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Abstract

Background Advances in perinatal and neonatal care have progressively lowered the threshold of viability and improved
survival among extremely preterm infants (EPIs). However, this increase in survival has not consistently been accom-
panied by comparable improvements in neurological outcomes, which in a relevant proportion of cases remain poor.
This discrepancy generates the ethical dilemma of deciding whether to proceed with active resuscitation at the margins
of viability. Historically, decisions have relied heavily on gestational age (GA), yet this single parameter has proven
insufficient.

Purpose This narrative review examines the conceptual and practical challenges in determining the limit of active
resuscitation and explores how healthcare professionals and international scientific and bioethical committees have
addressed this issue, as well as how families experience and cope with it.

Results Evidence demonstrates that multiple fetal and pregnancy-related factors significantly influence survival and
long-term neurodevelopmental outcomes, outperforming GA alone. Simultaneously, clinicians and families are con-
fronted with prognostic uncertainty, psychological burdens, and cognitive biases that complicate decision-making. In
this context, shared decision-making emerges not as a simple transfer of information, but as an interpretative process
centered on the newborn’s best interests.

Conclusion No universal gestational threshold can determine when resuscitation should or should not be initiated.
Rather, the “limit” is best understood as a case-specific decision point, shaped by prognosis, parental values, ethical
judgment, and clinical feasibility. Future efforts should focus not on eliminating the grey area, but on developing ethi-
cally grounded strategies for navigating it responsibly, compassionately, and with intellectual humility.

What is known:

o Gestational age alone is widely used to guide resuscitation decisions, but it is an imprecise and insufficient parameter.

o Multiple clinical and perinatal factors significantly influence prognosis.

What is new:

o The limit of resuscitation is context-dependent, shaped by prognosis, parental values, and ethical judgment.

o Shared decision-making is not just information sharing, but a collaborative process to determine the newborn’s best interests.
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Introduction

The definition of periviable birth originates from a joint
workshop involving the Society for Maternal-Fetal Medi-
cine, the National Institute of Child Health and Human
Development, the American Academy of Pediatrics, and the
American College of Obstetricians and Gynecologists, and it
refers to delivery occurring between 207”7 and 2577 weeks
of gestational age (WGA) [1].

Over the past two decades, advancements in perinatal
and neonatal care have progressively improved survival
of extremely preterm infants (EPIs), owing to develop-
ments in antenatal management, delivery room stabiliza-
tion, neonatal intensive care, and postnatal follow-up [2].
Although survival at the lowest GA remains exceptional
with no documented cases at 20 weeks and only sporadic
reports at 21 wGA, an increasing number of single-center
and multicenter studies from Japan, the United States of
America (USA), France, Germany, Taiwan, and Australia
have reported survival among infants born between 22
and 25 wGA [3-10]. Nevertheless, survival rates within
this gestational window still vary considerably across
studies and settings, ranging from approximately 8% to
86.2% [5, 7, 11-16]. Predictably, there is a striking dif-
ference between high-income countries and low-/middle-
income countries [17]. However, significant variation is
also observed within individual countries. In the USA,
for example, survival at 22 wGA ranges from 0 to 37%
across centers, a discrepancy that may reflect differences
in local policies, cultural norms, and, most importantly,
the provision of neonatal resuscitation and active care at
the lowest GA, which accounted for 78% of the variation
in survival between units [12, 13, 15].

Neonatal resuscitation has continued to advance and
become more effective, paralleling the improvements in
perinatal and intensive care practices. It is currently esti-
mated that approximately 10% of newborns receive some
degree of resuscitative support at birth, while only about
1% require advanced interventions such as chest com-
pressions or epinephrine. However, these rates increase
markedly among very low birthweight and extremely low
birthweight infants, with 6-10% receiving extensive deliv-
ery-room cardiopulmonary resuscitation, a several-fold
increase compared with the general neonatal population
[18]. Nevertheless, there is still no consensus on whether
advanced resuscitative measures and subsequent active
care should be offered to infants born at the threshold of
viability [19, 20]. This decision remains both clinically
and ethically challenging for both healthcare providers and
parents, largely because of the high risk of severe neurode-
velopmental impairment among Survivors.
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Thresholds of viability: survival, neurodevelopment,
and long-term outcomes

