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To Suction or Not to Suction:
The Meconium Debate Continues
We are challenged to continue our efforts to build
strong evidence for delivery room management of the
non-vigorous meconium-stained baby.

I

n November 2015, the American Heart Association/American
Academy of Pediatrics neonatal resuscitation guidelines were
published. The 2015 guidelines removed the recommendation to
routinely suction the trachea of non-vigorous babies born through
meconium-stained amniotic fluid (MSAF). These guidelines were
implemented before or beginning in January 2017.

The Chief Editor of Pediatrics asked Thomas E. Wiswell, MD,
FAAP, to write a commentary to accompany the Chiruvolu article.
Dr. Wiswell is a neonatologist, past member of the NRP Steering
Committee, and an internationally known and respected
researcher on delivery room management of meconiumstained babies.

In November 2018, Pediatrics® published an article titled
“Delivery Room Management of Meconium-Stained Newborns
and Respiratory Support” by Chiruvolu et al. The authors aimed
to study the effects of the most recent 2015 guideline that no
longer suggests routine intubation for tracheal suction in the
non-vigorous meconium-stained newborn. The Chiruvolu study
compared 130 non-vigorous meconium-stained infants born the
year before the 2015 guidelines change (routinely intubated and
suctioned at birth) with 101 non-vigorous meconium-stained
infants born after the guidelines change (not routinely intubated
and suctioned at birth).

In his commentary, Dr. Wiswell reflected on the possibility that the
new recommendation was made prematurely. He pointed out that
the 2015 recommendation came from the same data as the three
previous versions of the guidelines for delivery room management
of the meconium-stained baby (used for NRP 4th, 5th, and 6th
editions), all of which recommended intubation and tracheal
suction at birth in non-vigorous newborns.

The non-vigorous meconium-stained babies who were not
intubated and suctioned at birth had significantly more NICU
respiratory admissions and an increased requirement for
supplemental oxygen, mechanical ventilation, and surfactant.
The difference in Meconium Aspiration Syndrome (MAS) between
groups was not statistically significant. However, if diagnosed with
MAS, the infants who had not been intubated and suctioned had
longer durations of supplemental oxygen, mechanical ventilation,
and hospital length of stay.

With no high-quality human evidence to guide recommendation
development, no proven benefit(s) of the practice, and the
recognized need for additional research, the ILCOR Neonatal
Task Force used a values statement to clarify the reasons for the
change in this recommendation. The values that support the
change include avoiding harm by minimizing delay in positivepressure ventilation and potential harm from the intubation/suction
procedure. However, Dr. Wiswell cited numerous studies that show
little or no evidence of harm by intubating and suctioning the nonvigorous meconium-stained newborn at birth.

Continued on page 5. 

The ILCOR Neonatal Task Force used a values statement to clarify the reasons
for the change in this recommendation.
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Suctioning: Who, When and Why?
The NRP Steering Committee receives many questions about the current recommendation for suctioning
the newborn at birth. Part 1 (from the NRP Instructor Update Fall/Winter 2018 issue) covered the obstetric
provider and newborn suctioning. Part 2 of this three-part series covers the neonatal team and newborn
suction in the delivery room.

Where Do Guidelines for Newborn
Resuscitation Come From?
Members of the NRP Steering Committee and the American
Heart Association (AHA) developed the 2015 U.S. Guidelines
for Neonatal Resuscitation. The most recent guidelines are
also reprinted in the appendix of the Textbook of Neonatal
Resuscitation, 7th edition. The NRP educational materials
translate these guidelines into practice.

