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ABSTRACT
Emerging technologies like Tandem Mass Spectrometry (TMS) enable multiple tests on a
single blood sample and allow the expansion of Newborn Screening (NBS) to include
various metabolic diseases. Introducing TMS for NBS raises important social and ethical
questions: what are the criteria for adding disorders to screening panels? What evidence
justifies expansion of screening? How can equity in NBS access and standards be ensured?
How can policy standards be set, given the multiplicity of stakeholders?
To address emerging issues, policy-makers, patient advocates, clinicians and researchers
had a workshop during the 2005 Garrod Symposium. The participants received a summary
of the discussion and understood the workshop’s goal was to provide a basis for further
discussion. This article contributes to this ongoing discussion.
Several proposed recommendations assert the centrality of including social and ethical
issues in the assessment of whether or not to introduce TMS. The article outlines five key
recommendations for advancing the NBS agenda: national public health leadership;
transparency; increased national consistency in NBS strategy, including minimum
standards; collaboration between the federal and provincial/territorial governments and
diverse stakeholders; and supporting research and/or programs based on effectiveness,
which integrate ethical and social issues into assessment.
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RÉSUMÉ
L’émergence de nouvelles technologies comme la spectrométrie de masse en tandem
(MS/MS) permet d’effectuer plusieurs tests sur un même échantillon sanguin, ce qui accroît
la portée du dépistage néonatal (DNN). L’utilisation de la MS/MS dans le cadre du DNN
soulève d’importants enjeux sociaux et éthiques. Quels sont les critères permettant l’ajout
de maladies aux programmes de dépistage? Comment justifier l’expansion du dépistage?
Comment assurer l’équité de l’accès et des normes en matière de DNN? Comment
élaborer des politiques normatives, étant donné la multiplicité des parties intéressées?
Des décideurs, des défenseurs des droits des patients, des cliniciens et des chercheurs
ont participé à un atelier lors d’un symposium organisé par la Garrod Association en 2005.
Les participants ont reçu un résumé des débats et ont compris que l’atelier, tout comme le
présent article, jetterait les bases d’une discussion ultérieure.
Il est important d’inclure les enjeux sociaux et éthiques dans l’évaluation de l’utilisation
de la MS/MS. Cet article expose cinq recommandations-clés concernant le DNN :
leadership national en santé publique; transparence; uniformité des stratégies nationales,
incluant des normes minimales; collaboration entre les gouvernements et les parties
intéressées; et soutien à la recherche et/ou aux programmes efficaces qui tiennent compte
des enjeux sociaux et éthiques.
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ewborn screening (NBS) using
dried blood spot collection cards
identifies high-risk infants for
whom treatment could improve health and
quality of life.1 For example, early identification of high phenylalanine levels allows
treatment of phenylketonuria (PKU)
through diet, preventing lifelong, severe
mental disability.
Emerging technologies like Tandem
Mass Spectrometry (TMS) enable multiple
tests on single blood samples and allow
NBS expansion to include various metabolic diseases. At least 30 metabolic disorders are detectable in blood collected on
conventional NBS cards through the standard heel-prick method. 2 However, for
many, it is unclear whether early intervention improves clinical outcomes. Thus,
introducing TMS for NBS raises social
and ethical questions: what are the criteria
for adding disorders to screening? What
evidence justifies expansion of screening?
How can equity in NBS access and standards be ensured? How can policy standards be set, given the multiplicity of
stakeholders?
To address emerging ethical and social
issues related to NBS with TMS, policymakers, patient advocates, clinicians, and
representatives from provincial NBS programs and governmental and nongovernmental organizations were invited to
Ottawa in May 2005 for the Garrod
Symposium, “The Application of
Technologies for the Study of Inborn
Errors of Metabolism” (http://www.garrod.ca/subpages/2005_agm.htm). Also
present were academics studying law,
ethics, sociology, and evidence-based medicine. The participants were told the report
summary would be sent to them and submitted to the Garrod Association.
This article first summarizes various
countries’ current positions on using TMS
and then focuses on the ethical and social
questions identified during the workshop.

N

Overview of NBS standards using
TMS
NBS standards vary both between and
within countries; the variation is accentuated by differences in decisions regarding
TMS implementation. For example, the
United States has no federal guidelines
about which disorders to include in NBS
programs. Recently, the American College
of Medical Genetics (ACMG) extensively
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reviewed NBS test panels, developing uniform national guidelines: it recommended
screening 29 core conditions. 3 Some
experts, concerned the report has serious
flaws, have published cautions that these
recommendations are biased due to
methodological problems.4
Australia has federal guidelines advocating NBS for PKU, congenital hypothyroidism (CH), and cystic fibrosis (CF)
and recommending screening for other
conditions, including 30+ metabolic disorders detected using TMS.5 The United
Kingdom has universal NBS for PKU and
CH and is currently implementing it for
CF and sickle cell disease.6 A pilot study of
screening for medium-chain acyl-CoA
dehydrogenase deficiency (MCADD), a
TMS-identifiable metabolic condition, is
underway.6
Within Canada, provinces determine the
disorders included in NBS (in the territories, NBS is covered by adjacent
provinces),2 which is delivered primarily as
a public health program. The number of
conditions on current panels ranges from
3 (Quebec) to nearly 30 (Saskatchewan)
with all programs screening for PKU and
CH at a minimum.2 TMS was implemented in British Columbia with the addition
of MCADD; Nova Scotia added several
TMS disorders, and Saskatchewan, the full
TMS panel. TMS is also being implemented in Manitoba and Alberta, while Ontario
recently announced 25 additions, 19 of
which will use TMS screening.7
Social and ethical issues
The workshop addressed ethical issues surrounding the implementation of policy
regarding TMS in NBS. This commentary
discusses four themes.