Although clinical practice remains heterogeneous interna-
tionally (Japan, for example, has protected fetuses of >22
wGA since 1991 [21]), there is an undeniable tendency
toward considering and implementing active resuscita-
tion, stabilization, and intensive care for babies born at
the limits of viability, with this threshold gradually low-
ering over time [22]. Guidelines have moved in the same
direction. In the United Kingdom (UK), for example, the
2009 national framework published by the British Asso-
ciation of Perinatal Medicine (BAPM) recommended not
initiating active treatment before 23 + 0 weeks and starting
it from 24 + 0 weeks onwards, unless severe infant com-
promise was anticipated. The document also stated that
“there is no evidence to support the use of epinephrine by
any route, or chest compressions, during resuscitation at
gestational age < 26 weeks” [23]. Ten years later, however,
the revised 2019 BAPM Framework for Practice stated
that active treatment from 22 4+ 0 weeks could be consid-
ered appropriate, provided that a careful risk assessment
was undertaken and parental views were fully considered
[22]. This recommendation was not merely theoretical. A
recent survey conducted by Di Stefano et al. [2] revealed
that UK neonatologists would, on average, consider 22
wGA as the lower threshold for initiating active treatment.
This finding suggests a clear shift in both attitudes and
clinical practice, since in 2008 and 2016 only a minority
of UK neonatologists reported willingness to resuscitate
before 23 wGA [24-26]. Although this threshold is not
applied worldwide [27], several hospitals in countries such
as Sweden, the USA, and Japan have reported offering
active care starting at 22 wGA [25, 28-30].

Despite growing international evidence demonstrat-
ing improved survival among the most immature preterm
infants [31], preterm birth remains a major contributor to
preventable mortality and to significant long-term morbid-
ity. Survivors often face chronic complications, including
bronchopulmonary dysplasia, intraventricular hemorrhage,
periventricular leukomalacia, retinopathy of prematurity,
and necrotizing enterocolitis, as well as a broad range of
mild to severe neurodevelopmental impairments [2].

Risk for neurodevelopmental impairment is inversely
related to the wGA. In a large French cohort of 5567 pre-
term infants assessed at 24 months using the Ages and
Stages Questionnaire (ASQ), 50.2% of those born at
24-26 weeks and 40.7% of those born at 27-31 weeks
scored less than two standard deviations [32]. These find-
ings are corroborated by Pascal et al. who, using confirma-
tory Bayley Scales testing, reported an overall prevalence
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of cognitive delay of 16.9%, with the risk of moderate to
severe delay among survivors born at 22, 23, 24, 25, and
26 weeks estimated at 60%, 51%, 34%, 27%, and 16%,
respectively [33]. While cognitive impairment represents
a major concern, other neurodevelopmental outcomes,
including motor and sensory disabilities, are equally rel-
evant in assessing long-term prognosis. In the same French
cohort, the risk of cerebral palsy declined from 6.9% at
24-26 weeks to 4.3% at 27-31 weeks and 1.0% at 32-34
wGA [32].

It is important to note, however, that a diagnosis of
extreme prematurity is not invariably associated with severe
neurodevelopmental impairment. In Western Australia,
Sharp et al. observed that over 50% of infants born at less
than 24 wGA did not have major disabilities such as cerebral
palsy or autism spectrum disorder, although the study did
not explore mild impairment or school-related difficulties

[4].

The grey zone of viability: ethical challenges
and decision-making dilemmas

The legal definition of viability has traditionally been
anchored to the capacity of the fetus to survive outside
the uterus with the aid of advanced medical technologies.
However, this definition does not account for the probability
of survival nor for the anticipated quality of life. In clini-
cal practice, the evaluation of whether a preterm infant is
expected to survive without severe neurological impairment
often diverges from this purely legal construct [34]. The ten-
sion between these two approaches has given rise to what
is commonly described as the “grey zone of viability” [35].

