
Chapter 2
How Babies Die and Why This Is
Important to Clinicians, Researchers,
and Parents

Eduard Verhagen and Annie Janvier

Abstract With technological developments and new knowledge, survival for many
neonatal conditions has improved. Survival can be either with or without disability,
and/or a chronic condition. Decision-making for neonates with uncertain futures is
often influenced by considerations of length of survival, disabilities, and quality of
life. In this context, deciding if an LSI is of benefit to a patient involves data about
outcomes but also value judgments. These are among the hardest decisions of
modern medicine. This chapter describes why discovering the evidence about the
outcomes of neonates with uncertain futures in the medical literature is complex and
describes research and solutions to help clinicians in this context.

In the past, when neonates died because of lack of intensive care units, ethical
discussions and decision-making about life sustaining interventions (LSIs) were
generally irrelevant. With technological developments and new knowledge, sur-
vival for many conditions has improved. Survival can be either with or without
disability, and/or a chronic condition. Decision-making for neonates with uncertain
futures is often influenced by considerations of length of survival, disabilities, and
quality of life. In this context, deciding if an LSI is of benefit to a patient involves
data about outcomes but also value judgments. These are among the hardest
decisions of modern medicine. This article describes why discovering the evidence
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about the outcomes of neonates with uncertain futures in the medical literature is
complex and describes research and solutions to help clinicians in this context.

2.1 Values, Policies, and Facts About Survival

In industrialized countries, most neonatal deaths now occur in Neonatal Intensive
Care Units (NICUs) and follow a decision to limit LSIs [1–5]. Attitudes of care-
givers also influence speculation about these issues and may contribute to variations
in survival and health outcomes for critically ill children [5–7]. Different values,
cultures, and/or policy statements can lead to wide variations of practice [8]. For
example, one of the “gray zones” in neonatology relates to intervention for extre-
mely preterm infants. Neonates born before 22 weeks of gestational age (GA) do
not survive. This is true in all publications. But if we examine the literature for
survival at 24 weeks of GA, survival is not homogeneous between studies and
varies widely in the literature. In some countries—including Germany, Japan,
Sweden, and Norway—such a baby would almost always receive active interven-
tion [9–12]. In Canada, the UK, and some hospitals in the U.S., prospective parents
are informed about the outcomes of extreme preterm infants and must decide
between intensive care and comfort care [13, 14]. In the Netherlands [15] and in
some centers in the U.S. [16], intensive care for these babies is generally considered
“non beneficial” and neonatologists often recommend comfort care. Not surpris-
ingly, outcomes for babies born at 24 weeks of GA vary widely between countries.
Survival for babies born at 24 weeks is 81 % in Japan, 60 % in Canada, 33 % in the
UK, and is as low as zero in some centers in the Netherlands.

It is important to note that attitudes and practice regarding the care of extremely
preterm babies are changing. For example, only recently in the Netherlands,
obstetricians and neonatologists nationwide agreed to offer parents active resusci-
tation for neonates from a gestational age of 24 weeks onwards. It appears that the
mortality rate among neonates with a gestational age of 24 weeks is now decreasing
and is becoming more similar to the rates in other European countries actively
resuscitating neonates of such a low gestational age [17]. We still need detailed data
about the change in policy to understand what we can validly infer from compar-
ison with other outcome studies.

There is an intimate relationship between values, policies, and facts. What
information should parents be told: survival data for their center, survival for other
centers, or the wide variation of practice between centers? What does informed
consent mean in this situation? If parents are told that the chances of their baby’s
survival are low, they will be less likely to choose treatment. If they choose comfort
care, their baby will die and in turn, will become part of the statistics. A similar
variation of practice can be seen for other neonatal conditions necessitating intensive
care and linked with uncertain outcomes. Some examples are hypoplastic left heart
syndrome, hydrocephaly, severe renal insufficiency, and trisomy 13 and 18.
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2.2 Outcome and Unit Philosophy

