decades and reaching back in many cases to the re-
action to the thalidomide tragedy. After the birth of many children with
devastating limb anomalies following the ingestion of (at the time) a
seemingly safe medication, several countries implemented some form of
surveillance of congenital anomalies with the stated goal of providing
the population with a ‘safety net’, i.e., an ongoing system to detect and
control such events as early and quickly as possible. Whereas what is
encompassed under the rubric of (major) congenital anomaly varies in
different systems, the general definition can be simplified as a con-
genital condition of prenatal origin that impacts on health and quality
of life and requires treatment. The WHO definition is somewhat more
inclusive, in that it includes functional as well as structural conditions
(e.g., metabolic disorders in addition to congenital malformations).

Rare disorders, on the other hand, are defined not by their nature
but by their number – conditions whose occurrence (or population
prevalence) is below a somewhat arbitrary threshold – In the United
States, fewer than 200,000 people, or in Europe, 1 in 2000 people or
fewer. As a group, however, rare diseases affect many people: an esti-
mated 30 million in the Europe, and approximately the same in the
United States.

Not all rare diseases are genetic or congenital (some are infections
or rare cancers, for example), but many are, and include also congenital
anomalies and syndromes with congenital anomalies.

However, from the point of view of many families, clinicians, and
health care systems, the distinction between rare pediatric diseases and
congenital anomalies is blurred and artificial. From a clinician's and
health system perspective, for example, many conditions, from spina
bifida detected at birth or prenatally, to PRPS1 deficiency detected at
age 12 years (CMTX5 OMIM 311070) in an undiagnosed and rare dis-
ease program (Table 1), are seen in related settings, raise similar di-
agnostic questions, may be incorporated in newborn screening, and
require substantive team-based interventions in the hospital and close
follow-up by the pediatrician at home. These examples (Table 1) are not
imagined, and they have all been seen by one of the authors (LDB) as
part of his specialty clinics or inpatient service.

From the perspective of the family, rare diseases and congenital
anomalies raise similar fundamental questions (Table 2), from under-
standing the nature of the condition, the treatment, and the implica-
tions for the child and (because most have a genetic basis) for the rest of
the family. Thus, from the point of view of what the family wants and
what the health care system can and should provide – better diagnosis,
care/cure, and outcomes – the line between congenital anomalies and
many pediatric rare diseases is blurry and unhelpful.

Historically however, programs addressing congenital anomalies
and rare diseases have tended to have a different evolution, at times
different priorities, often different strengths as well as gaps (Table 3). Ta
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