The Neonatal Resuscitation Team and
Suctioning in the Delivery Room
When the Baby Is Vigorous
A term newborn who has good muscle tone and is breathing or
crying may remain with the mother and have initial steps of newborn
care performed on the mother’s chest or abdomen. Most vigorous
newborns do not require suctioning at birth. If necessary, remove
secretions by wiping the baby’s mouth and nose with a cloth. Use a
bulb syringe when secretions are obstructing the baby’s breathing,
and for those having difficulty clearing their secretions.
When the Baby Is Not Vigorous
When the baby is eligible for delayed cord clamping and is
unexpectedly not vigorous at birth, the obstetric provider may
provide brief tactile stimulation or gently suction the baby’s
mouth and nose. If the baby does not respond immediately,
move the baby to the radiant warmer for the initial steps of newborn
care. Use a bulb syringe or a suction catheter to gently clear
secretions from the mouth and nose for the following situations:
• The baby is not breathing
• The baby is gasping
• The baby has poor tone
• Secretions are obstructing the airway
• The baby is having difficulty clearing the secretions
• You anticipate starting positive-pressure ventilation (PPV)
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If the newborn has copious secretions, turn the baby’s head to the
side. This allows secretions to collect in the cheek for removal.
Suction the mouth before the nose (remember: “M” comes before
“N” in the alphabet). This helps prevent aspiration if the baby should
gasp when the nose is suctioned. Vigorous or deep suction can
damage tissue and stimulate a vagal response leading to apnea and
bradycardia. Therefore, care should be taken to suction gently and
reserve deep (posterior pharyngeal) suctioning for times when airway
obstruction cannot otherwise be cleared. If using a suction catheter,
set the suction control at approximately 80 to 100 mm Hg when the
tubing is occluded.
When Amniotic Fluid Is Meconium-stained
The NRP Steering Committee no longer suggests routine
endotracheal suction for non-vigorous, meconium-stained babies
until additional research demonstrates a benefit to this practice.
Manage the meconium-stained baby the same way as non-vigorous
babies with clear amniotic fluid.
When You Suspect Airway Obstruction
When you have performed all ventilation corrective steps
(MR. SOPA), and there is still no chest movement with PPV
despite a properly placed endotracheal tube, thick secretions
(blood, cellular debris, vernix, or meconium) may be obstructing
the airway. At this point it may be necessary to apply suction
directly to the endotracheal tube using a meconium aspirator
to clear the obstruction.

To view the most recent webinar about
management of newborns with meconium-stained
fluid, go to the Instructor Toolkit and click on the
archived January 2019 edition of “NRP Live” titled
“Meconium Management: Past, Present,
and Future Science.”
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NRP Online Exam – Test Your Knowledge
Which of the following is the best indication for volume expansion after resuscitative
efforts that included intubation, chest compressions, and IV epinephrine?
A. The baby’s heart rate is 120 beats per minute after
resuscitative efforts, but she is very pale.
B. The baby’s heart rate remains 50 beats per minute after
resuscitative efforts and pulses are weak.
C. The baby’s heart rate is 120 beats per minute after resuscitative efforts
and there is a history of extensive vaginal bleeding during labor.
D. The baby’s heart rate rapidly increased to 120 beats per minute
with epinephrine, but her pulses seem weak.

See page 6 for the correct answer and explanation. 

NRP Research Grants Awarded
Congratulations to the following individuals
who received 2018 NRP Grant Awards!
RESEARCH GRANTS:
Sara Berkelhamer, MD, FAAP
State University of New York at Buffalo
Intraosseous Epinephrine: An Alternate Route of
Drug Administration in Neonatal Resuscitation
Munmun Rawat, MD, FAAP
State University of New York at Buffalo
Femoral Occlusion During Neonatal
Cardiopulmonary Resuscitation

YOUNG INVESTIGATOR AWARD:
Britni Maple, MD, FAAP
The University of Texas Southwestern
Impact of the 7th Edition NRP Guideline Changes
on Outcomes of Meconium-Exposed Newborns
Congratulations to our grant awardees!
The Fall/Winter issue of the NRP Instructor Update
will include information about the 2020 NRP
Research Grant Program.
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The NRP Roadshow Is Coming Your Way
Come join us at one of our
upcoming NRP Roadshows!

CO

IL

OH

Cleveland, OH
Rainbow Babies and Children’s Hospital
June 11, 2019
Denver, CO
Children’s Hospital of Colorado
August 3, 2019
Chicago, IL
University of Illinois Hospital
November 7, 2019

Stay tuned for more
locations in 2020!