Finding survival statistics for fragile neonates and interpreting the data from the
values may be difficult, but examining and interpreting long-term outcomes when
babies survive can be even harder. Let’s return to the example of a baby born at
24 weeks of GA. She develops a large unilateral grade 4 parenchymal hemorrhage
at three days of life. Should the physician offer to withdraw LSI because of this
finding? What can we find in the literature? What is the positive predictive value
(PPV) of future cerebral palsy in preterm babies who survive with such a bleed?
The outcomes after this neurological insult vary widely in the literature: from a PPV
of 20–85 % [18, 19]. These differences arise in part from value judgments and not
only from the NICU care babies receive. In some units, physicians will recommend
withdrawing (WD) LSI in this case. In others, physicians will offer to WD LSI. And
in others, parents will be informed that this parenchymal hemorrhage will increase
the risk of disability for their child. Even in a single NICU with homogeneous
values and so-called “neutral disclosure” to parents, different styles of disclosure
may influence parents. Some babies die with their parenchymal hemorrhage
(because of sudden bleeding and cardiovascular collapse) and others die because of
their parenchymal hemorrhage (LSI are withdrawn for quality of life reasons).
Furthermore, some units will not consider WD LSI for a small hemorrhage, but
only for a large one, in a more unstable baby. The smaller the hemorrhage, the
better the outcomes. Survivors in different units will have different outcomes,
mainly because of the philosophy of the unit. Similar variations of practice can be
seen for many other conditions where WD of LSI can occur in the NICU: hypo-
plastic left heart syndrome, severe NEC, severe respiratory insufficiency, hydro-
cephalus following IVH, seizures in very preterm infants, meningitis with shock,
asphyxia with serious seizures, and others.

So how can we interpret statistics for neonates with uncertain futures and decide
whether an LSI is in the best interest of our patient? How is it possible to make
sense of the medical literature when outcomes are influenced not only by inter-
ventions but also by philosophies?

2.3 Description of Circumstances Around the End-of-Life

The circumstances surrounding decisions to withhold or withdraw interventions are
rarely explicitly described in publications on neonatal intensive care unit (NICU)
outcomes. Most studies do not make the distinction between WD/WH LSI from
dying babies, and WD/WH interventions from physiologically stable children for
quality-of-life reasons. This is an important distinction, as children who were stable
might have lived if intervention had not been withdrawn or withheld.

NICU deaths for fragile neonates should be transparent in the medical literature.
Without these distinctions, it is impossible to truly examine the literature, counsel
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parents in a meaningful way, examine whether a certain intervention makes a real
difference in terms of disability, or compare studies of NICU outcome (between
NICUs or in one NICU at different times) in a meaningful way.

We have recently reported a useful method to classify and compare death and
dying in the delivery room and NICU using strict definitions of physiology and LSI
[20]. There are five ways neonatal deaths can be classified: (1) Some babies die
because NICU admission is WH, (2) others die with CPR (No WH or WD), (3) or
without CPR but on a respirator (no WD, WH CPR), (4) or because LSI are
WD/WH in an unstable patient (baby would have died despite LSI), (5) or because
LSI are WH/WD in a physiologically stable patient for quality of life reasons. In
this category, many patients may have survived, had LSI been continued. Each unit
can categorize their deaths in this manner. We were able to show that almost all
NICU deaths in four units in three countries were accompanied by some degree of
withholding/withdrawing, but that the physiologic stability of the dying infants
varied considerably within and between countries. In addition, we found that dying
babies with similar characteristics were treated differently with regard to initiating
and increasing comfort medications. This difference in treatment between units
suggests that comfort medication was not only directed at the medical condition of
the baby but also at the parents and healthcare providers’ comfort and outcome
[21]. Uniform classification of deaths is feasible and offers an important step
towards transparency about norms and values of stakeholders in decision-making
and true comparison of NICU outcomes.

Studies that do describe the circumstances around the decisions about the
newborn’s end-of-life report that 25–45 % of NICU deaths are by withdrawing
intensive care in stable newborns for quality of life reasons [22, 23]. This high
proportion of deaths by ‘elective’ withdrawal seems even more important if we
keep in mind that physicians will use outcome reports to counsel parents about
decision-making regarding the fetus and/or sick neonate.

