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Comment on Systemic Issues being examined by the Inquiry into Pediatric Forensic
Pathology in Ontario

Dr. Ernest Cuiz

I have reviewed the “List of Systemic Issues” currently available on the website of
the Inquiry into Pediatric Forensic Pathology in Ontario (the “Inquiry”).‘ The following
document reflects my own personal views and comments on select questions posed in
that list. My comments reflect over 35 years of experience in Pediatric Pathology,
including pediatric forensic pathology

1. Institutional Considerations

5. Should Ontario have an institutional setting dedicated to pediatric forensic
pathology, or should pediatric services be delivered within a forensic
pathology institutional setting?

In essence, it is my view that the pediatric pathology work performed in Ontario should
not be all be performed by the same institution. Rather, pediatric autopsy work should be
divided between HSC an OCCO. I say this for the following reasons:

a)  Approximately 90 per cent of pediatric cases investigated under the
Coroner’s Warrant result from death due to natural causes or pediatric
disease. These cases are thus not “forensic” by nature. It is appropriate
that pediatric pathologists from the Hospital for Sick Children (“HSC™)
perform the autopsies in these cases. It is my view, however, that HSC
should only perform autopsies on these “medical/natural death cases”.
Therefore, there would no longer be a need for a Pediatric Forensic
Pathology Unit (“OPFPU”) at HSC (see PFP 117927/1-5;Vol.2 tab 2).
Furthermore, it is my view that there is an incompatibility between the
principal mission of HSC as being dedicated to academic pursuits and
research and OCCO, which excludes research (see PFP 03373/14;Vol 2
tab 57; in effect since Feb. 2007). I believe that the institutional link
between HSC and OCCO should be discontinued.

! See http://www.soudseinguiry.cafsvsicmic_issues/pdl/List ol Systemic _lssues.pdf (available at the time
of writing)
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b) Insummary, it is my view that the Division of Pathology at HSC, and
other Pediatric Pathology services at other large academic centers, are
best suited to provide high quality pediatric pathology services focusing
on academic aspects that include the diagnosis and investigation of
pediatric diseases.
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and abuse, the remaining ten per cent of cases that include clear
homicides or criminally suspicious deaths are best handled by qualified
forensic pathologists whose training and experience lies primarily in the
examination of violent death, homicides and such. The best setting to
perform these autopsies (which total approximately 10-15 cases per
year) is at OCCO, which has the qualified staff and required facilities to
conduct the necessary investigations

d) Interms of the pediatric disease cases, the best protection against
wrongful accusations in pediatric cases is the provision of a correct
diagnosis of natural disease based on a solid scientific foundation. The
diagnosis of pediatric disease in the 21" century is based on
sophisticated methods of cellular and molecular biology (i.e. testing for
genetic or metabolic disorders). This testing requires special expertise
and facilities, all of which are available at HSC, but are not available at
0CCO.

e)  Since research and education into pediatric disease is outside the
mandate of OCCO, the responsibility and the provision of resources for
this essentially patient-related activity should be assumed by the
Ministry of Health and Long term Care (“MHLTC”).

What is the most cost efficient way of delivering quality pediatric forensic
pathology services? For example, what are the advantages and disadvantages of
using staff doctors or fee-for-service doctors?

a) Staff Pathologists based at leading Pediatric Academic Institutions, such
as HSC, can deliver the most cost-efficient and highest quality pediatric
pathology services. All staff are qualified and experienced Pediatric
Pathologists who are also cross-appointed to the University of Toronto
and thus participate fully in research and educational activities.
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b) The combination of high-level diagnostic skills in diagnosing pediatric

disease, research into disease pathogenesis, and education ensures that the
work of these pathologists is high quality and also serves to educate the
next generation of pediatric pathologists, thereby addressing the shortage
of professionals in this specialty.

The Post Mortem Examination

What is the approach that best balances the objective that no individual be
wrongly accused of child abuse with the objective that children be protected from

abuse ? What are the relative merits of “thinking dirty

or “thinking truth” or

other alternatives?

How is scientific objectivity best maintained throughout the examination 1o avoid
“tunnel vision” that merely secks support for an a priori conclusion?

a)

b)

The objectives of questions 13 and 14 can be achieved by the provision
of correct pathologic diagnoses based on solid scientific foundations.
The acquisition of and advances in medical knowledge are dependent on
robust scientific research that constantly evolves and progresses over
time. The Inquiry has seen how this evolution in thinking occurs
through exposure to the debate and recent changes in attitude with
respect to the interpretation of findings relating to Shaken Baby
Syndrome (“SBS”). Similar changes in attitude and thinking have
occurred in the areas of Sudden Unexpected Infant Death (“*SUD”),
Sudden Infant Death Syndrome (“SIDS”), and related conditions. For
example, during the 1990s a prevalent, early view was that SUD and
SIDS occurred due to “positional asphyxia”, overlaying caused by co-
sleeping, or homicide. These views have not been substantiated by solid
scientific evidence. Now, the prone sleeping position and co-sleeping
are recognized as risk factors but are not the actual cause of death in
SIDS.

Today we know that SIDS is a pediatric disease recognized by the
World Health Organization as a distinct pediatric medical disease entity.
In addition, SIDS is not a uniform entity but rather a heterogeneous
multifactorial disorder with variable triggering and potentiating factors.
This is as exemplified by the so-called “triple risk model”, i.e. SIDS
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occurs as a result of interactions involving (1) a vulnerable infant whb
possesses some underlining biological abnormality; (2) a critical period
of development; and (3) an exogenous stressor such as maternal
smoking, mild infection or an unsafe sleeping posilion.l Current
thinking in this area, which reflects recent advances in molecular
medicine, indicates that an underlining biological abnormality in large
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SUDs and SIDS cases may,
molecular disorders (i.e. defects in cardiac or neuronal ion channels,
etc ) that are now detectable by modern techniques of molecular
putho}og_gy,3

¢) Notwithstanding these changes, confusion between what are risk factors
for SIDS and what is the actual cause of death in SIDS persists in certain
forensic circles. Individuals in these circles continue to identify the
cause of death in SIDS cases as being, for example, co-sleeping, which
is inaccurate and misleading. If SIDS was due to this simple explanation,
how could one explain the fact that babies have slept in these situations
for many years, but only some die while many do not?

d) Identifying a baby’s sleep environment as the sole factor responsible for
the infant’s death gives only part of the explanation and leads to feelings
of guilt and, potentially, to wrongful accusations of parents and

caregivers.

e)  Given the importance of accurately identifying and describing cause of
death, it is problematic that there is currently very limited or non-
existent scientific research on SUD and SIDS. This is partly due to the
fact that the mandate of OCCO, which oversees all pediatric forensic
cases, does not include research into medical diseases and because the
cuirent legislation and all agreements between OCCO and HSC
(including the most recent OPFU agreement, for details see PFP
03373/14, signed Feb.2007) explicitly forbid the use of tissues for
medical research. Furthermore, it is my view that research scientists are
discouraged from pursuing basic research into SIDS since it remains
under a cloud of suspicion and subject of criminal investigation.

* See Cutz Arch Pediatr Adolesc Med 157,p 292-293,2003
* See Hunt CE and Hauck. Can Med J 20006;174:1861-1869
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To overcome the obstacles surrounding the use of tissues for research

individual parental consent can be obtained or a legislative change,

similar to that of the State of California, which authorizes and mandates

research into SUD and SIDS could be made.* Consequently an “Ontario

Center for the study of SIDS/SUDS”, based on the San Diego
]

OINO/IOTIT Dacancal Dontant datnlas
SIDS/SUDC Rescarch Project database modaet, snouia oe esta

HSC with collaboration projects that include other Ontario pediatric
academic centers that perform autopsies on SIDS/SUD cases. Funding
for the Center should be provided by MHLTC.

Further, to encourage research in SUD and SIDS, targeted, competitive,
peer-reviewed research grants into SUD and SIDS in a form of “Request
for Application” (“RFA”) should be issued by the Government of
Ontario and by the Federal Government through Canadian Institute of
Health Research (“CIHR”YInstitute of Child Health, The resulting
research is important because it would define protocols and methods for
molecular diagnoses of disorders underlying SUD and SIDS ( for
example, the specific channelopaties affecting the cardiovascular or
nervous systems). These new diagnostic tests could provide objective
scientific evidence that would be exculpatory in contentious cases of
infant death. The tests would be analogous to DNA tests used currently
in the criminal justice system.

Post Mortem Report

When, if at all, should the terms “SIDS" and “"SUDS” be used in a post mortem
report?

a) These terms are well established and widely accepted in Pediatric

clinical and pathology practice. There is no compelling reason to not to
use them in a post-mortem report.

b) The definition and terminology related to SIDS and SUDs has been the

subject of a recent review and update by an international panel of
experts comprised of paediatric and forensic pathologists with extensive

* See Krous HF et al Pediatrics 2004;114:492-494
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experience in SIDS. The panel also included pediatricians and an
c:pide:mio]ogist.5 It is important to use the correct terminology with
respect Lo SUD and SIDS so that accurate statistics are generated to
monitor the incidence and trends of SUD and SIDS as well as to ensure
that well-defined groups of cases are used in research studies My
recommendation is to adopt the use the criteria and definitions outlined
i publication in Onta
¢) With advances in SIDS research it will be possible in the future to render
specific pathological diagnoses which will have the effect of removing
ambiguity as to the cause and manner of death. This will reduce the
number of cases that today are designated as “‘undetermined” or

“unascertained™.

IV.  Role of the family

70. Should there be guidelines for communications between the pathologist or the
coroner and the family? How should an ongoing criminal or child protection
investigation affect the communication?

71. How, if at all, can the family’s need to grieve be reconciled with the work of the
pathologist in a pediatric forensic death?

a) The death of a child has a profound effect on the family unit with
lifelong consequences. At present, all such deaths become the subject of
police investigation and the home where the child has died becomes a
“crime scene” adding further shock to the already distraught family.
There is no specific counseling, education or long term follow- up. In
fact, many families feel isolated and become crime suspects in the eyes
of the public even though no crime has been committed.

b) Clearly a more balanced approach is needed that rests more on the
presumption of innocence than implying guilt up front. One possible
solution could be the involvement of a Public Health nurse or other
health care professionals who are knowledgeable in infant care practices.
These individuals should have initial contact with the families and
should be responsible for public education, emotional support and long-

* For specific guidelines see Krous HF at al Pediatrics 2004:114:234-238
[ .
Ibid
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term follow-up with affected families Further, these individuals could
be trained as death scene investigators in child deaths to identify
potential risk factors and to insure best infant care practices. This
approach could help create a more compassionate and sensitive
mechanism for investigating children’s deaths.