This consideration introduces significant ethical com-
plexities and highlights the challenge of weighing improved
survival against the potential burden of disability, an assess-
ment that guides whether active resuscitation is appropriate
or whether palliative care serves the child’s best interests
[36]. Further complicating matters is the inherently sub-
jective nature of how disability is perceived: an outcome
deemed acceptable by one family may be deemed unaccep-
table by another.

Justice requires that individuals in similar circumstances
be treated alike and that any differences in treatment be justi-
fied by a morally relevant distinction.

In the context of resuscitation guidelines for extremely
preterm neonates, this distinction has traditionally been
grounded in GA [34]; however, relying on GA as the pri-
mary determinant for offering resuscitation presents several
limitations. To begin with, except in pregnancies achieved
through in-vitro fertilization, GA remains an estimate, with
a margin of error of 3—-5 days when based on a first-trimester
ultrasound, increasing to 10-14 days when dating is derived

from a second-trimester scan [15]. Moreover, in clinical
practice, redating is only performed when the discrepancy
between ultrasound dating and last menstrual period exceeds
the threshold of seven days. As a result, a deliberate margin
of error is tolerated and not corrected, further reducing the
precision of GA estimations. In addition, fetal maturation
is not a standardized process but progresses along a contin-
uum, meaning that fetuses with the same estimated GA may
exhibit different levels of physiological development [37].

As a matter of fact, most of the bioethical committees do
not provide a clear-cut threshold on when active resuscita-
tion is appropriate: for example, the Italian Committee for
Bioethics states that no fixed GA threshold can be set to
mandate or prohibit resuscitation and that each case must
be individually assessed [38].

Determining whether active resuscitation
is in the newborn’s best interests

How, then, should decisions be equitably made when GA
alone is not adequate to determine whether active neonatal
resuscitation ought to be initiated?

If criteria are to be introduced to help predict outcomes
and guide the appropriateness of initiating active resuscita-
tion, multifactorial approaches must be adopted, integrating
indicators beyond GA. Indeed, a growing body of evidence
demonstrates that numerous fetal and pregnancy-related
factors, such as estimated fetal weight, sex, plurality, and
exposure to antenatal steroids, significantly influence sur-
vival [37] and future global outcomes. More than a decade
ago, Tyson et al. proposed a strong argument for “moving
beyond gestational age” as a standalone determinant [37].
Since then, further research has reinforced this concept. De
Proost et al. showed that combining GA with birth weight,
sex, plurality, and antenatal steroid exposure improved the
prediction of both survival and disability compared with
using GA alone and developed an online tool to support
such estimation [39]. In 2020, Rysavy et al. confirmed that
models incorporating multiple perinatal variables outper-
form any single factor, including GA, in predicting survival
and introduced a new online calculator accordingly [40].

Yet, despite growing evidence, there is still no clear guid-
ance on how these variables should be incorporated into
real-time decision-making to determine whether initiating
active resuscitation truly aligns with the newborn’s best
interests. Given the sensitivity of the topic, the inherent dif-
ficulties faced by both clinicians and families when manag-
ing decisions in the grey zone, and the absence of universally
accepted guidelines, some professional societies have devel-
oped recommendations and ethical frameworks to support
healthcare professionals in this challenging area.
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In the UK, the 2020 Framework for Practice developed
by the BAPM Working Group provides guidance to clinical
management before and at the time of birth for perinatal care
in cases of preterm delivery at <27 wGA [41]. To estimate
the risk of poor outcome if active management is under-
taken, they advise a stepwise approach to decision-making,
involving three key stages. The framework first recommends
assessing the baby’s risk using a modified risk assessment
that integrates GA with additional risk or protective fac-
tors such as the gender of the baby, multiple pregnancy,
congenital anomaly, poor fetal growth, prolonged pre-labor
rupture of membranes, clinical evidence of chorioamnio-
nitis, administration of antenatal steroid and magnesium
sulfate, and finally the clinical setting and the experience
of the staff assisting the newborn. This evaluation places
the fetus/newborn into one of three categories—extremely
high, high, or moderate risk—guiding decisions on palliative
versus active care. However, these categories are not fully
objective and should be interpreted alongside parental val-
ues. For this reason, the second point emphasizes the impor-
tance of involving families in planning for an extremely pre-
term birth, ensuring that information is conveyed clearly and
compassionately and that parental expectations are explored.
Finally, as a third point, it is recommended that a shared
management plan is agreed upon between the family and the
staff involved and within the health care providers.