NBS Standard: Criteria for Adding
Disorders
Traditionally, NBS programs were limited
to diseases for which early detection and
treatment offer direct medical benefit to
the affected child. While the World Health
Organization’s (WHO) 1960s criteria have
been the gold standard,8 their interpretation and appropriateness have been
increasingly questioned. One WHO
screening criterion is treatability. Because
TMS technology can be used in screening
clinically significant but non-treatable disorders or disorders which have treatment
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of unknown health benefit, it appears the
criterion’s definition of “health benefit”
has been broadened to include the “benefit” to parents and, potentially, to the child
of an earlier diagnosis: namely, knowing
what symptoms the infant will develop and
why.
Another WHO criterion is that the
screened condition be an “important
health problem,”8 in severity and prevalence. Some critics challenge the usefulness
of a criterion for NBS using TMS that
specifies high disease prevalence since most
screenable inherited metabolic conditions
are rare. Still, they can be screened simultaneously and are collectively of public
health importance.
Overall, there is no consensus whether
screening should remain focused on conditions with treatments offering improved
clinical outcomes for the child or whether
it should balance benefits to the family
against potential harms, like parental anxiety due to false positives or harms from
diagnoses with uncertain clinical courses.9

Evidence in Establishing the Benefits
and Harms of NBS
With the diminishing cost of expanding
screening panels, there will be increased
pressure to include disorders with
unproven, marginal, or non-existent medical benefits from early diagnosis for the
newborn. While the decision to include a
disorder should be based on rigorous
research about the effectiveness of screening – not merely on its low cost – there is
often insufficient evidence to evaluate the
utility of screening for particular disorders,
in terms of both clinical benefits/harms
and familial repercussions. This hurdle will
be difficult to overcome: generally, the evidentiary basis for NBS programs is
lacking,10,11 primarily because many metabolic conditions are rare; randomized trials
of NBS programs for rare disorders are
problematic, both methodologically (inadequate sample sizes; feasibility of long-term
follow-up) and ethically (treatment of
uncertain benefit may be perceived as
preferable to no treatment, raising concerns about denying screening to subgroups of infants in studies). Also, knowledge about the natural history of many disorders is lacking.
Thus, the ACMG’s position supporting
all possible screening3 using TMS has been

criticized by evidence-based medicine
experts who claim the review methodology
was seriously flawed.4 In contrast, the UK
adopted a more rigorous approach to
examine research evidence associated with
TMS, recommending screening for
MCADD only. MCADD met the criterion of “obvious health benefit”; other disorders on the TMS test panel (except PKU,
which is already part of NBS) did not.6
The Ottawa workshop participants suggested that organizations like the Canadian
Coordinating Office for Health
Technology Assessment and the Canadian
Institutes of Health Research should help
further the assessment of TMS in Canada
so that NBS program implementation is
informed by evidence rather than opinion.

Equity of Access to NBS Programs
NBS programs are complex. They require
laboratories, clinical referrals, timely followup, staff (including genetic counsellors),
and facilities for program management and
education. 12,13 During periods of fiscal
restraint, such programs may be underfunded, possibly leading to differences in
accessibility: depending on their province
of birth, babies may not have access to
screening or related services. Many participants had difficulty understanding why
some provinces test for two disorders
(PKU and CH) while others, like
Saskatchewan and Ontario, test for 27+,
and believed there should be minimum
standards for conditions being screened.
The Policy Process: A Public Process
Increasingly, policy-makers realize that to
confront difficult policy questions, they
must address the views of multiple stakeholders. Including stakeholders is highlighted as a means of promoting transparency and ethics in decision-making
about screening policies.14 There is also
growing emphasis on ensuring that socioethical and legal issues are adequately considered to facilitate fairness in decisionmaking and, ultimately, to lead to decisions that represent community values.
While recognizing the importance of federal/provincial/territorial cooperation and of
our universal health care system, Canadian
policy-makers also recognize the need to
include representatives of parents, public
interest groups, health care providers (e.g.,
the Canadian Paediatric Society, the
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Garrod Association), researchers, and government agencies like the Public Health
Agency of Canada to shape the policymaking process.2 A public process to advise
on these difficult and controversial questions is crucial.
Future policy directions
In this era of genomic knowledge15 and
community involvement in policymaking,12,16,17 it is necessary to re-examine
Canadian NBS programs in light of social
and ethical concerns. As more provinces
introduce or examine TMS usage, we recommend the following to advance the
NBS agenda:
• National public health leadership should
be established and maintained to support ongoing Canadian NBS policy
development addressing the integration
into provincial programs of TMS and
other emerging technologies;
• Provinces should have clear, transparent
processes for determining which disorders to include in NBS programs;
• To increase national consistency, a
national NBS strategy, including minimum standards, should be developed;
• The development of the national NBS
strategy should involve collaboration
between federal and provincial/territorial
governments and diverse stakeholder
groups;
• The national NBS strategy should
include the establishment and support of
research priorities and programs to
ensure NBS policies are based on effectiveness and to ensure ethical and social
issues are integrated into the assessment.
Concrete steps are necessary to advance
this issue and transform discussion into
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action. The workshop was useful in generating ideas. Essentially, participants felt a
national process is necessary for NBS policy development. Because socio-ethical-legal
issues are inherent in NBS policy, a purely
technical or scientific analysis of the issue is
inadequate. Therefore, in addition to augmenting scientific evidence through
research, it is necessary to assess what is
acceptable to the Canadian public. Wide
participation should be encouraged so that
the re-evaluation of existing screening criteria conforms with and responds to the
needs and values of Canadians.
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