T

he NRP Steering Committee is hosting a special 1-day instructor workshop
in several locations throughout the country in 2019 and 2020. Participants
will have the opportunity to ask questions and interact with NRP experts.
Agenda items include:
• The Science Behind NRP
• NRP Algorithm Walkthrough
• NRP Live
• Challenging Teaching Situations—What Would You Do?
• What’s in Your Toolkit?
• Expert Scenario: Simulation, Debriefing, Debrief the Debriefer
Interactive demonstrations will cover:
• Simulation Organization, Digital Tools & NRP LMS
• Mind Your Meds!

For further information on the NRP Roadshows
and registration, visit our website at
https://tinyurl.com/NRPRoadshow

Share your experiences on social media!
|

#NRPRoadshow

• Airway Management

The American Academy of Pediatrics (AAP) is accredited by the Accreditation Council
for Continuing Medical Education (ACCME) to provide continuing medical education
for physicians. The AAP designates this live activity for a maximum of 6.25 AMA PRA
Category 1 Credit(s)™. Physicians should claim only the credit commensurate with the
extent of their participation in the activity. This activity is acceptable for a maximum of
6.25 AAP credits. These credits can be applied toward the AAP CME/CPD Award available
to Fellows and Candidate Members of the American Academy of Pediatrics.
The American Academy of Physician Assistants (AAPA) accepts certificates of
participation for educational activities certified for AMA PRA Category 1 Credit™
from organizations accredited by ACCME. Physician assistants may receive a
maximum of 6.25 hours of Category 1 credit for completing this program.
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This program is accredited for 6.25 NAPNAP CE contact hours of which 0 contain
pharmacology (Rx) content, (0 related to psychopharmacology) (0 related to controlled
substances), per the National Association of Pediatric Nurse Practitioners (NAPNAP)
Continuing Education Guidelines.
This activity will provide 6.25 contact hours for nurses. This continuing nursing
education activity was approved by the Ohio Nurses Association, an accredited approver
by the American Nurses Credentialing Center’s Commission on Accreditation.
(OBN-001-91). ONA approval valid through 02/27/2021. Assigned ONA #22135.
This program has been approved for 6.25 contact hours of Continuing Respiratory
Care Education (CRCE) credit by the American Association for Respiratory Care (AARC),
9425 N. MacArthur Blvd. Suite 100, Irving TX 75063. Course # 180738000.
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To Suction or Not to Suction…
Dr. Wiswell challenges us to continue our efforts to build strong
evidence for delivery room management of the non-vigorous
meconium-stained baby. He recommends:

• The Chiruvolu study has limitations, but the findings are
concerning and warrant prospective study.

• An appropriately sized randomized control trial to assess the
safety and efficacy of intubation/tracheal suction of non-vigorous
meconium-stained infants.
• A registry to assess the effect of the 2015 change on the outcome
of non-vigorous meconium-stained infants in the United States and
elsewhere around the world.

• A definitive randomized clinical trial is still needed; however, it is
not the scope of the NRP to conduct research or collect data.
• Ongoing surveillance to assess the impact of changes to the NRP
Flow Diagram is important. Several observational studies and
population-based registries are in progress at this time. When data
are available, the ILCOR Neonatal Task Force will include them in
an updated systematic review.

• A process to rapidly identify which meconium-stained babies would
benefit from intubation and suctioning.
The NRP Steering Committee responded to Dr. Wiswell’s commentary.
This is published as a Letter to the Editor in the March 2019 issue
of Pediatrics. The main points of the NRP Steering Committee
Letter include:
• The new recommendation to not routinely intubate and suction
was made without a definitive randomized controlled trial, which
is a different process than in the past. The new recommendation
was made because it was determined that there was insufficient
published human evidence to suggest that routine tracheal
intubation and suctioning was a beneficial practice.