]
S’
—
=
—

SUD families prior to and/or following the autopsy The pathologist
would explain his of her findings and help the family to cope with their
erief. Some HSC staff pathologists have also interacted with SIDS
parents organizations by providing information and lecturing on SIDS.
My suggestion is to encourage and re-establish these links since
pediatric pathologists are best qualified to explain autopsy findings in
these cases. Interaction with families will have a positive effect in terms
of regaining the trust of the public and also increase the profile of
pediatric pathologists, helping with recruitment issue

840912 1 7
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Finally, I support Beckwith's comments about the
wisdom of pathologists refining the definition of SIDS
Other medical specialists bring important perspective to
the general problem, but it is the pathologist who makes
the diagnosis in individual cases

Henry F Kious. MD
Children's Hospital and Health Center
Sus Dicgo. Calif

An International Perspective

eckwith's obscrvations are welcome 1 am dis-
mayed at the level of confusion about the defi-
nition of SIDS, which was highlighted at the 7th
SIDS International Conlerence in Florence. haly, in
2002 The unfortunate consequences of various well-
intentioned proposals on definitions and diagnoses pro-
duce an increasing variahility of international diagnos-
tic practices and climinate the possibility of meaningful
intercountry comparisons. The cffect has been an in-
creasing rehuctance of pathologists and coroners in many
countries 1o apply the diagnosis of SIDS The term uh-
ascertained is booming, accounting for very low rates of
SIDS being reported in some countries This has also led
to an escalation of parental blame. which Beckwith has
tried hard 10 soften
The addition of a death scene investigation o the
definition is a prime example of the caution required be-
fore changes are made At the time the idea, aimed at pro-
viding uscful additional information about infant deaths,
scemced 1o be a good one In retrospect, it was not This
requirement was added without proper research to iden-
tify and justify which death scene circumstances could
be cousidered reasonably certain causes of death and
which should leave the diagnosis of SIDS (or alierna-
tives) unchanged More than anecdotal evidence of sci-
entific benefit should have been required Also. greater
consideration should have been given to the practical
problem of inadequate resources for death scene inves-
tigation in most communities and the adverse effects on
parents because of the uncertaimies introduced The cur-
rent outcomie is that in a lew centers these investiga-
tions are being carried out by skilled personnel, the par-
ents are treated sympathetically, and the results are
interpreted with caution in relation to the cause of death
Elsewhere, however. death scene investigalions are not
carried oul at all, and in their absence there is a reluc-
tance 1o make a diagnosis of SIDS There is also a lack of
resources Stalf have dilficulty gaining sufficient experi-
ence now that the incidence of SIDS has fallen Too of-
ten the changed definition has led to the expectation that
the death scene investigation should reveal a cause of death
and that the parents are suspect until proved otherwise
There are other problems attending the reluctance
10 use the term SIDS when the chosen aliernatives (eg,
unascertained) still fall within the original definition of
asyndrome of unexplained sudden infant death Risk fac-
tors are being promoted as causes of death prone sleep-
ing. for example There arc problems in the uncritical ac-

ceprance of non-evidence-based diagnostic labels as causes
of death that do not meet the eriteria of the International
Classification of Discases, Ninth Revision ' For example. 1
admire the echnical aspects of the work of Kinney eval®
on the brainstem in SIDS However, because there can-
not be true controls. the line between normality and ab-
normality can only he arbitrary Tt is premature at this
stage of knowledge 10 provide dingnoses such as ‘arcu-
ate nucleus hypoplasia® as a cause of death

The original SIDS concept was an gnormous step
forward. Changes in definition must be based on re-
search, and pediauic pathologists should take the lead
in doing so

David M O Beeroft, MD

Deparement of Obstetrics and Gynecolagy
University of Auckland

National Women's Hospital

Clande Road. Epsom

Auckland. Now Zealand

Workd Heabh Organizaton Intemational Classification of Discascs: Ninth Re
vision (ED-0} Geneva, Switzerland: World Health Organization: 1977
Kinnes HC Mcllugh T Milier K, Relliveas RA Assmann ST Subtle devel-
opmened abnormalines in the inferior oliver an indicator of prenaal brain-
wtem injun in the sadden infam death sonddrome ) Newopediol Exp Nanaol
20026147441

~

New Challenges for SIDS Research

he preeminem pediatric pathologist and the first

1o coin this term, ] Bruce Beckwith, MD., re-

views the historical background and evolution
of auitudes woward the diagnosis of SIDS Unfortu-
nately, in 2003, the question of ctiology and pathogen-
esis ol SIDS is far from resolved; many questions and is-
sues remain unanswered Although a substantial reduction
in SIDS deaths alier the back-to-sleep campaign has been
reported, there is still asignilicant number of infants who
die sudddenly and unexpectedly (including classical SIDS)
Clearly the problem of SIDS has not gone away, and fur-
ther painstaking rescarch will be requived 10 one day climi-
nate this tragedy

In my view. the continuing problem with the defi-
nition of SIDS reflects the lack of consensus on basic is-
sues First, there is still no general agreement on whether
SIDS by definition should be considered a discase entity
or also include the deaths of previously healthy infants.
Clearly, the accidemtal (ie, overlying)/intentional suflo-
cation theory for SIDS should not be applied to the whole
SIDS group because such cases represent only a small mi-
nority In fact, one of the intended goals of the revised
1989 SIDS delinition was 10 exclude such cases by thor-
ough death scene and forensic investigation
Second, it is evident that SIDS is not a uniform en-

tity but rather a heterogeneous muhifactorial disorder with
variable uriggering and patentiating factors, as exemnpli-
fied by the so-called triple-risk modcl: (1) a vuincrable
inlant who possess some underlying abnormality; (2) a
critical period in development: and (3) an cxogenous
stressor such as maternal smoking or a mild infection
In the past, many theories and hypotheses, even the most

(REPRINTED) ARCH FEDIATR ADOLESC MED/VOL 157, MAR 2003 WWW ARCHPEIIATRICS COM
202
2003 Smerioan Modiorl Ansaciaion. Wl dedits veserood,
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plausible ones, have been dismissed orignored because
not al} SIDS cases fit intw 1 single calegory

The third issue that continues to frustrate SIDS ve-
searchers is the scarcity of suitable controls; deaths of
healthy inlants of comparable age are exceedingly rare
Therelore, the definition ol suitable controls for SIDS stud-
ies may be equally important.

I sirongly support Beckwith's suggestion 1o orga-
nize a meeting of pathologists with expericnce in SIDS
10 address the various issues raised in his article Hope-
fully a solution will be found so that SIDS research can
benefit from the unprecedented recent advances in mod-
ern cellular and molecular biology Exarmples include the
discovery of defects in cardinc potassium (K*) channels,
mitochondrial DNA, and enzymopathies associated with
sudden infant death 1 believe that a full understanding
of the pathobiological characterisiics of SIDS is a pre-
requisite for rational prevention and/or treatinent of this
devastating pediatric disorder

Ernest Cutz, MD, FRCPC

Department of Pediatric Laboratory Medicine
Division of Pathology

The Hospital for Sick Children

555 Unlversity Ave

Toronto, Ontario M3G 1X8

Canada

Sudden Infant Death Syndrome:
Need for Simple Definition but Detailed
Diagnostic Criteria

ince the term SIDS was first used 33 years ago,

the definition of this syndrome has caused lots

of controversy, some (ragedies, and many bless-
ings Withow the focus an SIDS as an entity, the cpi-
demic of infanis dying in the prone sleeping position
would probably have been prolonged That the back-to-
sleep campaign has saved many thousands of infants' lives
is quantitatively much more important than the sad fact
that the syndrome has heen used (o conceal homicide
The term per exclusion is of course a great problem con-
stituting a persistent lemptation to use it as a diagnostic
dustbin

Diagnostic work may be very complicated The pa-
thologist's dicam would be a red lamp on the micro-
scope lighting up when the right diagnosis is cstab-
lished Very ofien, however, diagnoses arc built on a set
of observations: some positive and some negative. In the
case of SIDS, most of these chaacteristics are negative
Until now, except for the age span, other criteria have
been those of exclusion
The current proposal by the very father of SIDS.

J. Bruce Beckwith, MD, scems to be a modest attempt to
definc the exclusion criteria more distinctly Besides nar-
rowing the age span. more weight is placed on describ-
ing the circumstances and pathologic findings; for ex-
ample, no similar deaths in siblings. no evidence of
significant trawma, and no evidence of unexplained siress
to the thymus.

Beckwith's proposal is somewhat similar to the Sta-
vanger definition’ we suggested in 1995 (e, sudden death
in infancy unexplained after a review of the clinical his-
1oy, examination of the circumstances of death. and post-
mortem examination) Perhaps the Stavanger definition
could be used as the generic definition encompassing the
3 categories of SIDS suggested hy Beckwith

Torleiv Ole Rognum, MD, PhD
Institute of Forensic Medicine
University of Oslo
ks 3 PRI N} SROLINOR IS & JRDRTETI |
10 Nuoenat Ill!,\l'“ul
0027 Oslo
Norway
T Rognum TO. Willinger M- The story of the Stavanger-delinition ” In: Rog-

nnm T ed Sedden Injunt Death Syadrome. New Trauls in the Ninetho s, Oslo
Norway: Sandinavian University Prose: £995:17-20

SIDS: Permissive or Privileged “Diagnesis”?

he 1969 definition of SIDS by Beckwith and
colleagues has benefited innumerable familics
and been a focus for research that has culmi-
nated in “typical” SIDS becoming a rarity in many
countries. This welcome reduction in SIDS cases has
brought 1o the forefront problems with the definition
andl its overuse
Problems arise because the definition (which is really
a description) is imprecise and because the term SIDS is
used in 2 different and sometimes incompatible ways
First, it is a certifiable cause of death that is also a siart-
ing point for supporting bercaved parents: second. it is
an inclusion criterion fov SIDS research This di-
chotomy is addressed in Dr Beckwith's proposed 2-tier
approach, but the imprecision is not
A unique aspect of SIDS is that it is the only con-
text in which a pathologist can give a certifiable cause of
death in the absence of finding an explanation. patho-
logic or otherwise We owe it to parents who have ex-
perienced SIDS to apply this privileged “diagnosis” care-
fully so that it is not clouded by the inclusion of
problematic cases that later turn out not to be natural,
recognizing that all grieving parents descrve support More
selective use of the term SIDS protects most parcnts whose
babies have died nawnally and is entirely in keeping with
our changed legal obligation. which in many jurisdic-
tions is to put the welfare of children belore that of their
parents
Unlortunately Dr Beckwith's proposed generic defi-
nition is inevitably as imprecise as its forebears. al-
though 1 agree with the generalizations on which it is
based. However, it will be as difficult to apply in indi-
vidual cases as its predecessors becausc it does not ad-
dress what is most lacking in the arena of death investi-
gation and certification; that is, a clear consensus about
whenitis acceptable 1o give a natural cause of death (SIDS)
in 1he approximately 40% of cases of unexpected infant
death when significant questions arise about accidents,
inappropriate care, or cven abuse In about 3% to 10%
of cases otherwise classifiable as SIDS, confidential mul-
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Sudden infant death syndrome

