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NOTICE

Medicine is an ever-changing science. As new research and clinical experience broaden our
knowledge, changes in treatment and drug therapy are required. The authors and the publisher
of this work have checked with sources believed to be reliable in their efforts to provide inform-
ation that is complete and generally in accord with the standards accepted at the time of public-
ation. However, in view of the possibility of human error or changes in medical sciences, neither
the authors nor the publisher nor any other party who has been involved in the preparation
or publication of this work warrants that the information contained herein is in every respect
accurate or complete, and they disclaim all responsibility for any errors or omissions or for the
results obtained from use of the information contained in this work. Readers are encouraged
to confirm the information contained herein with other sources. For example and in particular,
readers are advised to check the product information sheet included in the package of each drug
they plan to administer to be certain that the information contained in this work is accurate
and that changes have not been made in the recommended dose or in the contraindications for
administration. This recommendation is of particular importance in connection with new or
infrequently used drugs.

NOTICE FROM ACEP

The American College of Emergency Physicians (ACEP) makes every effort to ensure that con-
tributors and editors of its publication are knowledgeable subject matter experts and that they
used their best efforts to ensure accuracy of the content. However, it is the responsibility of each
reader to personally evaluate the content and judge its suitability for use in his or her medical
practice in the care of a particular patient. Readers are advised that the statements and opinions
expressed in this publication are provided as recommendations of the contributors and editors
at the time of publication and should not be construed as official College policy. ACEP acknow-
ledges that, as new medical knowledge emerges, best practice recommendations can change
faster than published content can be updated. ACEP recognizes the complexity of emergency
medicine and makes no representation that this publication serves as an authoritative resource
for the prevention, diagnosis, treatment, or intervention for any medical condition, nor should
it be used as the basis for the definition of or the standard of care that should be practiced by
all health care providers at any particular time or place. To the fullest extent permitted by law,
and without limitation, ACEP expressly disclaims all liability for errors or omissions contained
within this publication, and for damages of any kind or nature, arising out of use, reference to,
reliance on, or performance of such information.
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There once was a time when there were no emergency physicians and
no pediatric emergency physicians. Gradually, this changed. First, there
were practitioners, educators, and researchers who focused on the needs
of children for emergency medical and trauma care. Journal articles,
textbooks, and evidence-based medicine helped push the field forward.
Eventually the American Board of Emergency Medicine and the
American Board of Pediatrics jointly formed the subspecialty. Children
greatly benefited from this progress. But the journey is not over. All of us
want children to receive excellent, timely, high-quality emergency care.

One of the many efforts to improve pediatric emergency care was the
McGraw-Hill Pediatric Emergency Medicine: A Comprehensive Study
Guide textbook, published in 1996, now in its fifth edition. The initial
impetus for the development of this work was the 1993 report of the
Institute of Medicine on Emergency Medical Services for Children citing
insufficient attention to the recognition and management of emergen-
cies in children. It was approximately one year after the first subspe-
cialty exam in Pediatric Emergency Medicine (PEM). Dr. Gary Strange
invited several of us to help him edit this new textbook. He wanted a very
readable and rapidly accessible clinical reference for clinicians. The first
edition of this book, published in 1996, was developed as a resource for
practitioners as well as a review book. The second edition, published in
2002, further refined the excellent trauma section and increased the depth
of discussion regarding pediatric heart disease. Chapters were also added
for procedural sedation and pain control, which were becoming more
important topics in the practice of PEM. It remained as a clinical refer-
ence intended for topic review.

The subspecialty continued to mature and significant research was
completed. Newer pharmaceuticals and new technologies also enhanced
the practice of PEM. A decision was made that this would be a formal
textbook Pediatric Emergency Medicine, with a significant update to
many chapters. Chapters on cardinal presentations were added to help
the clinicians with common symptoms. Fever and sepsis was divided into
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two chapters, one for neonates and the other for children. Transplants
were more common in children and so a chapter regarding transplant
emergencies was added. It also became apparent that clinicians needed
to understand bioterrorism and chemical terrorism as well as mass casu-
alty management. Many photographs, figures, diagrams, and algorithms
were added, and the third edition of the book was published in color.