At this stage, if a decision is made to initiate active care,
all resuscitative and intensive support measures agreed upon
during prenatal planning should be promptly implemented.
Active care entails providing appropriate respiratory, cardio-
vascular, and nutritional support, as well as continuous mon-
itoring and timely escalation of treatment when clinically
warranted. However, this commitment to active care does
not imply irrevocability. As the infant’s condition evolves,
it is essential to maintain open and regular communication
with the family, sharing updated information regarding
prognosis, response to treatment, and potential complica-
tions. This ongoing dialogue allows parents and clinicians
to jointly re-evaluate the goals of care and, where necessary,
reconsider the initial plan. In this context, the ethical prin-
ciple of proportionality becomes central, ensuring that the
level of intervention remains appropriate, compassionate,
and aligned with both medical feasibility and the infant’s
welfare.

If, on the contrary, a decision is made for palliative care
after the delivery of the infant, it should not be regarded
differently from an advance plan of care for a healthy new-
born. Rather, it represents a proactive and comprehensive
approach that addresses physical, emotional, social, and spir-
itual needs, with the aim of maximizing the infant’s comfort
while supporting the family. It includes symptom manage-
ment, relief of distress, and bereavement support, and should
be considered a legitimate and planned form of care, rather
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than the absence of treatment. When chosen, palliative care
should be delivered in a setting that preserves privacy, dig-
nity, and emotional support, ensuring warmth, pain control,
and clear communication about the dying process. Through-
out, the focus remains on providing compassionate, digni-
fied, and family-centered care.

Parental experience and involvement
in decision-making at the margins of viability

Recent literature strongly emphasizes the central role of fam-
ilies in decision-making, the importance of acknowledging
their values and beliefs, and the way in which up-to-date
information is communicated when managing infants who
fall within the grey zone. Traditionally, physicians viewed
their role primarily as providing parents with objective and
detailed information on treatment choices and expected out-
comes. However, a more contemporary view suggests that
physicians should not limit themselves to the provision of
information, but should actively support parents, potentially
involving the broader family unit, in discerning and articu-
lating their own values and ethical commitments as they
face an unexpected and potentially life-altering situation
[42]. This shift reflects an evolution toward what has been
termed “shared decision-making,” a conceptually attractive
but often difficult to apply model in practice. As a matter of
fact, when involving families in complex decision-making
processes, it is essential to recognize that their perceptions
may be influenced by a series of cognitive biases. While
clinicians predominantly base their judgments on prognostic
data and outcome estimates, parents often attach less weight
to unfavorable statistics and focus instead on hope and per-
ceived potential for survival. This tendency to overestimate
positive outcomes even in poor-prognosis situations reflects
the phenomenon known as optimism bias. Evidence also
shows that parental decisions are shaped by how informa-
tion is presented: resuscitation is more likely to be chosen
when survival rates rather than mortality rates are commu-
nicated (framing effect) [43] and it is twice as likely to be
selected when presented as the default option (default bias),
a stronger effect than framing alone [44]. Beyond cognitive
biases, several structural and relational challenges further
complicate shared decision-making. Although contemporary
families have greater access to medical information and are
increasingly encouraged to participate in care decisions, the
sheer volume, complexity, and variable reliability of avail-
able information, particularly online, may generate confu-
sion, uncertainty, and emotional distress. Parallel to this, cli-
nicians themselves face growing diagnostic and prognostic
uncertainty, stemming from increasing evidence, evolving
therapeutic options, and heterogeneity in clinical practice.
Consequently, medical decisions in this context require
a flexible partnership in which clinicians help families
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navigate information, articulate their preferences and val-
ues, and tailor the level of guidance according to what each
family needs [45].