Carl E. Hunt, Fern R. Hauck

Sudden infant death syndrome (SIDS) continues to be the
most common cause of postneonatal infant death. SIDS is a
complex, multifactorial disorder, the cause of which is still not

_ fully understood. However, much is known now about envi-
ronmental risk factors, some of which are modifiable. These
include maternal and antenatal risk factors such as smoking
during pregnancy, as well as infant-related risk factors such as
non-supine sleeping position and soft bedding. Emerging evi-
dence also substantiates an expanding number of genetic risk
factors. Interactions between environmental and genetic risk
factors may be of critical importance in determining an in-
fant’s actual risk of SIDS. Although no practical way exists to
identify which infants will die of SIDS, nor is there a safe and
proven prevention strategy even if identification were feasible,
reducing exposure to modifiable risk factors has helped to
lower the incidence of SIDS. Current challenges include wider
dissemination of guidelines to all people who care for infants,
dissemination of guidelines in culturally appropriate ways,
and surveillance of SIDS trends and other outcomes associ- -
ated with implementation of these guidelines.

CALA) 2006:174(33):1 8619

udden infant death syndrome (SIDS) is defined as the

sudden death of an infant under 1 year ald that is un-

expected by history and unexplained after a thorough
postmortem examination, including a complete autopsy, in-
vestgation of the scene of death and review of the medical
history.! Despite declines in SIDS rates of more than 50% in
Canada, the United States and many other countries, SIDS
continues to be the leading cause of postneonatal infant
death, accounting for about 25% of all deaths between 1
month and 1 year of age.** The declines in rates are attrib-
uted in large part to educational campaigns advocating that
infants be placed on their back to sleep, that an overall safe
sleeping environment be provided and that other potential
risk-reduction measures be taken. The SIDS rates in Canada
and the United States were 0.3 and 0.6 per 1000 live births
respectively in 2002, compared with rates of 0 8 and 1.3 per
1000 live births respectively in 19go (Canada: Statistics
Canada and Canadian WHO Statistical Informarion Ser-
vices; Aurore Coté: personal communication, 2005).**
There is evidence in some countries, however, that this re-
markable progress is reaching a plateau. Changes in the

CMA]
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classification of sudden unexpected deaths in infants by
medical examiners, coroners and other certifiers from SIDS
to the categories of asphyxia and “unknown” may be falsely
reducing SIDS rates while the overall rate of death from un-
expected deaths in infants remains the same.** In order to
reduce SIDS rates further, it may be necessary to develop
rmore robust campaigns or other intervention strategies that
focus on all of the modifiable risk factors

Researchers conrinue to investigate possible causes of
SIDS and the factors associated with an increased or de-
creased risk of occurrence. More recently, the genetic basis of
SIDS has been an emerging area of research. In this review,
we summarize the pathophysiology. epidemiology and ge-
netic risk factors as well as the interactions beoween genetic
and environmental risk factors, with particular emphasis on
newer findings. In addition, we include the new SIDS policy
statement from the American Academy of Pediatrics.

Pathophysiology

There are no routine autopsy findings pathognomonic of SIDS
and no findings required for its diagnosis. There are, however,
some common observations.® Petechial hemosrhages occur in
68%-95% of cases and are more extensive than in explained
causes of infant death. Pulmonary congestion is present in
89% of SIDS cases (p < o oor compared with non-SIDS
deaths), and pulmonary edema in 63% (p < 0.01).

In autopsies performed according to a research protocol,
infants who died of SIDS were found to have several identifi-
able changes in the lungs and other organs and in brainstem
structure and function.®* Nearly two-thirds of them had
structural evidence (tissue markers) of pre-existing, chronic
low-grade asphyxia, and other studies identified biochemical
markers of asphyxia, including vascular endothelial growth
factor (VEGF) in cerebrospinal fluid (CSF)." The mean VEGF
concentration in CSF was 308 (standard deviation [SD) 299)
pgl/dL in SIDS cases compared with 85 (SD 83) pg/dL. in non-
SIDS—related infant deaths. SIDS infants have been found to
have structural and neurotransmitter alterations in the brain-
stem, consistent with abnormalities in autonomic regulation.
These brainstem findings include persistent increases in
dendritic spines (indicating neuronal maturational delay) and
delayed maturation of synapses in medullary respiratory cen-
tres, decreased tyrosine hydroxylase immunoreactvity in cat-
echolaminergic neurons, and decreases in serotonin (5-HT)
1A and 2A receptor immuunoreactivity. *”

174013) | 1861
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Up to 60% of SIDS cases have been found to show
histopathological evidence of varving degrees of hypoplasia
of the arcuate nucleus, an integrative site for vital autonomic
functions, and neurotransmitter studics have identified re-
ceptor abnormalities inn some SIDS cases that involve several
receptor types relevant to autonomic conuol.” These deficits
include significant decreases in binding ro kainate, mus-
carinic cholinergic and 5-HT receptors.

Risk factors

A number of factors, both modifiable and nort, have been
found to have significant associations with SIDS (Box 1). It
is possible that the case~control design, used frequently in
studying risk factors for SIDS, introduces unmeasured bi-
ases through both selection and participation of cases and
controls. However, studies using complete cohort and
case series data have confirmed findings from case-control
studies " In addition, multiple logistic regression analy-
sis of data from case-control studies does control for po-
tential confounders to a substantal extent, albeit perhaps
not always completely. Although we can never be fully sure
that all possible confounders are considered in these analy-
ses, the general consistency of findings across studies for
many of the risk factors described herein stengthens their
overall validity

Sociodemographic factors
Although SIDS affects infants from all social strata, lower so-

ciocconomic status, younger maternal age, lower maternal
educadon level and single marital status are consistently as-

sociated with an increased risk of SIDS  In the United States,
infants who are black, American Indian and Alaskan Narive
are 2~3 times more likely than white infants to die of SIDS,
whereas Asian, South Pacific and Hispanic infants have the
lowest incidence rates.* Rates of SIDS 5-7 times higher
among indigenous peoples than in other groups have been
reported in other countries * Some of this disparity may be re-
lated to the higher concentraton of poverty and other adverse
environmental factors found in the communities with higher
incidence. Despite declines in SIDS across all social and racial
groups following educational campaigns, recent trends indi-
cate that there are now even greater social and racial
disparities.” ****

Infants are at greatest risk of SIDS at 2~4 months of age,
with most SIDS-rclated deaths having occurred by 6 months.
This characteristic age distribution has decreased in some
countries as the SIDS incidence has declined, with occurtence
of deaths at earlier ages and flattening of the peak inci-
dence.**** Similarly, the commonly found winter seasonal
predominance of SIDS has declined or disappeared in some
countries as the prevalence of infants sleeping in the prone
positon has decreased, which supports prior findings of an
interaction between sleeping position and factors more com-
mon during colder months (e g., overheating and infec-
tion).™ ™ Infant boys are 30%-50% more likely than gitls to
be affected. ™

Pregnancy-related factors

Several pregnancy-related factors are associated with an in-
creased risk of SIDS, which suggests a suboptimal in utero
environment.? Studies have shown that mothers of SIDS in-

fants generally receive less prenatal care

death syndrome (SIDS)*

Maternat and antenata Infant risk factors

risk factors :

Box 1: Eavironmental factors assaciated with an increased risk of sudden infant

« Ape (peak 2-4 mo, but peak may be

and initate care later in pregnancy than
do mothers of living contro} infants >
Other pregnancy-related risk factors in-
clude low birth weight, preterm birth, in-
trauterine growth retardarion and shorter
intervals between pregnancies.* *** SIDS
infants are often the second or higher-or-
der birth child. This effect may be related

» Smoking decreasing) :

« Alcohol use (especially « Male sex :
periconceptionally and in first « Race/ethnic background (e.z., black,
trimester) -

.

Hiegal drug use (especially opiates)
Inadequate prenatal care

+ Low socioeconomic status

. Low age ‘

« Low level of education

+ Single marital status

+ Increased panity

« Short interval between pregnancies
« Intrauterine hypoxia

+ Fetal growth retardation

“Adapted from Hunt and Hauck.”

Native Indian, other indigenous group)
No pacifier (“dummy"”) used at bed
time .

Prematurity

» Prone or side steeping position
Recent febrile illnass

« Exposure to tobacco smoke

« Soft sleeping surface, soft bedding

« Thermal stress/overheating

« Face covered by bedding

.

c.

.+ Sharing bed with parents or siblings

« Sleeping in own room rather than in
parents' room

« Colder season, no central heating
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to social strain in the care environment or
possibly to increased risk of infection
from siblings."

Maternal substance use

There is a major association between
intraurerine exposure to cigarette smok-
ing and risk of SIDS. In studies compar-
ing SIDS rates before and after risk-
reduction campaigns, infants of mothers
who smoked were about 3 times more
likely than those whose mothers did not
smoke to die of SIDS before implementa-
tion of the campaigns and 5 times more
likely after the campaigns.*® Most studies
have shown that the risk of death s pro-
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gressively greater as daily cigarette use increases, but the ac-
curacy of self-reported cigaretie use data is uncertain.****
There may be a small independent effect of paternal
smoking.* It is difficult to assess the independent eftect of
postnatal exposure to environmental tobacco smoke, because
parental smoking behaviours during and after pregnancy are
highly correlated ** An independent effect of postmatal expo-
sure to tobacco smoke has been found in a small number of
studies as well as a dose response for the number of house-
hold smokers, people smoking in the same room as the in-
fant, cigarettes smoked and time the infant was exposed.™*
These data suggest that keeping the infant free of environ-
mental tobacco smoke may further reduce an infant’s risk of
SIDS.