Dr. Wiswell and members of the NRP Steering
Committee discussed the history, evolution,
and future of managing the meconium-stained
newborn in the delivery room in a January 2019
“NRP Live” webinar. Find the link to the
“NRP Live” archives on the launch page of the
Instructor Toolkit.

Review the guidelines mentioned in this article by visiting the following URLs:
Delivery Room Management of
Meconium-Stained Newborns
and Respiratory Support

Arpitha Chiruvolu, MD,a,b Kimberly K. Miklis, MSN, NNP-BC,a,b Elena Chen, BA,c Barbara Petrey, MSN,b Sujata Desai, PhDa

abstract

against routine endotracheal suctioning of meconium-stained nonvigorous newborns but
suggested resuscitation with positive pressure ventilation. Our purpose is to study the
effects of this change in management.

METHODS: In this multicenter cohort study, we compare 130 nonvigorous newborns born

during the retrospective 1-year period before the implementation of new NRP guidelines
(October 1, 2015, to September 30, 2016) to 101 infants born during the 1-year prospective
period after implementation (October 1, 2016, to September 30, 2017).
RESULTS: Endotracheal suctioning was performed predominantly in the retrospective group

compared with the prospective group (70% vs 2%), indicating the change in practice. A
significantly higher proportion of newborns were admitted to the NICU for respiratory
issues in the prospective group compared with the retrospective group (40% vs 22%) with
an odds ratio (OR) of 2.2 (95% confidence interval [CI]: 1.2–3.9). Similarly, a significantly
higher proportion of infants needed oxygen therapy (37% vs 19%) with an OR of 2.5 (95%
CI: 1.2–4.5), mechanical ventilation (19% vs 9%) with an OR of 2.6 (95% CI: 1.1–5.8),
and surfactant therapy (10% vs 2%) with an OR of 5.8 (95% CI: 1.5–21.8). There were no
differences in the incidence of other outcomes, including meconium aspiration syndrome.
CONCLUSIONS: The recent NRP guideline change was not associated with an increased

incidence of meconium aspiration syndrome but was associated with an increased
incidence of NICU admissions for respiratory issues. Also, the need for mechanical
ventilation, oxygen, and surfactant therapy increased.

of Neonatology, Department of Pediatrics, Baylor University Medical Center, Baylor Scott and White
Health, and Pediatrix Medical Group, Dallas, Texas; bDepartment of Women and Infants, Baylor Scott and White
Medical Center McKinney, McKinney, Texas; and cDepartment of Medical Education, College of Medicine, Texas
A&M University, Bryan, Texas

Dr Chiruvolu conceptualized and designed the study, designed the data collection instruments,
collected and analyzed the data, drafted the initial manuscript, and reviewed and revised the
manuscript; Ms Miklis and Ms Chen designed the data collection instruments, collected data,
and critically reviewed the manuscript for important intellectual content; Ms Petrey coordinated
data collection and critically reviewed the manuscript for important intellectual content; Dr Desai
conducted the statistical analyses, drafted tables, and critically reviewed the manuscript for
important intellectual content; and all authors approved the final manuscript as submitted and
agree to be accountable for all aspects of the work.
DOI: https://doi.org/10.1542/peds.2018-1485
Accepted for publication Sep 11, 2018

WHAT’S KNOWN ON THIS SUBJECT: The Neonatal
Resuscitation Program’s seventh edition recommended
against routine endotracheal suctioning of newborns
who are nonvigorous and meconium stained. There are
concerns regarding the safety and efficacy of this change
in practice because it is not based on large randomized
controlled trials.
WHAT THIS STUDY ADDS: Having no routine endotracheal
suctioning of newborns who are nonvigorous and
meconium stained was not associated with an increased
incidence of meconium aspiration syndrome, but it
was associated with an increased incidence of NICU
respiratory admissions. Also, the need for mechanical
ventilation, oxygen, and surfactant therapy increased.
To cite: Chiruvolu A, Miklis KK, Chen E, et al. Delivery
Room Management of Meconium-Stained Newborns and
Respiratory Support. Pediatrics. 2018;142(6):e20181485