Evidence-based medicine became a cornerstone of practice and of
textbooks. Research had progressed in many areas including trauma,
respiratory illnesses, infectious diseases, and neurologic diseases in
children. The fourth edition, published in 2015, updated the evidence
and supporting references to include many of the recent guidelines, and
most chapters were extensively revised. Other changes included adding
chapters on ultrasound, since it was playing a much greater role in the
care of children. Dr. Tenenbein added a section on abdominal surgical
emergencies and extensively revised the toxicology section. He also
added a freestanding chapter on foreign bodies, whether inhaled, inges-
ted, or inserted. The book was now available online.

I feel honored and privileged to have been a part of the first four addi-
tions and to have served as senior editor for the fourth edition. My hope
was that we would enhance the knowledge and expertise of clinicians so
that children would receive excellent emergency care. I was also priv-
ileged to help in the planning and as a consultant for this fifth edition.
Dr. Tenenbein took the baton from me for this edition. He is a skilled
clinician and researcher and an excellent editor. I know that this
edition will achieve the goal of having very readable and easily accessible
evidence-based information to provide high-quality care to our young
patients.

Even though the subspecialty is quite young, the pioneering clinicians
and educators are reaching retirement and they look to the current and
future pediatric emergency medicine specialists to continue the quest of
quality emergency medical care for children.

Robert W. Schafermeyer, MD, FACEP, FAAP, FIFEM
Editor Emeritus
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Cardinal Presentations

KM} Approach to the Child
in the Emergency
Department

Valerie McDougall Kestner

HIGH-YIELD FACTS

o The emergency physician must have a reasonable knowledge of the
developmental stages to identify abnormal or delayed development.

« Observation of the young child during history taking provides much
insight regarding the severity of the child’s condition.

o Often, the best examination occurs while the parent is holding the
child in her lap or arms.

« Good history taking can minimize the need for blood work.

o Minimizing radiation exposure, the “as low as reasonably achievable”
(ALARA) principle is particularly important in children.

The approach to children in the emergency department (ED) is com-
pletely different than for the adult. The physician gets one attempt to
engage the patient, greet the parent, perform the examination, and for-
mulate a treatment plan. This chapter focuses on deconstructing the visit
and empowering the emergency physician to be comfortable with and
competently treat the child.

Knowledge of age-specific biologic variables is required to identify
abnormalities. Tables 1-1 to 1-3' provide quick reference for normal
pediatric respiratory rate, heart rate, and blood pressure.

The ED must be prepared for the pediatric patient.* The American
Academy of Pediatrics and the American College of Emergency Phys-
icians have established a list of recommended pediatric resuscitation
equipment and emergency medications.’ Dosing medication for children
is challenging, especially in a dire situation. Several tools are available
to help providers with weight-based dosing. These include the length-
based Broselow tape and chart with corresponding colors for dosing, the
Best Guess and APLS methods, which involve calculations based on age,
computer support programs such as the PEMSOFT calculator software
package with dosing calculators and algorithms, and Pediatric Advanced

m Normal Respiratory Rates for Children

m Normal Heart Rates for Children

Age (y) Heart Rate (beats/min)
<1 100-160

1-10 70-120

>10 60-100

Data from A.D.A.M., Inc. Medical Encyclopedia of MedlinePlus 2007. http://www.nlm.nih.gov/medlineplus/
ency/article/003399.htm.

Life Support (PALS) or regional children’s hospital code cards. Having a
pharmacist present at pediatric codes is invaluable.

PREPARING FOR THE EXAMINATION

Consider a visit by first-time parents with their sick infant. They have
had little sleep; their baby has been crying for 2 hours and has fed poorly
today. They are referred to the ED by their pediatrician. They repeated
their story to the triage nurse. Once back in the waiting room, they wait
for the nurse, then the physician, and then repeat their story another
time. The repetition and waiting game can turn into fear and anger. Con-
sideration of in-room triage is a nice option in pediatrics, thus getting
the child into an available room and out of the waiting room sooner.
After ensuring that the child does not have an impending emergency
that requires immediate intervention, conduct a quick chart review. It
is crucial to know if there is a chronic illness or a rare or genetic syn-
drome. Use and review of a critical information note from a patient’s
subspecialist can aid the emergency provider in proper management for
that patients specific condition. A basic text review or Internet search can
prepare the physician for what may be normal for the child or what spe-
cial problems the child may have. Remember, to the parents, syndrome X
is their life and they may know more on the topic than the physician.
Listen to the parents, as the child likely has had a similar presentation in
the past, and obtain their history of prior management for this problem.
Is the required equipment available in the room? There is nothing worse
than a child having a sore throat, and no light source or throat swab in
the room. Children have high anxiety, and when the physician leaves the
room, the child thinks the anxiety-provoking things are going to be done.
When that turns out not to be true, the child may be more uncooperative.
Talk with the parents and determine their main concern. Outline
the expectations of the family early in the visit. Discuss what issues you
are going to address in the ED and what you will leave for the primary
care physician. One must also expect to patiently relay information to