The evidence linking prenatal illegal drug use and SIDS is
conflicting. Overall, the studies do link maternal prenatal
drug use, especially opiates, with an increased risk of SIDS
ranging from 2- to 15-fold.**""** In general, studies have not
found an association between SIDS and maternal alcohol use
prenatally or postnatally. In one study involving Northern
Plains Indians, however, periconceptional alcohol use and
binge drinking in the first trimester were associated with a
6-fold and an 8-fold increased risk of SIDS, respectively.** Ina
Dutch study, maternal alcohol consumption in the 24 hours
before the infant died was associated with a 2-8-fold in-
creased risk.? Siblings of infants with fetal alcohol syndrome
have been reported to have a 10-fold increased risk of SIDS
compared with controls *

Infant sleep practices and environment

The prone sleeping position has consistently been shown to
increase an infant’s risk of SIDS * As rates of prone sleeping
have decreased in the general population. the odds ratios for
SIDS among infants still slceping prone have increased. For
example, in Norway the odds ratio for SIDS among infants
sleeping prone was 2 .o before an educational campaign and
11.0 after the campaign.* Infants at highest risk of SIDS may
be those who are usually placed in another sleeping position
but were placed on theitr stomachs for last sleep (*unaccus-
tomed prone”) or were found in the prone position (“sec-
ondary prone”).* The unaccustomed prone position is more
likely to occur in daycare or other setrings outside the home
and highlights the need for all infant caretakers to be edu-
cated about appropriate sleep positioning. Initial recommen-
dations in SIDS risk-reduction campaigns considered
placing an infant on his or her side to sleep to be nearly
equivalent to the supine position in reducing the risk of
SIDS, but subsequent studies have indicated that infants who
sleep on their side are twice as likely to die of SIDS as infants
sleeping supine ** Thus, current recommendations call for
placing all infants on their back for sleep except those few
with specific medical conditions, for which a different posi-
tion may be justified > Some newborn nursery staff still
place infants on their side, which models inappropriate in-
fant care practice to parents. Many parents and health care
providers were initially concerned that supine sleeping
would be associated with an increased risk of adverse conse-
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quences (e.g , difficulty sleeping, vomiting or aspiration).
However, evidence suggests that the risk of regurgitation
and choking is highest among infants who sleep in the
prone position.** Infants sleeping on their backs have not
been shown to have more episodes of cyanosis or apnea than
infants sleeping in other positions, and reports of apparent
life-threatening events decreased in Scandinavia after in-
creased use of the supine position.** A US cohort study
showed that infants sleeping on their back or side were not
more likely than prone sleepers to have clinical symptoms or
reasons for outpatient visits, and some symptoms and visits
were actually less common among the supine sleepers.™

Soft mattresses, older mattresses and soft, fluffy bed-
ding such as comforters, pillows, sheepskins and poly-
styrenc-bean pillows have been associated with a 2-3-fold
increased risk of SIDS.**** Combinations of risk factors
result in even higher risk; for example. prone sleeping in
soft bedding has been associated with a 20-fold increased
risk of SIDS *® Loose bedding, including heavy comforters,
covering the head and face has also been associated with an
increased risk.**” Overheating has been associated with in-
creased risk of SIDS based on indicators such as increased
room temperature, high body temperature, sweating. and
excessive clothing or bedding * Some studies have identi-
fied an interaction between overheating and prone slecp-
ing, with overheating increasing the risk of SIDS 6-10-fold
only among infants sleeping in the prone position ™ **
High external environmental temperatures, however, have
not been associated with increased SIDS incidence in the
United States.*°

Several studies have implicated bed sharing as a risk fac-
tor for SIDS. Earlier case—control studies in England and
New Zealand showed a 5-g-fold increased risk associated
with bed sharing only among infants of mothers who
smoked **** More recent studies have found that bed shar-
ing was associated with increased risk of SIDS even if
mothers did not smoke or if they breast-feed, particularly
among vounger infants ****** Bed sharing has been found
to be extremely hazardous when other children are in the
same bed, when the parent is sleeping with an infant on a
couch or other soft or confining sleep surface and when the
infant is less than 4 months of age **** ****** Rjsk is also in-
creased with longer duration of bed sharing during the
night; returning the infant to his or her own crib was not
associated with increased risk.*' ** Some authors have hy-
pothesized potentially protective effects among infants
who are bed sharing and breast-feeding based on observa-
tions from sleep laboratory studies, including improved
maternal inspections, more infant arousals and less deep
sleep.** ** However, no epidemiologic studies have reported
a protective effect from bed sharing, and bed sharing hence
should not be encouraged as a method of reducing SIDS
risk. There is evidence that sleeping in the parents' room
without bed sharing is associated with about a third the
risk of SIDS compared with sleeping in a room separate
from the parents.**** ***" Thus, the safest place for an in-
fant to sleep may be in the parents’ bedroom in a separate
crib or bassinet.
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Box 2: Genes identified in case-control studies for which
the distribution of polymorphisms differed between
infants who died of SIDS and control infants*

Cardiac fon channelopathies

« Sodium channel (SCN5A)

» Potassium channel

promoter region of the serotinin {S-HT) transporter gene
{5-HTT)

Autonomic nervous system development

+ Paired-like homeobox 2a (Phox2a)

« Rearranged during transfection (RET)

« Endothelin-converting enzyme-1 (ECET)
« T-cell leukemia homeobox (TLX3)

+ Engrailed-1 {ENT)

Infection and inflammation

- Complement C4A and C4B

+ Interleukin-10

*adapted from Hunt.™

Infant feeding practices and exposures

The association berween breast-feeding and SIDS is inconclu-
sive, which may reflect the different ways in which breast-
feeding is defined and measured.*” Most studies demon-
strated a protective effect of breast-feeding that was not
present after adjustng for confounding factors, which sug-
gests that breast-feeding is a marker for lifestyle or socioeco-
nomic status and not an independent factor * A few studies
showed a reduced risk even after adjustment for potential fac-
tors, or they showed a dose response in which longer breast-
feeding duration was associated with lower risk.'*** A recent
analysis from the United States found that breast-feeding is
associated with a decreased risk of posmeonatal deaths over-
all but not with a decreased risk of S1DS * Although the bene-
fits of breast-feeding are many, data are currently inadequate
to recommend it as a strategy to reduce the risk of SIDS.

Use of a pacifier has been associated with a significandy
lower risk of SIDS in the majority of case—control studies
when used for last or reference sleep. A meta-analysis found
this reduced risk 1o be equal to an adjusted summary odds
ratio of 0.39 (95% confidence interval [CI] 0.31-0.50). A re-
cent California study found an even lower risk associated
with pacifier use during last sleep (adjusted odds ratio 0.08
{95% CI 0 03-0.21]), and reduced risk was found in all so-
ciodemographic and risk categories examined, including
breast-fed infants.** It is not known whether this reduction
results from a direct effect of the pacifier itself or from asso-
ciated infant or parental behaviours There is increasing evi-
dence, however, that pacifier use and dislodgement may en-
hance arousability of infants during sleep or help regulate
autonomic control.”

Concerns have been expressed about recommending paci-
fiers as a means of reducing the risk of SIDS for fear of creat-
ing adverse consequences, particularly interference with
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breast-feeding "*** However, no association between pacifier
use and breast-feeding duration has been found in well-
designed randomized controlled trials when the pacifier was
introduced after brcast-feeding was established. * Small in-
creases in the incidence of otitis media and of tespiratory
wact and gastrointestinal illness have been reported among
pacifier users compared with nonusers ** One study found
that the risk of SIDS was increased among habitual pacifier
users who did not use it for last sleep compared with those
who did use it for last sleep and those who never used a paci-
fier.** This finding was not found in other studies in multi-
variate analysis.>*™ The finding suggests, however, that for
habitual users, pacifiers should be used consistently when
placed for sleep. The Netherlands and Germany have recom-
mended pacifier use as a way to potentially reduce the risk of
SIDS.“"“ The most recent American Academy of Pediatrics
guidelines recommend pacifier use once breast-feeding has
been established * The Canadian Paediauic Society recom-
mends that counselling about pacifiers be part of routine an-
ticipatory guidance, but “untl further research leads to more
conclusive evidence on adverse outcomes,” pacifier use
should be a matter of parental choice.** " The Canadian Pac-
diatric Society also recommends that the use of pacifiers not
be routinely discouraged, since the current evidence suggests
a decreased risk of SIDS associated with their use.

Upper respiratory tract infectons have generally not been
found to be an independent risk factor for SIDS. These and
other minor infections, however. may play a role in the patho-
genesis of SIDS. An increased risk of SIDS, for example, has
been found to be associated with illness among infants sleep-
ing in the prone position, those heavily wrapped and those
whose heads were covered during sleep *

In case~control studies, fewer SIDS infants than control
infants were found to have been immunized.*” However,
among immunized infants, no temporal relation between
vaccine administration and death has been identified. Parents
should be reassured that immunization does not present a
risk for SIDS **

Genetic risk factors

Sequencing the estimated 25 ooo genes in the human
genome has resulted in fundamental changes in our under-
standing of the role of specific genes in both health and dis-
case. Genetic studies have now identified multiple ways in
which infants who died of SIDS differ from healthy infants
and those dying of other causes (Box 2).™*” Long QT syn-
drome is associated with sodium- and potassium-channel
polymorphisms ™ Overall, it is estimated that 5%-10% of
SIDS cases are associated with a defective cardiac ion channel
and hence an increased potendal for a lethal arrhythmia.
Several studies have identified polymorphisms in the sero-
tonin wansporter (5-HTT) gene in infants who have died of
SIDS.™ Serotonin (5-HT) is a widespread neurotransmitter
that affects a wide array of autonomic functions, including
breathing, cardiovascular and circadian regulation. Several
polymorphisms have been identified in the promoter region
of the §-HTT gene. Compared with the S allele, the L allele in-

173(13) | 1864



PFP176274/14

creases effectiveness of the promoter, resulting in reduced 5-
HT concentrations at nerve endings. White, black and Japan-
ese infants who died of STDS were more likely than marched
controls to have the L allele There is also a negative associa-
tion between S1DS and the SIS genotype. The L/L genotype
has been associated with increased 5-HT transporters on neu-
roimaging and postmortem binding studies in SIDS infants.”

