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Meconium Stained Newborns: Ethics for Evidence
in Resuscitation

T
he name meconium aspiration syndrome (MAS) for
the immediate respiratory distress associated with
meconium stained amniotic fluid (MSAF) in a

newborn highlights the beliefs of obstetricians and neonatol-
ogists about the etiology of MAS. For decades, airway
obstruction was assessed to be a major
component ofMAS and, consequently, suc-
tion maneuvers directed to remove meconium from the air-
ways were recommended to decrease the frequency and
severity of MAS. The background behind those policies and
recommendations were the results of a few observational
studies with designs that would currently be considered inap-
propriate to prove causality.1-3 In particular, there is a lack of
correlation between the presence of meconium in the trachea
and clinical symptoms of severe MAS.4

More recently, two large randomized trials demonstrated
that suctioning meconium from the airway, either before

or after birth, does not improve the prognosis of infants
born through MSAF. The study of prenatal oro- and naso-
pharyngeal suction by Vain et al included all infants with
MSAF, whereas the trial of endotracheal intubation and suc-
tion by Wiswell et al randomized only infants who were

vigorous at birth.5,6

Following recommendations of the
Neonatal Resuscitation Program, when infants with MSAF
are born depressed, most neonatologists continue suctioning
of the airway before initiating positive pressure ventilation
(PPV).7 However, the International Consensus on Cardio-
pulmonary Resuscitation 2010 recommendations acknowl-
edge a lack of evidence for this procedure.8

As with many routine practices that remain unproven,
the procedure appears to make sense. We know that there
is meconium in the amniotic fluid and, therefore, in the
airway. We introduce the endotracheal tube, while the in-
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MAS Meconium aspiration syndrome

MSAF Meconium stained amniotic fluid

PPV Positive pressure ventilation

RCT Randomized control trial
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fant is not breathing; why then not clear the airway from
meconium before starting PPV? Several questions arise: Is
clearing some meconium that could be located in the lar-
ynx and trachea enough to prevent or ameliorate MAS?
The performance of endotracheal intubation takes time
even in well trained hands. To be more efficient in elimi-
nating meconium, we were taught to use the endotracheal
tube as the suction device while withdrawing it from the
airway, and to repeat the maneuver 2 or 3 times before
initiating PPV.3 Delaying the onset of PPV and eventually
the administration of oxygen in potentially asphyxiated in-
fants could lead to unnecessary hypoxia, increase acidosis
and hypercapnia, and potentially intensify pulmonary hy-
pertension.

The study by Chettri et al published in this issue of The
Journal should therefore be welcomed by the perinatal com-
munity.9 The authors should be congratulated for being
brave enough to evaluate in a single center randomized con-
trol trial (RCT) a procedure that albeit unproven, is consid-
ered standard of care by most neonatal groups. The study is
small and has several other drawbacks. First, the process of
enrollment, randomization, and treatment assignment can
be questioned because the allocation of the intervention
was performed prior to subject qualification. However,
the process described by the authors makes selection bias
unlikely. Second, the circumstances in which the informed
consent process was carried out raise concerns as to its
validity.

Nevertheless, 122 depressed infants born with MSAF were
“randomly” exposed to either intubation and suction fol-
lowed by PPV or to no suction and immediate PPV. More-
over, another similar study performed in India was recently
presented at the 2014 Pediatric Academic Societies meeting:
175 non-breathing infants born through MSAF were simi-
larly randomized.10 Most importantly, in both studies there
were no differences reported in any clinical outcome between
groups.

These results spark several interesting and controversial
questions and issues: Are these 2 studies sufficient to confirm
that the procedure should not be performed? In our opinion,
not yet. The history of neonatology is full of examples of
small studies demonstrating an effect or an association that
cannot be sustained after 1 or more large RCTs are per-
formed.11-13 Both studies have to be considered as pilots
acknowledging that the risk of a type II error is high.

However, as some authors point out, the best possible
information can be preferable to no information for ques-
tions where low statistical power should be much less of
an issue for both institutional review boards and editors
than the potential for under-reporting of systematic
bias.14,15 The lack of evidence acknowledged by experts,
together with the results of these recent trials, highlight
the need for more definitive studies.8-10 To carry out a large
multicenter RCT exploring the effect of endotracheal intu-
bation and suction in non-breathing meconium stained in-
fants would face several major difficulties. In our view,

the most important would be those related to the method-
ological aspects and the validity of the informed consent
process.
Recently, these specific topics were the focus of a published

debate among several experts discussing the issue of waiving
consent and other alternatives such as antenatal consent.16 As
described in a previous editorial in The Journal, consent
should be free, voluntary, sufficiently informed, and should
include the description of alternatives to participating in
research. Time should be provided for reflection, and con-
senting parents must be competent to give consent.17 Can
parents under the stress of labor complicated by MSAF be
competent to give consent? Can an ethically valid informed
consent be obtained during labor in pregnancies complicated
by MSAF? In our opinion, the answer to both questions is
no.
In fact, the trials demonstrating the lack of effect of both

intubation and suctioning for vigorous infants with MSAF
and of the prenatal oral and naso-pharyngeal suctioning
were performed under a waiver of informed consent.5,6 These
studies were relevant in that they resulted in the elimination
of the recommendation to perform both procedures with no
reports of a subsequent increase in MAS or other complica-
tions.18 Proponents of a waiver of consent strategy for a trial
such as this argue that the requirement of an antenatal con-
sent would be misguided based on methodological, practical,
and ethical grounds.16 When consent is deemed mandatory,
even for research in emergency situations, the risks are that
both inclusion and representativeness of the population
might be compromised.19,20

The strategy of prenatal consent for every woman
admitted to the hospital for delivery as candidates for a
neonatal trial is also questionable, can unnecessarily expose
parents to stress, and was associated with the least level of
comfort in a survey.21,22 As done previously in neonatal
resuscitation research, other modalities of randomization
such as a cluster controlled trial could be considered to
avoid conflicts with assignment and potentially allow other
informed consent modalities such as a continuous process
or an “opt-out” strategy.23-25 Finally, some consideration
should be given to designing a study of this sort as a
non-inferiority trial.
Returning to the clinical aspects, in some infants born

through MSAF, chest radiographs show severe involvement
and potential obstruction of the airway (some areas of atelec-
tasis and other areas with emphysema). However, many of
those infants are almost asymptomatic. Other newborns
show minimal radiographic involvement but they develop
severe respiratory distress.26 It is likely that the degree of
asphyxia and pulmonary hypertension are more related to
the severity of the disease than the degree of obstruction of
the airway.4,27 Although obstruction of the lower airways
may contribute to MAS, all efforts to clear the airway have
been so far unsuccessful for improving the prognosis. Several
research studies have suggested that inflammation and sur-
factant inhibition caused by meconium may also be involved
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