Downloaded from www.aappublications.org/news by guest on March 19, 2019
PEDIATRICS Volume 142, number 6, December 2018:e20181485

2015 AHA Guidelines Update
For CPR and ECC
cercp.org/images/stories/recursos/
Guias%202015/Guidelines-RCPAHA-2015-Full.pdf
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Thomas E. Wiswell, MD

In this issue of Pediatrics, Chiruvolu
et al1 compare outcomes in infants
who are nonvigorous and meconium
stained from before and after a
recent recommendation was made
not to routinely intubate and suction
such infants. They found that not
performing this procedure resulted in
significantly more NICU respiratory
admissions as well as an increased
requirement for oxygen, mechanical
ventilation, and surfactant therapy.
Of infants diagnosed with meconium
aspiration syndrome (MAS), infants
who were not intubated had longer
durations of oxygen and mechanical
ventilation and longer lengths of stay.
Was the recommended management
change made too hastily?

BACKGROUND AND OBJECTIVES: Recently, the Neonatal Resuscitation Program (NRP) recommended

aDivision

Appropriate Management of the
Nonvigorous Meconium-Stained
Neonate: An Unanswered Question

ARTICLE

Delivery Room Management
of Meconium-Stained Newborns
and Respiratory Support
pediatrics.aappublications.org/
content/142/6/e20181485

The presence of meconiumstained amniotic fluid (MSAF) is
associated with adverse outcomes.2
Approximately 10% to 15% of all
newborns are born through MSAF,
with 3% to 9% of them developing
MAS and other respiratory disorders.
Approximately 20% of infants born
through MSAF are nonvigorous and
are considerably more likely to have
respiratory distress and adverse
outcomes. Of term infants admitted to
NICUs, 4% to 5% have MAS.3 In 1960,
routine intubation and suctioning of
neonates born through MSAF was first
suggested.4 Three reports published
in the mid-1970s revealed better
outcomes among infants born through
MSAF who had this intervention.5–7
Subsequently, the procedure was
widely practiced. In a review of
>175 000 infants born between 1973

and 1987, we found that the incidence
of MAS had significantly declined since
the publication of the aforementioned
reports.8

Starting in the late 1980s, the value
of intubation and suctioning among
infants born through MSAF who
were vigorous was questioned. To
address this, we performed a large
randomized controlled trial (RCT).9
Almost 2100 infants born through
MSAF who were vigorous were
randomly assigned to intervention or
to expectant therapy. We did not find
intratracheal suctioning to be of value,
and resuscitation recommendations
worldwide were changed. However, for
the next 15 years, guidelines continued
to advocate for the intervention among
infants born through MSAF who were
nonvigorous (the latter population
had not been studied).10 During that
period, 2 large RCTs were performed
to address other therapies for MSAF:
amnioinfusion and intrapartum
oropharyngeal and nasopharyngeal
suctioning.11,12 When neither of these
were found to be of benefit, they were
deleted from international guidelines.

In the most recent edition of the
Neonatal Resuscitation Program,
routine intubation and suctioning
of infants who were nonvigorous
was no longer recommended.13
The rationale was based on the
evaluation of resuscitation science by
the International Liaison Committee
on Resuscitation (ILCOR).14,15 The
conclusion of the latter was that there
was insufficient evidence to support
the intervention. Value was placed on

Department of Neonatology, Kaiser Permanente Moanalua
Medical Center, Honolulu, Hawaii