Genetic studies have identified mutations in SIDS infants
pertinent to early embryologic development of the autonomic
nervous system ™ The 5 genes with identified mutations are
listed in Box 2. Genetic differences among SIDS infants have
also been reported for the complement C4 gene; in a case-
control study, SIDS infants who had a mild upper respiratory
tract infection before death were more likely than SIDS in-
fants without infection and living control subjects to have
deletion of either the C4A or C4B gene ™ Partial deletions of
the C4 gene in combination with a mild upper respiratory
tract infection may thus increase the risk of SIDS. SIDS in-
fants have also been reported to have polymorphisms in the
gene promoter region for interleukin-1o (IL-10), an anti-
inflammatory cytokine. IL-10 polymorphisms result in de-
creased IL-10 levels, which could lead to decreases in anti-
body production or increases in inflammatory cytokine
production.™

No cost-effective way currently exists to screen for any of
these genetic polymorphisms in early infancy. Indeed, except
for the cardiac ion channelopathies, no specific clinical ab-
normality or phenotype has been de-

polymorphisms in other SIDS cases, but there ate no ante-
mortent QT-interval daw available for SIDS infants with post-
mortem genetic data. Infants who later died of SIDS were
found to have higher heart rates and diminished heart rate
variability in all sleep and waking states ™ Some infants who
later died of SIDS had deficient autonomic heart rate re-
sponses to obstructive apnea, which may have led to reduced
electrical stability of the heart in response to external or en-
dogenous stress factors.™

Interactions between genetic
and environmental risk factors

The actual risk of SIDS in individual infants is determined by
complex interactions between genetic and environmental risk
factors (Fig. 1). There appears, for example, to be an interac-
tion between prone sleeping position and impaired ventila-
tory and arousal responsiveness.”” Face-down or nearly face-
down sleeping does occasionally occur in prone-sleeping
infants and can result in episodes of airway obstruction, but
healthy infants will arouse before such episodes become life-
threatening ** However, infants with insufficient arousal re-
sponsiveness to asphyxia would be at risk of sudden death.™
There may also be interactions between modifiable risk fac-
tors such as use of soft bedding, prone sleeping position and
thermal stress, and links between genetic risk factors such as

lineared for the polymorphisms identi-
fied in SIDS infants. However,
abnormalities one might expect from
the idendfied polymorphisms are con-
sistent with autopsy findings and with 4

voung infants later dying of SIDS and
in infants at increased risk of SIDS
(siblings of prior SIDS infants and in-
fants having had an apparent life-
threatening event).””* The observed
physiologic abnormalities are indica-

tive of deficient brainstem autonomic ‘ \\ A
neuroregulation including respiratory yd N
pattern, chemoreceptor sensitivity Thermal d 3 Cardiac

! : ’ stress ion channelopathy
control of heart and respiratory rate PR
and variability, and asphyxic arousal 4
respensiveness. A deficit in arousal re- P . \\\ Y
sponsiveness may be a necessary pre- - N . Complement
requisite for SIDS to occur but may be < Soft bedding /\) SEPOTSS N or interleukin
insufficient to cause SIDS in the ab- T potymorphism

sence of ather genetic or environmen-
tal risk factors.™
The ability to shorten the QT inter-

Environmental
risk factors

Steeping face
the physiologic studies available in & down or on side

Genetic
risk factors

5-HTT
% polymorphism

s 3

s y

Impaired ANS
autonomic. - > €—

regulation / polymorphism
1 N\ * 'y

val as the heart rate increases appears

to have been impaired in some SIDS in-
fants, which suggests that such infants
may be predisposed to ventricular ar-
rhythmia * This is consistent with ob-
servations of cardiac channel gene

Fig. 1: Schematic summary of potential interactions between environmental and genetic
risk factors for sudden unexpected death in infancy and sudden infant death syndrome
(SIDS). The clinical consequences {phenotype) are not known for the autonomic nervous
system and seratonin transporter (5-HTT) polymorphisms. Adapted from Hunt.™
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ventilatory and arousal abnormalities and temperarure or
metabolic regulation deficits Cardiorespiratory control
deficits could be related to 5-HTT polymorphisins, for exam-
ple, or to polymorphisms in genes pertinent to the develop-
ment of the autonomic nervous system Affected infants
could be at increased risk of sleep-related hypoxemia and
hence more susceptible to adverse effects associated with un-
safe sleeping posidon or bedding. Infants at increased risk of
sleep-related hypoxemia and secondary acidosis could also be
at increased risk of fatal arrhythimias in the presence of a car-
diac ion channelopathy ™

Recent febrile illness, often related to upper respiratory
tract infection (Box 1), has been observed in 50% or more of
SIDS cases. Although not considered to be of primary etio-
logic significance, such otherwise benign infections could in-
crease the risk of SIDS in infants with genetically determined
impaired immune responses (Box 2).” Interactions between
upper respiratory tact infecdon or other minor illnesses and
other factors such as prone sleeping position may also play a
role in the pathogenesis of SIDS. Mast-cel] degranulation has
been reported in SIDS cases. a finding consistent with an ana-
phylactic reaction to a bacterial toxin. Some family members
of SIDS infants have been found to have mast-cell hyper-
releasability and degranulation, which suggests that this may
be another genctic tactor influencing fatal outcomes in the
presence of otherwise minor infections in infants.”

The increased risk of SIDS associated with fetl and post-
natal exposure to cigarette smoke may be related at least in
part to genetic facrors affecting brainstem autonomic con-
trol."”” Both animal and clinical studies have shown de-
creased ventilatory and arousal responsiveness to hypoxia
following fetal nicotine exposure, and impaired autoresusci-
tation after apnea has been associated with postnatal nicotine
exposure.**™ Decreased brainstem immunoreactivity to se-
lected protein kinase C and neuronal nitric oxide synthase
isoforms has been observed in rats exposed to cigarette
smoke prenatally. another potendal cause of impaired hy-
poxic responsiveness.” Smoking increases susceptibility to
viral and bacterial infections and inereases bacterial binding
after passive coating of mucosal surfaces with smoke compo-
nents, implicating interactions berween smoking, cardiores-
piratory control and immune status

Infants at increased risk of SIDS

Infants at increased risk of SIDS include those who have had
an apparent life-threatening event, siblings of prior SIDS in-
fants and infants born preterm 7

An apparent life-threatening event is defined as a sudden,
unexpected change in an infant that is frightening to the
caregiver but does not lead to sudden deatl or persistent col-
lapse. Sudden colour change (cyanosis or occasionally
marked pallor) is the most frequent observation, typically as-
sociated with initial unresponsiveness to external stumula-
don; apparent apnea is another frequent observation. A his-
tory of an unexplained apparent life-threatening event has
been reported in 5%—9% of SIDS infants, but no definitive
incidence rates are available. The risk of SIDS may be up to

CMA] - juNE 20, 2006

3-5 times greater among infants with such a history “ Al-
though most studies of apparent life-threatening events have
not specified gestational age at birth. 30% of infants with
such a history in the Collaborative Home Infant Monitoring
Evaluation (CHIME) study had a gestational age of less than
38 weeks at birth

The nest-born siblings of first-born infants dying of a nat-
ural cause have been found to be at significantly increased
risk of death during infancy from the same cause, including
SIDS. " The risk of recurrent infant death from the same
cause as in the index sibling is increased to a similar degree
among subsequent siblings for both explained causes and for
SIDS (relative risks for recurrence 5-13 and 5~6, respectively)
The extent to which the risk of SIDS may be increased in sub-
sequent siblings is controversial, primarily because of the ab-
sence of objective criteria for ruling our intentional suffoca-
tion and to limited prior understanding of the role of genetic
risk factors ”°*' However, there are now substantial data in
support of genetic risk factors for recurrent SIDS, and recent
epidemiologic dat confirm that secand infant deaths in fam-
ilies are not rare and that at least 80%—90% are natural.” Re-
current infant death from SIDS in subsequent siblings is 6
times more likely than from homicide

Many studies have identified an inverse relation between
the risk of SIDS and birth weight or gestatdonal age.“ The
postnatal age of preterm infants who died of SIDS was found
to be 57 weeks more, and the postmenstrual age 4-6 weeks
less, than that of term infants who died of SIDS ”* Compared
with infants whose birth weight was 2500 g or more, those
with a birth weight of 1000-1499 g and 1500~2499 g were
about 4 and 3 times more likely, respectively, to die of SIDS ™

Clinical strategies

Intervention

No method currently exists to identify furure SIDS cases at
birth, and there is no proven interventon even if prospective
identification were feasible. No assessment of cardiorespira-
tory pattern or other autonomic abnormality has sufficient
sensitivity and specificity to be useful for screening. Ihere is
no evidence that home electronic surveillance using existing
technology reduces the risk of SIDS.* Although a prolonged
QT interval can be treated, neither the role of routine neonatal
clectrocardiographic screening nor the safety of treatment
has been established, and parental screening is not helpful
owing to the high frequency of spontaneous mutations caus-
ing long QT syndrome in infants and to the variable presence
of prolonged QT intervals in adults with a relevant geno-
type”*”

Even though it is not possible to identify future SIDS in-
fants at birth, it is possible to idendfy infants at high risk of
SIDS based on combinations of established risk factors such
as low birth weight, exposure to tobacco smoke, single par-
ent, low maternal education and intent to bottle feed. ident-
fving high-risk infants can be the basis for targeted enhanced
educational interventions to maximize adherence to recom-
mendations for reducing the risk of SIDS.
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Reducing the risk of SIDS

This goal is achievable, as evidenced by the dramatic de-
creases in SIDS rates associated with reductions in prone and
side sleeping positions and other modifiable risk factors.
The new American Academy of Pediatrics (AAP) guidelines
to reduce the risk of SIDS in individual infants are appropri-
ate for most infants. ™ The main components are summa-
rized in Box 3.

The recommendations of the Canadian Paediatric Society
(CDS) are very similar, the main exception being pacifier
use.* The CPS recommends that the use of pacifiers nor be
routinely discouraged, rather than encouraged, at bedtime. It
also recommends that pacifiers continue to be used in neona-
tal intensive care units for non-nutritive sucking and comforr
in the preterm or sick infant.

Recommendations about bed sharing have been contro-
versial. The CPS and AAP have similar recommendations
about bed sharing and room sharing: infants should sleep in
safety-approved cribs for the first year of life under all circum-
stances, and parents should be made aware that room shar-
ing is associated with lower SIDS rates."” The CPS also recom-
mends that hospitals not permit mothers to sleep in the same

bed as their newborn during the postpartum period, while
still ensuring maternal-infant interaction for successful
breast-feeding initiarion.

Because the majority of these recommendations are based
on findings from observational studies rather than on evi-
dence from randomized clinical trials, the effects of the
newer guidelines remain to be seen However, we support the
AAP recommendations, since they are based on sound dau
and absence of any evidence of porental harm and are there-
fore likely to be effective.

Summary

SIDS is a complex, multifactorial disorder for which contin-
ued research is needed to fully understand the relevant inter-
actions between genetic and environmental risk factors that
affect causation. In the meantime, epidemiologic evidence
and interventions based on this research have helped to re-
duce the incidence of SIDS. Current challenges include wider
dissemination of guidelines to all people who care for in-
fants, dissemination of guidelines in culturally appropriate
ways, and the surveillance of SIDS trends and other outcomes
associated with the implementation of these guidelines.

death syndrome (S{DS)

may impair their alertness.

not be used.

sack, may be used in place of blankets

comfortable temperature.

sleeping (positional plagiocephaly)

rebreathing stale air are not recommended.