Age (y) Respiratory Rate (breaths/min)

<1 24-38 m Normal Blood Pressure for Children

1-3 22-30 Age Systolic BP (mm Hg)
4-6 20-24 0-28d (full term) >60

7-9 18-24 1-12mo >70

10-14 16-22 1-10y >70+2xageiny
15-18 14-20 >10y >90

Reproduced with permission from Bardella 1J. Pediatric advanced life support: a review of the AHA
recommendations. American Heart Association, Am fam Physician. 1999 Oct 15;60(6):1743—1750.

Reprinted with permission 2015 American Heart Association Guidelines for CPR and ECC. © 2015 American
Heart Associaton, Inc.



2 SECTION 1: Cardinal Presentations

IR REC S Developmental Milestones

Age Gross Motor Visual-Motor/Problem Solving Language Social/Adaptive
1mo Raises head from prone position Birth: Visually fixes Alerts to sound Regards face
1 mo: Has tight grasp, follows to midline
2mo Holds head in midline, lifts chest No longer clenches fists tightly, follows Smiles socially (after being stroked or Recognizes parent
off table object past midline talked to)
3mo Supports on forearms in prone Holds hands open at rest, follows in Coos (produces long vowel sounds in Reaches for familiar people or
position, holds head up steadily circular fashion, responds to visual threat musical fashion) objects, anticipates feeding
4mo Rolls over, supports on wrists, and Reaches with arms in unison, brings Laughs, orients to voice Enjoys looking around
shifts weight hands to midline
6 mo Sits unsupported, puts feed in mouth ~ Unilateral reach, uses raking grasp, Babbles, ah-goo, razz, lateral Recognizes that someone is a
in supine position transfers objects orientation to bell stranger
9mo Pivots when sitting, crawls well, Uses immature pincer grasp, probes with Says“mama, dad” indiscriminately, Starts exploring environment, plays
pulls to stand, cruises forefinger, holds bottle, throws objects gestures, waves bye-bye, gesture games (e.g., pat-a-cake)
understands “no”
12mo Walks alone Uses mature pincer grasp, can make a Uses two words other than mama/dad Imitates actions, comes when called,
crayon mark, releases voluntarily or proper nouns, jargoning (runs several  cooperates with dressing
unintelligible words together with tone
or inflection), one-step command
with gesture
15mo Creeps up stairs, walks backward Scribbles in imitation, builds tower of two ~ Uses four to six words, follows one-step  15—18 mo: Uses spoon and cup
independently blocks in imitation command without gesture
18 mo Runs, throws objects from standing Scribbles spontaneously, builds tower of Mature jargoning (includes intelligible Copies parents in tasks (sweeping,
without falling three blocks, turns two to three pages at words), 7-10 word vocabulary, knows dusting), plays in company of
atime five body parts other children
24 mo Walks up and down steps Imitates stroke with pencil, builds tower Uses pronouns (I, you, me) Parallel play
without help of seven blocks, turns pages one ata time,  inappropriately, follows two-step
removes shoes, pants, etc. commands, has a 50-word vocabulary,
uses two-word sentences
3y (an alternate feet when going up Copies a circle, undresses completely, Uses a minimum of 250 words, Group play, shares toys, takes turns,
steps, pedals tricycle dresses partially, dries hands if three-word sentences, uses plurals, plays well with others, knows full
reminded, unbuttons knows all pronouns, repeats two digits name, age, gender
4y Hops, skips, alternates feet going Copies a square, buttons clothing, Knows colors, says song or poem from Tells “tall tales,” plays cooperatively
down steps dresses self completely, catches ball memory, asks questions with a group of children
5y Skips alternating feet, jumps over Copies triangle, ties shoes, spreads Prints first name, asks what a Plays competitive games, abides by

low obstacles

with knife

word means

rules, likes to help in household tasks

Reproduced with permission from Engorn B, Flerlage J. The Harriet Lane Handbook. 20th ed. Philadelphia, PA: Saunders/Elsevier; 2015.

multiple concerned parties. For example, the physician talks to the father
and is then handed the cell phone to repeat the same information to the
mother.