The effort to build a partnership rather than simply pro-
viding families with numbers and probabilities is intended to
yield better outcomes. An increasing number of studies now
give voice to families who have experienced an extremely
preterm birth: one in particular [46] explored whether par-
ents developed any decision regret after going through such
a highly distressing experience. It emerged that prenatal
consultation was associated with significantly lower deci-
sion regret scores and that women indicating they were the
primary decision-maker had lower decision regret scores
compared with women reporting the doctor had a major
role in the decision. Additionally, a survey conducted this
year among Dutch respondents explored public views on
the need for official guidelines on the topic and the degree
of personalization in the management of extremely preterm
neonates. The study showed that parents not only agree on
the need for guidelines that go beyond GA, especially con-
sidering that center-to-center variability in GA thresholds to
perform active resuscitation creates disparities and a sense
of injustice, but also that personalization of care is perceived
only when adequate prenatal counseling has taken place and
a relationship with the healthcare team has been established.
This reinforces the idea that a “one-size-fits-all” approach
is not applicable in this context and that counseling cannot
rely solely on numbers, but must be rooted in relationship-
building [47].

Conclusions and perspectives

The issue is undeniably complex. The absence of clear-cut
guidelines that dictate when active resuscitation should or
should not be initiated is often perceived as unhelpful. Yet,
it is likely that such rigid guidance cannot be realistically
produced. Unlike other areas of medicine, the manage-
ment of periviable infants is influenced by an exceptionally
high degree of clinical variability, the inherent unpredict-
ability of postnatal trajectories, and the deeply subjective
interpretation of concepts such as “an acceptable quality
of life” or the “neurodevelopmental outcome.” For these
reasons, the search for universal, prescriptive rules may
not only be impractical but also ethically inappropriate.

Relying solely on GA is a simple and straightforward
method, yet it is probably too simplistic. It disregards rel-
evant biological and clinical modifiers, fails to account
for prognostic uncertainty, and does not adequately sup-
port an ethically sound evaluation of what truly lies in the
newborn’s best interests.

While scientific advances have progressively lowered
the threshold of viability and improved survival outcomes,

they have simultaneously introduced an ethical and deci-
sional dilemma by exposing the tension between can
we treat and should we treat. In this delicate grey zone,
decision-making should increasingly rely on multifacto-
rial prognostic assessment, integrating GA with additional
biological, clinical, and contextual variables, rather than
GA alone. Within this framework, shared decision-making
emerges not as a simple transfer of information, but as a
collaborative, interpretative process, in which clinicians
help families understand prognostic uncertainty, explore
what truly constitutes the child’s best interests, and make
decisions that are medically reasonable, ethically justifi-
able, and personally meaningful.

So, where is the limit of active resuscitation and when
should it be applied?

Current evidence suggests that there is not a clear thresh-
old that can serve as a universal limit. Rather, the limit is
best understood as a context-dependent decision point,
defined not only by physiological parameters but also by
prognosis, parental values, institutional capabilities, and the
dynamic interpretation of what constitutes the newborn’s
best interests. It is less a fixed line and more an evolving
boundary, negotiated through informed, ethically sensitive,
and case-specific deliberation.

Looking ahead, meaningful progress will not come from
establishing more stringent numerical cut-offs, but from
refining prognostic tools, enhancing perinatal counselling,
acknowledging uncertainty with intellectual honesty, and
strengthening relational competence in shared decision-mak-
ing. Ultimately, the goal is not to eliminate the grey zone,
but to navigate it responsibly, balancing scientific evidence,
ethical reflection, and compassionate care.
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