Box 3; Main components of the American Academy of Pediatrics guxdelines to reduce the risk of sudden infant -

« Term and preterm infants should be placed on their back to sleep. There are no adverse health outcomes fmm a
supine sleeping position. infants should not be placed on their side to sleep.

« Infants should sleep in their own crib or bassinet that conforms to the safety standards of the Consumer Product
Safety Commission, preferably in the same room as their parents. Placing the crib or bassinet near the mother’s bed
will facilitate breast-feeding and contact. Infants should never be placed in a bed or on a sofa or chair with other
children. They should not be brought into bed with parents who are excesswely tired or are using substances that

- Infants should be placed on a firm mattress to sieep Waterbeds sofas, soft mattresses or other soft surfaces should

- Soft materials in the infant's sleep environment should be avoided, either over, under or near the infant. These
include pillows, comforters, quilts, sheepskins, cushion-like bumper pads and stuffed toys. Because loose bedding
may be hazardous, blankets, if used, should be tucked in around the cnb mattress Sleep clothmg, such as a sleep

- Avoid overheating and overbundling. The infant should be lightly clothed for sleep and the thermostat set at a

« Infants should have some time in the prone position wln\e awake and be observed. Altematmg the placement of the
infant's head as well as his or her orientation in the crib can also minimize the risk of head flattening from supine

+ The use of devices advertised to maintain sleep position, to “protect” a bed- shanng infi ant or to reduce the risk of

- Home monitoring may be of value for selected infants who have extreme instabiiity. However, there is no evidence
that manitoring decreases the incidence of SIDS, and it is therefore not recommended for this purpose.

+ Consider the use of & pacifier at bedtime and naptime. The pacifier should be used when placing the infant down for
sleep but not be reinserted once it falls out (after the infant falls asteep). For breast-fed infants, delay the -
introduction of a pacifier until the infant is 1 month old, to ensure that breast-feeding is well established.

Mothers shoutd not smoke during pregnancy, and infants should not be exposed to secondhand smoke.

The national Back to Sleep campaign should be expanded to emphasize the multiple characteristics of a safe sleeping
enviranment and to focus on the groups who continue to be at increased risk of SIDS. Educational strategies should
be tailored to each racial/ethnic group to enhance compliance. in addition, these educational messages should be
targeted to secondary care providers, including day-care providers, grandparents, {oster parents, babysrtters and
heallh care professionals working in neonatal intensive care units and nurseries.
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Journeys From Childhood to
Midlife: Risk, Resilience, and
Recovery

Study addresses 2 fundamental questions of

interest to pediatricians and health care profes-
sionals: 1) What are the long-term effects of adverse
perinatal and early child-rearing conditions on indi-
viduals physical, cognitive, and psychosocial devel-
opment at midlife? 2) Which protective factors allow
most individuals who are exposed to multiple child-
hood risk factors to make a successful adaptation in
adulthood?t

The Kauai Longitudinal Study has monitored the
impact of a wide array of biological, psychological,
and social 1isk factors on the lives of a multiracial
cohort of 698 individuals who were born in 1953 on
the Hawailan island of Kauai, from the perinatal
period to ages 1, 2, 10, 18, 31/32, and 40. The fol-
low-up at midlife was able to track ~80% of the
“high-risk” children who had been exposed to
chronic poverty, birth complications, parental psy-
chopathology, and family discord (approximately
one third of the cohort) as well as comparison groups
of men and women who had not experienced signif-
icant childhood adversities.

With the exception of serious central nervous sys-
tem damage, the impact of perinatal complications
on adult adaptation diminished with time, whereas
the outcomes of biological risk conditions depended,
increasingly, on the quality of the child-rearing en-
vironment and the emotional support provided by
family members, friends, teachers, and adult men-
tors Most of the high-risk youths who had devel-
oped serious coping problems in adolescence (learn-
ing disabilities, mental health problems, teenage
pregnancies, and/or a record of delinquencies) had
staged a recovery by the time they reached the end of
their fourth decade of life. Overall, such “troubled”
teenagers had a slightly higher mortality rate by age
40 than did the cohort as a whole, but the majority of
the survivors were in stable marriages and jobs, were
satisfied with their relationships with their spouses
and children, and were responsible citizens in their
community.

Poorest outcomes at age 40 were associated with
prolonged exposure to parental alcoholism and/or
mental illness—especially for the men Individuals
who had been born small for gestational age and
those who received a diagnosis of mental retardation
in childhood had a higher incidence of serious health
problems in adulthood, including serious depres-
sion They also had higher mortality rates than was
the norm for men and women of their age. Men and
women who had encountered more stressful life

T i The latest report from the Kauai Longitudinal
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events in childhood reported more health problems
at age 40 than those who had encountered fewer
losses and less disruption in their family during the
first decade of life.

Health status in the first decade of life (based on a
pediatric assessment of all organ systems at age 2
and number of health problems, including serious
illnesses and accidents, between birth and age 10)
correlated significantly with the quality of the indi-
vidual’s adaptation at age 40—as did the mother’s
calegiving competence and the emotional suppoit
provided by the family in childhood

This study demonstrates the need for early atten-
tion to the heaith status of our nation’s chiidren—
especially those who are exposed to poverty, serious
perinatal complications, and parental psychopathol-
ogy. The social policy implications are clear: early
access to good preventive and ameliorative health
services and proper attention to the quality of early
child care can pay ample dividends in an impioved
quality of life in adulthood *

Enmny E. WERNER, PrD

Department of Human and Community Development
University of California

Davis, CA 95616

REFERENCES

Werner EE Smith RS fonrneps From Childhwoaid to Midlife: Risk Resiionce
and Recovery Nthaca NY: Comnell University Press; 2001
Werner EE Looking for trouble in paradise: some lessons learned from
the Kaumi Longitudinal Study In Phelps E, Furstenbery FF. Colby A
Looking at Lizes. American Longitudinal Studies in the Twenticth Contnry
New York, NY: Russell Sage Toundation; 2002:297-314

—

[¥]

Pathology Research Into Sudden
Infant Death Syndrome: Where Do
We Go From Here?

ABBREVIATION. SIDS, sudden infant death syndrome.

death syndrome (SIDS) has resulted in the rec-

ognition of factors that place an infant at in-
creased risk of SIDS The avoidance of these risk
factors promulgated through public education pro-
grams, such as the “Reduce the Risk” campaign in
Australia, New Zealand, and Western Europe as well
as the “Back to Sleep” campaign in the United States,
led to astounding reductions in SIDS rates in these
communities.!

Although these risk factors may provide clues to
causation, the ultimate clarification of the mecha-
nisms of death in SIDS will require basic research in
pathology For example, prone sleep position is a

i Epidemiologjc research into sudden infant
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very important risk factor for SIDS, but its role in the
cause of death remains an enigma. External airway
obstruction,?? rebreathing into soft sleep surfaces, '
hyperthermia,” and increased frequency of mild in-
fectious symptoms combined with a stimulated mu-
cosal immunoglobulin A system of the larynx, induc-
ing release of cytokines in the brain,*! are among a
number of proposed but not universally accepted
mechanisms of death in SIDS infants who are found
prone. The reduction of serotonergic, kainate, and
muscarinic cholinergic neurotransmitter receptors in
a subset of STDS cases has also been proposed to link
prone sleep position and sudden death 121 Simi-
larly, the explanation of the relationship between
SIDS and other risk factors, including premature
birth, low birth weight, and smoke exposure, awaits
new research into basic pathology Answers to these
questions await a new research using very sophisti-
cated methods into the pathology of postmortem
specimens from these infants

Unfortunately, research in a number of countries,
including the United Kingdom and Australia, has
been dramatically reduced as a result of recent
events involving retention of postmortem specimens.
Some of the most important current research into
SIDS depends on postmortem specimens. Delay or
improper processing of these specimens will dimin-
ish or preclude their value for research purposes. The
dramatic decline in rates has also resulted in a re-
ducton of SIDS cases available for research pur-
poses. Both of these factors conspire to prevent par-
ents who are the most motivated to understand why
their infants died from getting answers to their ques-
tions

Given this impasse, where do we go from here? It
seems to us that the parents of infants who die of
SIDS and investigators who partner together hold
the key to future research in pathology . A suggestion
that we strongly support is that together, they should
advocate for statutory authoiization to use these
specimens legally for research without having to ob-
tain consent from each individual family There is
precedent for this. In California, parents of infants
who die of SIDS were the diiving force for legislation
that authorized research using postmortem speci-
mens of infants who had died suddenly. In collabo-
ration with investigators, these bereaved yet vision-
ary parents helped to write the senate bills, lobbied
their legislators, testified before government commit-
tees, and assisted in the creation of standardized
protocols for scene investigation and postmortem
examination. Without their commitment and sup-
port, some of the most important SIDS research dur-
ing the past decade could not have taken place It
seems that broadening this experience beyond Cali-
fornia is a reasonable goal.

How can this be accomplished? Investigators need
to communicate these reseatch-related issues to the
SIDS parent community Just as collaboration of SIDS
researchers with national parent education programs
that address infant care produced stunning and sig-
nificant reductons in SIDS rates, we believe that the
collaboration of parents and investigators can result
in legislation that authorizes research using postmor-

Downloaded from ww.w pediatrics org at Hospital For Sick Children on April 27

tem specimens The methods used in these studies
often depend on postmortem specimens that are col-
lected and processed as soon as possible after death
to yield credible and reproducible results It is be-
cause of this that seeking authorization on a case-by-
case basis is often impractical and will lead to a
reduction of useful specimens for research purposes
There are many SIDS organizations, composed of
parents of infants who died of SIDS, that can serve as
an interface between newly bereaved survivors and
legislative bodies and research laboratories.