Another important step toward more transparency and comparability could be
made if we use data about babies who never make it to the NICU in neonatal
outcome calculations. A substantial proportion of these babies are often described
as “in utero deaths.” There are many ways fetuses die in utero; the most common
ways are shown in Table 2.1. In addition, a group of live born babies are not
admitted to the NICU for the reasons mentioned in Table 2.1.

Table 2.1 Groups of babies
who never make it to the
NICU: in utero deaths and DR
deaths

Stillbirths (dead on arrival to the hospital)

Stillbirths (died in utero because of withholding surgical
delivery)

Termination of Pregnancy (TOP) for congenital malformations

“Induction” of labor for risk of extreme prematurity

Small preterms who receive comfort care

Term babies who receive palliative care because of their
predicted outcomes

Failed resuscitations
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Outcomes for all of these categories of newborns can be influenced by national
health policies. For example, a high rate of termination for the “most severe”
hypoplastic left heart syndrome will lead to better surgical outcomes for babies with
this condition. A decision to do cesarean sections only for fetuses over 25 weeks of
GA will likely select bigger non-growth restricted neonates at each GA and will
affect outcomes. Another striking example is what happened in Holland in 2007.
The Dutch government started offering structural ultrasound at 20 weeks’ gestation
for all pregnant women at no extra cost. This has resulted in fewer births of babies
with severe anomalies, such as spina bifida (because of termination of pregnancy),
which in turn has led to fewer cases of neonatal euthanasia [24]. Another example
is the policy statements for treatment of extremely premature infants. In Canada,
palliative care is advised in babies born at less than 23 weeks of gestational age,
and cesarean section is not recommended below 24 weeks of gestational age [14].
In the United States, gestational age is not mentioned. In the Netherlands, non-
intervention is now advised below 24 weeks of gestational age, and between 24 and
25 weeks is defined as the “gray zone” where interventions are optional, depending
on parental preferences [15]. The latter policy will result in fewer survivors less
than 25 weeks of gestational age, fewer survivors with handicap, and also fewer
survivors overall. The policy may also result in less desire to intervene below
25 weeks gestational age, thus contributing to a self-fulfilling prophecy.

For these reasons, we should consider making all fetuses and neonates who are
alive at more than 450 g the denominator of all deaths, even if these fetuses are in
utero. This classification is more complex than categorizing neonatal deaths and
also involves another set of ethical values (and other disciplines).

The examples discussed in this paper underline that national and/or professional
healthcare policies can change medical practice and shape patient outcomes.
Conversely, outcomes could also influence national health policies and
local/personal values. If the prevalence of individuals with disability from prema-
turity or congenital malformation in our communities decreases, society might
adapt. It would be interesting to learn what that might do to health care infra-
structure and the availability of support and acceptance of children with disabilities
among the public. What effect might this situation have on policy makers and on
physicians’ perinatal and counseling and decision-making?

Knowledge about how babies die is important because decisions about WH/WD
in the delivery room and in the NICU are in part based on personal, local and/or
national values. Those values shape the patient mix, outcome in NICUs, and the
context of clinical and ethical decisions. Reflection on those values and on the
differences in values between units, as well as proper comparison of outcome data,
can take place only if we start including in our calculations data about how babies
die and who never makes it to the NICU. Only if we can recognize our biases and
make more transparent the true reasoning behind our decision-making processes
can we be empowered to respond appropriately and consistently to the needs of sick
children and their families.

Today, decisions on when to start WH or WD life supportive interventions in
critically ill children are among the most difficult decisions in pediatric practice.
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These decisions directly affect the health of our societies. It is difficult to remain
neutral when we make these decisions. We expect that full transparency of the
circumstances around these decisions will allow us to compare outcomes better,
reflect on similarities and differences in end-of-life care, and ultimately make the
necessary improvements in the interest of the child.
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