The emergency physician should consider what the young patient’s
role should be during the history taking and physical examination.
Knowledge of developmental stages is paramount for this decision.
Several charts and tables are available delineating month-by-month
development of children.>® Table 1-4” is included for reference of devel-
opmental milestones.

THE HISTORY AND PHYSICAL EXAMINATION

There are several qualities that can enhance the assessment of children
in the ED. Flexibility is important. Interview the parent while the child
plays. Concomitant observation provides insight regarding the severity
of the child’s condition. Often, the best examination occurs while the
parent is holding the child.

If the child has a respiratory or cardiac complaint, examine the lungs
and heart before the history taking. If the child is screaming, it is difficult
to hear heart murmurs or crackles. If the child is very resistant to the

examination, showing him the process on a parent, sibling, or stuffed
animal can decrease anxiety. Let the child know what to expect during
the examination: scratch his hand with the ear curette or let him hold the
stethoscope so that he is less surprised during the examination.

It is best to examine the painful or injured part last. Crying may occur
during the entire examination. In these cases, the examiner has to rely
on differential crying, or comparing crying when touching different loc-
ations. Also, if the child cries for the abdominal exam, instructing the
parent on palpating the four quadrants can guide your decision-making.
This is extremely important in toddlers.

Dedicated child life personnel can be invaluable, particularly during
procedures. They bring their arsenal of iPads, DVDs, spinning toys, and
a calming third-party presence to the room. Their distraction techniques
can minimize the need for sedation in many patients.

Communication is very important in pediatrics, and there is a delicate
balance of enough information with too much information. The setting
of laceration repair illustrates this dilemma. Show the child the saline, let
the child feel it, and show the child how the irrigation works. Telling the
child “OK, now a big bee sting” is counterproductive. The child knows
that they hurt. A better choice is to tell the child: “Some kids think the



medicine feels hot and some think it feels cold, what do you think it
feels like?” With many older children, it works to simply let them know
that the pain with numbing will take X amount of seconds, and then
there will be no pain at all. Talk to the child during the procedure—about
school, siblings, pets, anything but the pain.

The emergency physician has to gauge the parents attitude. Will the
parent be a help or a hindrance? The parent can be the best ally, explain-
ing the process and steps to the child. However, the parent can also be an
obstacle. An example is in the setting of laceration repair—if the parent
is in tears and visibly upset, the child will be more distressed. This parent
can be coached, however, outside of the room, as to the counterproduct-
ive nature of their behavior—often being able to return to the room or
send another family member in for the procedure. Also, limit the num-
ber of family members allowed to stay in the room for a procedure.

Sometimes, important historical information can only be teased out
by two or three different questions designed to obtain the same inform-
ation. For example, not simply “Does your child have asthma?” but also
“Has your child ever used albuterol?” and “Do you give breathing treat-
ments at home?” The same is true with immunization status: not “Are
immunizations up to date?” but also “Did your child get the 6-month
shots yet?”

The emergency physician should attempt to obtain the child’s personal
input as soon as the patient is developmentally able. Many preschoolers
are capable of providing at least some historical data, and involving the
child is a respectful approach. If the parent is dominating the conversa-
tion, a gentle “And what do you think about all of this?” to the patient is
often helpful. A parent, especially of teenagers, doing all of the talking is
a red flag. Excuse the parent from the room to conduct a sensitive and
thorough interview. Having the parent leave the room can be challen-
ging, but focusing on the patient’s right to autonomy and its impact on
the care of the child is often helpful.

A unique situation in pediatrics is the presence of siblings. Approaches
to facilitate examination include turning down the TV, asking one adult
to step out with the other children, or giving the siblings something to do.

ASSESSMENT AND PLAN

Good history taking can minimize the need for blood work, as the child’s
age, immunization status, and past medical history all impact the need
for this investigation. This is especially important in younger children,
because obtaining the specimen can be challenging and the procedure
provokes anxiety.