We should emphasize that we understand that
retaining postmortem specimens may be in potential
conflict with religious beliefs, cultural mores, and
personal attitudes. Recruitment of religious scholars
and ethicists to assist parents, researchers, and legis-
lators may help to facilitate achieving acceptable
compromises Public lectures and more informal
warkshops with smaller groups are undertakings
that have assisted parents in undeistanding issues
that researchers confront These activities serve to
demystify the scientific method and to allow patents
to be more informed and involved in studies that
have extreme emotional significance to families Di-
alogue between researchers and parents will only
serve to stiengthen SIDS research and circumvent
some of the unnecessary and destructive episodes
that have damaged considerably what has in the past
been a very fruitful and harmonious collaboration

Henry F Krous, MD
Childien’s Hospital and Health Center
San Diego, CA 92123

Rocer W. Byarp, MD
Farensic Science Cenire
Adelaide SA 5000, Australia

ToriLev O. Rognum, MD. PuD
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Closing the Gap Between
Guidelines and Practice: Ensuring
Safe and Healthy Beginnings

ABBREVIATIONS. AAP, American Academy of Pediatrics:
ADHD, attention-deficit /hyperactivity disorder.

Once you bring ifc into this world youw nast protect it We mest
protect it by changing the world
Elic Weisel
he revised American Academy of Pediatrics’
(AAP’s) guideline for the management of hy-
perbilirubinemia in infants =35 weeks’ gesta-
tion,! published in the July issue, provides a contem-
porary evidence-based approach to a condition that
affects the majority of otherwise healthy newboms
Adherence by clinicians to the recommendations is
expected to prevent most cases of kernicterus, the
devastating, irreversible neurologic damage associ-
ated with excessive serum levels of bilirubin
Despite the publication of a previous version of the
guideline in 1994, kernicterus continues to occur?
Many contributing factors may be at play For exam-
ple, the change to early discharge, often at <48 hours
after birth, disrupted the previous patterns of care
associated with a longer postpartum hospitaliza-
tion.* As a result, newborns now experience the
usual peak of serum bilirubin concentration, at 3 to 5
days of age, at home rather than observed by clini-
cians in the nursery as in previous times. This change
in clinical venue also contributes to gaps in commu-
nication, continuity, and parent education Discharge
now generally occurs before lactation is well estab-
lished and often without adequate support, further
increasing the risk of hyperbilirubinemia. Further-
more, follow-up visits are scheduled at a median of 1
week of age, later than would be optimal for assess-

Received for publication Apr 21. 2004; accepted Apr 29, 2004

Reprint requests 10 (C L ) North Carolina Center for Children’s Healthcare
brnprovement. University of North Carolina. UNC CB 7226. Chapel Iill. NC
275997226 E-maik clannondaap.org

PEDIATRICS (JSSN 0031 4003) Copyright © 2004 by the American Acad-
emy of Pediatrics

494  COMMENTARIES

ment of jaundice and lactation * Another factor may
be the current state of laissez-faire “jaundice-related
thinking” among pediatricians and the health care
community One author suggested that because most
pediatricians and family practitioners have never
seen a case of kernicterus first hand, they commonly
adopt a “not to worry” attitude * Finally, insurance
policies do not always facilitate appropriate care for
infants. These include lack of support for a prenatal
visit with an infant health care provider, no reim-
bursement for transcutaneous bilirubin measure-
ment, and lack of routine coverage for systematic
follow-up by a clinician.®

THE CHALLENGE OF TRANSLATING EVIDENCE
INTO PRACTICE

Although guidelines provide an evidence-based
approach, they frequently fail to translate into stan-
dard practice and improved care Why is this? Mul-
tiple studies of strategies used to change practice
demonstrate that the passive provision of informa-
tion, as in traditional didactic continuing medical
education, rarely achieves its intended goal =
Knowledge is essential but not sufficient to produce
behavior change 01

Interventions that are based on assessment of po-
tential barriers and multifaceted interventions that
target different barriers to change are more likely to
be effective than single interventions in changing
practice or improving health outcomes ¥ In partic-
ular, activities that seem to have a positive effect
include those with active learning opportunities,
learning delivered in a longitudinal or sequenced
manner, and the provision of methods to facilitate
implementation in the practice setting (eg, tools and
resources).” In addition, theories of the spread of
innovations suggest that changes in practice dissem-
inate more rapidly when they can be simplified so
that limited adaptation is required . The use of simple
tools and practical strategies that can help clinicians
to make the transition from current processes to
newer approaches is more likely to be successful in
improving care and outcomes 1212

A FRAMEWORK FOR TRANSLATING POLICY INTO
PRACTICE

Successful efforts to improve care recognize that
multiple layers of the health care system need to
work together to achieve better outcomes (Fig 1). The
American Academy of Pediatrics (AAF) used this
framework in developing its multifaceted program
to translate the guidelines for the diagnosis and treat-
ment of attention-deficit/hyperactivity disorder
(ADHD) into clinical practice. The ADHD effort con-
sists of a several-year program of coordinated activ-
ities targeting the various levels of the health care
system: advocacy efforts to dismantle financial and
organizational obstacles to promote timely access
to care in the medical home setting, structured edu-
cational efforts to support improved care in AAP
chapters and residency programs, a toolkit and
Web-based continuing medical education/quality
improvement program for clinicians (the AAP’s Ed-
ucation for Quality Improvement in Pediatric Prac-
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Sudden Infant Death Syndrome and Unclassified Sudden Infant Deaths:
A Definitional and Diagnostic Approach

Heneyv F Keous, MDY
Phamas Baganenes)

Braee Beckawith,
[RANIPE K
Thoamas € Keens,

Pracey Corey
Vs

ABSTRACT. The definition of swdden infant death
syidrome (51DS) originally appeared in 18909 and was
modificd 2 decades fater. During the tollowing 15 years,
an enormous amaunt of additional information has
emerged, justifying additional refinement of the detini-
tion of SIDS to incorporate epideminlogic features, risk
factors, pathologic features, and ancillary test findings.
An evpert panel of pedialric and forensic pathologists
and pediatricians comsidered these Tasues and developed
a new general definition of S1DS for administrative and
vital stalistics purposes. The new definilion was then
stratified to facilitate research info sudden infant death.
Another category, defined as unclassitied sudden inlant
deaths, was introduced for cases that do not meel the
vriteria tar a diagnosis of S1DS and for which allernative
diagnnses of natural or unnatural conditions wese equive
acal. Itis anticipated that these new definitions will be
moditied in the future to accommodate new understamd-
ing of SIDS and sudden indant death. Pediafries 2000111
231=238; SIDS, sechien fafant deatir.

Sufant doatd sondrome,

udden intant death svidronie (SIDS) s 0 e
that has been used o describe unespochod
deaths of infants v voung children when sub-
seqarent investigations fal o demonstrate a detiite
canse af death.! The convept. which wos tirst pro-
posed in 1969, has heen controversial, and it ase has
heen characterized by preat variability in the consis-
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ihe prresent slatus, "‘1‘U|N~~.ﬂ~ tor the
futare He indicated that the mecting represanted an
attempt W formuolate an approach Lo sudden intant
death that v oudd iy subsets and aesist rescarch
but that itw o o work in progress that woudd soed o
be revisited regqulariy. Data presented from Scattle in
thie 1960 and 19708 demonstrated that V572 ol SIS
Gases were within the age range of 1t minths
Edwin Mitchel {University of Auckland, Sackiand,
New' Zealand) also discussed the need tor redefini-
fion and ihe possible place of sk factors i a new
definition He pointed out that. sltheuph speciiic rish
factors woere consistent across stundivs, the prevatence
varicd among countries; therefure, be considered it
better o leave risk factors out of defimiions. Mitcheld
emphasized the importance of rescarchers detining
their study pepulations caretullh Henre Krous
(Children’s Hospital San Diego. san Diego, € A) pre-
<enfed data from the San Diego study on the re-
quenay of risk factors and the changes that hane
accurred since the Back to Sleep campaigns. speciti-
cally the decrease in the winter peak and the propor
tionate increase i the namber of cases T month of
ave Torleiv Rognum iLniversite of Oxlo, Oslo, Nos-
wav) discossed the need for o new defindtion and
paslicular 1\mb|uns with SHIS Decause o) sts uneasy
position between the healtle systemy and the lv\'u!
system Laa trony Oslo in the 1980 shoved anage
distribution ~imilar to the Seoattle results: i later
vears, however, there soas a decrease in the namber
of cases 2 1a 4 owndhs ef ages with increases in the
pumbers of cases ivolving vounger and older in-
fants, When cases 2300 davs of age were escuded
from the latier cohuort, howoes ore ihe distributiom of
Crses o as shmilar to data from Seattle before the Back
o Sleep frrogram. Randy Honsdick thalton County
Medical Luaminer’s Conter, StHanta, GA) discussed
the advantages and disadyantages of reporting on
the death certiticate. or i other SIDS databases,
those risk factors that might have been operative in
causing ar contributing o death, emphasizing that
reporting <uch conditions might enable better track-
my thnm;zh otficial documentation Hanzick suyg-
gested that the group discuss the merits of abandon:
ing the ferm SIDS and replacing it with “sudden
unexplyuned infant death ™ l'rnhli-n'lé with lh\“ Use
and scope of the fidernatamal Clasi DMegse
coding were reviewed, inclading :~umulmn‘>~m.‘uir-
quate specificity. overlap, and variable application
asnong coders. Roser Byvard (rorensic Scicnce Centre.
Adelaide, Australia) discussed the use of the horms
undeternmined and unascerteined in againg cases in
which significant parts of the investigation woere
Lacking or in which there vwere guestions regarding
possible ciauses of death Byard abso warned against
the indiscriminate use of these terms o cover nad-
cauate autopsy and case investigations,

A pronp diseussion followed, ducing which the
advanlages of formulating, and promuleating o ye-
Jdelinttion of SIDS were .I\.‘li\(']\‘ debated T was
agreed that creating and suppuoriing @ omore indusive
SIS detinition would Lacilitate unitormily in Jdiag-
with a resulfant increase in information on
current cases. I woulkd also enable aconmutated data

and possiitle

osis,

for Do betber tsod e woosiid o fke DR Funities to
propese and cvelian new theores I}.wmnl.m} re-
sarding possible Siks subeets Enisting S1os dot
Hons wore considered m;:du;u.stv often et gy
phicd too generallv ar ton restriciivedy. and were
exclusionary, failing to iz'...'us‘;'»l'rr.‘.‘u.‘ Leown feahuies
of the syndromie sudht o sleep and ape ranu s The
conclusions ot the ~'rm|p were b m-mJ OISt it -
of current berds and datacand doended o iy
tullv reevalunated in the h:.uru \xh. ity st hikoedv
need 1o be moditne d oo accomimodate new dese in§"~-
ments
The redefinition was also considoered oasciud stop
o enable more prcaise monitoring of changing « ;_\I-
demiologic patterns in sudden infant deaths and G
Allow more valid international compaiizons By more
cearly delining subsets o sudden intant deaths,
monitoring or the erfects of public health recommon:
dations .md alterations in intant care practices van be
facifitated. Finallv, more precise dedinitions of «ub
sets of sudden fant deaths, with specification of
requirerents for diag should help <tandardive
investigative protacal dovelopmzent, by improving
exvammations of the circaumstances of death and on-
fopsy investigations amd - brinaing
rore in line with recommended guaids

iosis,

wvostigalions
RIS b

LR R
viding more informaation and niare digorous sub L
sifnication of cases should also taciitste
mubliagendy Jp},»rmdw.~ o suddt vases

ttee s atend

RESULES
Definitional Approach to Sudden Jatant Death
subchnsitication

The tollowing dedinition and

wore agreed upon,

Concial D

SIS ds detined as the sudden unespected deativol
ancintant 01 vear of aueoavith onsed ob the Latal
episode apparently occarring during slecp. that re-
mains uneapiained after a thorough investization,
including perfunmanee of o complete m..upw atud
fevicw of the clrcomstances of death and the clinteal
fizlory.