Opinions expressed in these commentaries are
those of the author and not necessarily those of the
American Academy of Pediatrics or its Committees.
DOI: https://doi.org/10.1542/peds.2018-3052
Accepted for publication Sep 25, 2018
Address correspondence to Thomas E. Wiswell,
MD, 2623 Lower Kula Rd, Kula, HI 96790. E-mail:
Thomas.E.Wiswell@kp.org
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online,
1098-4275).
Copyright © 2018 by the American Academy of
Pediatrics
FINANCIAL DISCLOSURE: The author has indicated
he has no financial relationships relevant to this
article to disclose.
FUNDING: No external funding.
POTENTIAL CONFLICT OF INTEREST: The author has
indicated he has no potential conflicts of interest
to disclose.
COMPANION PAPER: A companion to this article
can be found online at www.pediatrics.org/cgi/doi/
10.1542/peds.2018-1485.
To cite: Wiswell TE. Appropriate Management of
the Nonvigorous Meconium-Stained Neonate: An
Unanswered Question. Pediatrics. 2018;142(6):
e20183052

Downloaded from www.aappublications.org/news by guest on March 19, 2019
PEDIATRICS Volume 142, number 6, December 2018:e20183052

COMMENTARY

Response From the
Neonatal Resuscitation
Program (NRP) Steering
Committee
The seventh edition of the Neonatal
Resuscitation Program (NRP) in 2016
included the statement that there is
insufﬁcient published human evidence
to suggest routine tracheal intubation
for suctioning of meconium in infants
born through meconium-stained
amniotic ﬂuid (MSAF) who are
nonvigorous. This was the most recent
in a series of changes in managing these
infants over the last 2 decades.1 In
2000, Wiswell et al2 published an
elegant multicenter randomized
controlled trial (RCT) in which they
evaluated tracheal suctioning among
2094 infants born with MSAF who were
vigorous and demonstrated no
difference in outcome. This high-quality
evidence led to a change in NRP
recommendations against routine
tracheal suctioning for infants born
through MSAF who were vigorous.
Similarly, the recommendations against
amnioinfusion and deep suctioning of
the mouth and nose after delivery of
the head were based on robust, highquality multicenter RCTs involving
1998 and 2514 subjects, respectively.3,4
The American Heart Association (AHA)
NRP suggestion regarding nonroutine
tracheal intubation for suctioning of
meconium in infants born through
MSAF who are nonvigorous was
published in October 2015.5,6 The NRP
recommended implementation of these
guidelines on or before January 1,
2017. The process for adoption of the
recommendations was different from
past processes in that the AHA NRP did
not require a deﬁnitive RCT to change
the recommendation but instead
concluded that there had been
insufﬁcient historical evidence on
which to base the earlier
recommendation for routine suctioning.
The International Liaison Committee on
Resuscitation (ILCOR) had conducted
a vigorous systematic review of all
available studies on this question.

The AHA NRP was transparent in
describing the values and preferences
employed in changing the
recommendation. There is unmeasured
risk both in continuing to routinely
suction the trachea in newborns who
are nonvigorous and in not routinely
suctioning the trachea in newborns
who are nonvigorous. The values that
guided the revision of the
recommendation were to minimize the
risks of intubation and to decrease the
time to positive pressure ventilation for
the newborn who was compromised
given the lack of evidence to support
beneﬁt from routine tracheal
suctioning.7–11

potentially label them as nonvigorous
only if they do not respond to initial
stimulation. This may lead to a sicker
cohort of infants receiving resuscitation
and being included in the nonvigorous
denominator. It is thus important to
monitor the rates of meconium
aspiration syndrome (MAS) in the
entire birth cohort and in all neonates
with MSAF and not just among
a decreasing denominator of neonates
who are potentially sicker and
nonvigorous in whom rates of
respiratory disease may appear to
increase.

As recommended by Wiswell,12
ongoing surveillance after signiﬁcant
changes to the NRP algorithm is
important. We applaud Chiruvolu
et al13 for conducting such an analysis
and reporting their ﬁndings. We agree
that the ﬁndings reported by Chiruvolu
et al13 regarding an increased risk of
respiratory disease in 101 neonates
born after the NRP algorithm change
who were nonvigorous compared with
130 neonates born before the change
who were nonvigorous are concerning
and warrant prospective study. Several
other observational studies, including
large population-based registries,
regarding this recommendation are
ongoing. Both the ILCOR and the NRP
Steering Committee are awaiting the
publication of these studies and plan to
incorporate the ﬁndings into
a forthcoming systematic review.

The NRP Steering Committee develops
educational materials on the basis of
recommendations of the ILCOR. Not
only does the ILCOR evaluate and make
recommendations on the basis of the
quality of available evidence but it also
develops a values and preferences
statement to provide transparency to
the process. Although the NRP Steering
Committee agrees that additional
information is needed to have clarity on
best practice for neonates delivered
through MSAF who are nonvigorous,
the NRP Steering Committee would
impose a conﬂict of interest by
independently driving that science and
then developing recommendations. The
mission of the NRP is not to build the
evidence that guides the
recommendations but rather to develop
educational materials that implement
the AHA treatment guidelines that are
supported by the ILCOR consensus on
science.

The limitations of this observational
study are seen in other studies in which
this question is analyzed. One
underrecognized issue with this
particular topic is the deﬁnition of the
denominator used for calculations. On
the basis of previous guidelines,
apparent (or “visibly appearing”)
infants who were nonvigorous were not
stimulated but promptly transferred to
the radiant warmer for tracheal
suctioning. With the revised guidelines,
obstetric and neonatal providers would
likely stimulate these infants
immediately after birth and may

We thank Wiswell12 and Chiruvolu
et al13 for their thoughtful editorial and
timely articles, respectively. The NRP
Steering Committee will continue to
closely follow abstracts, publications,
and database reports and evaluate the
impact of changing NRP
recommendations. We encourage
obstetric and neonatal providers and
managers of clinical databases to
continue reporting changes in
morbidity and mortality among
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Answer to NRP Online Exam –Test Your Knowledge
The correct answer is: B.
The baby’s heart rate remains 50 beats per minute after resuscitative
efforts and pulses are weak.
This baby’s heart rate has not responded to the steps of resuscitation and weak pulses are a sign
of hypovolemic shock.
Emergency volume expansion is indicated if the baby is not responding to the steps of
resuscitation (persistent low heart rate unresponsive to effective ventilation, chest compressions,
and epinephrine) and has signs of shock or a history of acute blood loss.
If there has been an acute fetal-maternal hemorrhage, bleeding vasa previa, extensive vaginal
bleeding, a placental laceration, fetal trauma, an umbilical cord prolapse, a tight nuchal cord, or
blood loss from the umbilical cord, the baby may be in hypovolemic shock. Signs of hypovolemic
shock include pallor, delayed capillary refill, and/or weak pulses. In some cases, there will be
signs of shock with no obvious evidence of blood loss.
Volume expanders should not be given routinely during resuscitation in the absence of shock
or a history of acute blood loss. Giving a large volume load to a heart that is already injured may
actually worsen cardiac output and further compromise the newborn.
• In answer A, the baby’s heart rate has responded to steps of resuscitation. The etiology of pallor
can be evaluated during post-resuscitation care.
• In answer C, the baby’s heart rate has responded to steps of resuscitation. A history of
extensive vaginal bleeding may put the mother at risk for hypovolemia, but vaginal bleeding
does not necessarily indicate blood loss in the newborn.
• In answer D, the baby’s heart rate has responded to steps of resuscitation. The etiology of weak
pulses can be evaluated during post-resuscitation care.

The Neonatal Resuscitation Program (NRP)
Steering Committee offers the NRP Instructor
Update to all AAP/AHA NRP Instructors.
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Signs of hypovolemic

NRP Steering Committee Consultants
Louis P. Halamek, MD, FAAP
Jeffrey Perlman, MB, ChB, FAAP
Jerry Short, PhD
Myra H. Wyckoff, MD, FAAP

shock include pallor,
delayed capillary refill,
and/or weak pulses.

Comments and questions are welcome
and should be directed to:
Co-Editors, Tina Leone, MD, FAAP and
Marya L. Strand, MD, MS, FAAP
NRP Instructor Update
345 Park Blvd, Itasca, IL 60143
aap.org/nrp
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necessarily those of the American Academy of
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