U Povidwros of SEii= .

Conepdetehe Dot

conrw DS

Category EA includes intant deaths that mewt the
requirements of the general definition ared abwo ail of
ihe following requircments

o Ndore thay 21 danv< and - 9 sonthes of age

o Normal clinical Ristory, including form pregnaney
fpestational age of 037 weeks),

» Normal growth and des clopmont

o Nu sindlar deaths ameng siblings, close genetic
rebativ es tences, aunis, or first degree vousinsg, or
other infants i the crstody of the <ame caresive

R TYTTTTRS P TN A

o Iavedtigation of the various seenes where indidents
leading Lo death might have occurred and deier-
mination that they de not provide an explanation
for the death
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to
v
jel}



PFP176274/26

o Tound moa -afe sloeping onvinoend o
evidenve of accidenial death,

Lirontay

« Absence of potentiallv fatal pathologic findings,
Nior respiratory svstom indlammatory infiltrates
e acceptable; indrathoraciy netecial Bemorrhae
is g supportive bt ol nl\h diaunostic
dinding.

« No evidenae of unu\;\}aim,ui Protnna, abise.
alect, or unitdentional injury

o N oevidence of substantial thomig
rthymic swdight of 713 g and s or moderate s severy
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SOy or

e

Stress effedd

cortical l\mrhm\t- depletion. Oceasional “starry
skv™ macrophages ar minor cortical depletion s
.uupi.tmt‘

o Nepative results of tovieologic, microbioles
diotogic, vitreous chemistiv, 2

i shdivs,

and metabolic screen-

- “« " IYEN: STl O PR é
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[rresmpleiche Dicsoncsfe d

Category 1 inchudes infant deaths that meet the
requirements of the cenerol detinition and alzo meet
alb of the criteaia for category 1A exceplt that inviesti-
sation of the varfous scenes wiwpe incidents leading
to death micht have occurred was nel performed
and/or =1 of the following apalvees was not por-
formed: tosicologic micrabivlogic, mdinlonic v
ots chemistry, o metabolic studive

~Crednin

Categary M inchndes intant deaths that meet cate-

cory L erieria eseept foe o1 of the follewing,

Age range vutside that af category wr 15 e,

021 Jdavs or 270 davs 19 months] through fivst

birthdav).

o Similay desths among <iblings. close relatives, or
otler infants i the cus -.nd\ ui the same caregiver
that are nol vonsideraed >U~}ﬁ~:t{ for infanticide or
recagniead geneiie disordors

o Neonalal o perinatal conditions (for example,

those resulting from pretorm birthy that have re-

solved by the Hme of death

suffocation waused by

ical
overlavimg ne dutermined with certainty

n*~P nyvsia or

RO TENY

o Abmoresl growth and development not thoneht
o have contribuled Lo death

o Adarked inflammatory changes o abnornulities
nob ardiiciont to be unequivoral causes of death.

Uhycbpes 0 s i futeny Il

The unclassified cotegery includes deaths that do
not meet the oriteria h!r alegony For U SHS but for
which alternative diognoses of natural or wmatural
conditions are wquiveweal, including cases for which
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s

o ddentity ond idiunde canes that reconddy have been
evvludvd meorrecty from SHS aranps becanse of
fmdings of bodcharing and prone sleciig pos
fion

« Formahizc curront praciices among paithalogists ol
sl_'[_hll\l’.ir\j:, cases o e buasds ol f“ dieree of cer-
trindy and the confidence with whicihva o8
of SIS can be made

o Reduce diagnestic contusion by
form terms

o Provide o framewoork for researchers and idenlify

Thisei~

mroduding ani

the most tepical vases for stady
o Assint in the evaluation of pu[‘l“hui ata
o Provide a readibv accesadble categorization of S{Ds
cases on the hasis of age aroups and investioatiy
information

v

Prividing cases of andden infant death dhat it the
general definition of SIDS i subgroups shoukd not
ave an effect on Uph deniologic studics ol the s\
drame as a whole, Gecause most cases wouldd still be
chassitied as SHIS However researchers loeking tor
Classic SIDS cases o study could take them from
category 1AL The sroup cansidered it mmportant that
tesearchers speciiy awhich subgroups were used for
m.mm. thal woubd enable immediate as-
{ the ricor with which cases had been
i estigated and determination of how dosely thwe
study group represented classic SIDS cases: I woas
alzo recommonded that fatuwre research shouid be
underfaken o esamine <imilaritios apd ditferences
among the subgroaps, which might clariiv specific
CAtiwa

I'he range of 3oavechs oo months was chosen
on the Dasis of an atialy sis of Jdata from the Avonand
Coniidential [m[u.:\ Tnto StilBirthe and Death i
Infaney studien in e United KNingdem, Noew Zea-
fand Health Information Services data, the Chicago
and San Diceo SIS <tudies in e Unifed States,
studios at the Rett=medisinsk Instiluit in Oxslo, Nor-
wav, and the Westphalion and German Sudden -
fant Dleath <tudics In Germans. by FEdwine Mitchell
Pooling of data from these studies showed that the
Ath o A percentile mits for SHIS deaths were -3
werks [o 9 months

Prone pnsi(inn wais vonsidered an estabishied visk
factor Tor SIDS deaths but ool a canse of sutfocation
unless spedific circumstances (such as 2 face-down
position an an incompletely ailed waterbed orin o
thin plastic bag) could be demonstrated. Tor this
infants found prone \-\ith no evidence of
suffacation could be inchided i any of the catego-
ries, deponding on b ,valzn’v\ Prone <leeping
imvolves an arrav ot polenticl problems, inceding
Lli“.pln‘c‘:gnuli«. ,‘1.7“1"11El\'_’,’jduv‘_',lll‘, rebeathing of vars
bom dioside, rerles IH‘\\'L’Z'iH:,; of s asomotoer one with
tachyeardia, blunting of srotsal responses tincuding
decreased cardiac responses to suditory stimuia-
tond, alieration of sleep patterns, upper aircay ob-
~traction resulting from soft hedding, and overheat-
i, and is mostdikelv o problem onlv among inta
with underlving surceptibifitics ' Similardy, ai-
though there s evidenoe of increased rish of infant
death in shared sleeping situations 7 shared sloeping,

stindics,
sessmenl of

reasom,

Jdoes ot
HETENTY }\L
aocidenial ssphovie Hoshouid be roconnized thae

I'H‘l 3 it ‘l:u PO s 1'\4 ISR N
Yy
Poson m which e innend is sonnd somcl e 1o
Oovts agonal movenon!
pesition of e intant st the onsct ot
Howas acknos fedaed that
and variabhiv delined fenms vere d
sify u:;:,\pl ol intant Jesths et

death in in!}-sn«_; B~ zene u.l term .,,Lr coners Sk

i “nk\w\x;" the

an itant dios ,\.uiu- niv an l wrevpectodivand
donal or unintentional atal ey can beoes
death may be attributabic o a R RIS l.h diserse oty
such as myocandiis, o (0 SHDS 7 eathe that cannol
be precisely subeateporioed or clessifiod have boon
deemed undetermined. nondebornorable, Grosce-
fained, o unascertainabde. but i boas crcited cone
cerns abenid qu ~pa ciloit
of replaci
infant leh w
‘l‘.!

o

ool these formes Phe imierids
e :m S vt sudden onevplained
broctiy discussedd durd 1y l}n, Irig et
but i was the consensaes of e groap that SHDs
sl worvedd o usetul perpose The o L fassdiled
sudden infant death was proposed fo account for
cases inowhide the ritenia tor catecone L or 1 Sibs
were not met o an autopsy was ned perlormed
These cases mav represent 5}! 1 deaths, but i}‘u‘iu s
insutficivnt information availabie 1o abe that juda
ment or ihere are cortan .ﬂ‘:‘pum foctures, sheh s
dlicted but nendethal infuryv. that are e-ufficiont by
themselves (o establish o vavse of Jdeath bat ane
thought to proclnde use of the tenn SIDS0 Stvpical
teatures Ay alsor inchsde vivderty 2 (rl‘;:.‘:ﬂix’ e
ceases, anch o an anomalous Orenare artery o RN
evidence of mvocardial ischenia, wohich My afso
prociude o conhident statenent
catse of Jdeath

[he frevestication of mfant doaths sbwsald be
Jucted  aceordi v established parot {7
should include carctal evdoation o i!n’
external esamination of the body with phetographic
Jdocumentation, radiohasic enaming !.nn nternal -
amination awith photographic documentation. and
tistologic, microbiologic, toxicologie, biochemical
metabolic seveening, .*nd senelic ~tudies it indicoated.
Caridelines for and contirmation of 'zhv
such e }‘\.!\u CRANNATIONS are avail
crature #1038

Fivailv it shoald be reiforated that
rep et nothing maon
definitions and o Gcilitate more
tion, diagnoests, and colegorization of coses of -
pected infant Jdeath. Considerable public, profes-
storsal, and media attention has been paid recentls to
vertain high-protile court cases in which the stan-
dards of investigation and pathologic analvees were
far from acceptable. ihis does not mean that the
wnderh ing concepts are tawed; rather it means that
diagnostic terns and pratocols shoukd be move
orously  defined and in‘».x-a{i;ym‘r,v ap-
proaches should De o maimtained. The proposed
framework is o work in progress which will need to
be contingally roeformulated and refined s more
knenvledee beeomes available and v anderstand-
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ing of these complev and chalienging cases becomes
clearer €A pathalogy workshop i Canberras Aus-
fralia, in AMardh 2004 forensic and pediatric pathol-
apists ropresenting forensic institaiions ad hespi-
tals Trom ol Australion states and wrritories
nanionsiv endorsed the new general Sany Dicgi
definition and reconuended s national implemen-
tation )
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