Imaging studies require special consideration because of the detri-
mental effect of radiation upon young children with developing brains
and reproductive organs. Minimizing radiation exposure, the “as low as
reasonably achievable” (ALARA) principle is particularly important in
children.® One should strongly consider whether that closed head injury
really merits a CT scan. Could that abdominal pain be addressed by a
radiation-free modality such as ultrasound?

Consider the parents’ role in the child’s treatment. Is the treatment
plan reasonable for a parent to follow or is there an easier way to achieve
the same goal? The physician must listen to what the parent is saying.
Is it possible to prescribe a medication once a day instead of twice a
day? Is it possible to teach the parent how to use an inhaler instead of

CHAPTER 1: Approach to the Child in the Emergency Department 3

a cumbersome nebulizer? Can the physician prescribe an epinephrine
auto-injector for both mom and dad’s individual houses?

Enlisting the support of the parent in the child’s care is important
for education, clear discharge instructions, and answering questions.
Adult learners use several modalities to learn, so visual teaching, writ-
ten instructions, and verbal review of the plan all increase the chance
of compliance. The discharge instructions must be clear and written out
for the parent. Leave follow-up phone numbers, names of subspecialists,
if appropriate, and a time frame for follow-up. Give the parent symp-
toms to look for as reasons to return to the ED. Allow the parents a final
chance to ask questions.

Finally, address any remaining concerns, and reward the child. It can
be a material reward such as a sticker or stuffed animal, a high-five for
being such a good patient, or simply a statement complimenting the
child’s maturity level or behavior. The ED is a scary place for a child, and
a reward lets her know that the physicians are here to help.

SUMMARY

Children as ED patients present a wonderful, yet challenging opportun-
ity. Break down the visit into components: consider the challenges the
physician will face during preparation, history, physical examination,
assessment, and management plan. Preparation for the examination of
the child, enlisting the role of the parent, decreasing anxiety of all parties,
and educating with clear instructions will help all to make the encounter
a successful one.
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[ETY The Febrile or
Septic-Appearing
Neonate

Daniel M. Fein
Jeffrey R. Avner

HIGH-YIELD FACTS

o Therisk of serious bacterial illness (SBI) is greatest during the neonatal
period, defined as birth to 28 days oflife. Some authorities recommend
that a child born prematurely should have the degree of immaturity
subtracted from the child’s chronological age for this consideration.

o It is generally accepted that a fever is a temperature of 238°C or
100.4°F taken with a rectal thermometer.

o A neonate who had a documented fever by any method but is afeb-
rile in the emergency department (ED) should be treated as a febrile
neonate whether or not antipyretics have been given, as other meth-
ods of thermometry tend to underestimate the actual temperature.

« The most frequent bacterial pathogens in the neonatal period are group B
Streptococcus (GBS), Escherichia coli, and Listeria monocytogenes.

« Hypothermia is a rectal temperature less than 36°C or 96.8°F, and in
the neonatal period may actually be a more common presentation
than elevated temperature. All neonates with hypothermia should be
treated as septic.

o Causes other than SBI, especially herpes simplex virus (HSV) infec-
tion, should be considered and, if suspected, treated expectantly.

« Noninfectious problems, such as congenital heart disease (CHD),
inborn errors of metabolism, and trauma, may present in a similar
way and must always be included in the differential diagnosis of the
septic-appearing infant.

« If the child is exhibiting signs of shock, such as tachycardia, mottling,
apnea, or prolonged capillary refill time, aggressive fluid resuscitation
must be immediate.

« Antibiotics should be started after cultures have been obtained.

o If the child is unstable, the lumbar puncture may need to be post-
poned but should not delay empiric antibiotic therapy.

Fever is one of the most common presenting complaints of children eval-
uated in the emergency department (ED). Of particular concern to both
parents and practitioners is the febrile neonate (0-28 days), since fever
is often the only clinical sign of SBI in this age group. Neonates are at a
particularly high risk of SBI due to a relatively immature immune sys-
tem, including decreased T-helper cell activity, opsonization, antibody
titers, macrophage, neutrophil, monocyte, and complement activity
compared to older infants.'” Some authorities recommend that a child
born prematurely should have the degree of immaturity subtracted from
the child’s chronological age for this consideration. The resultant inabil-
ity to adequately contain bacterial infections results in higher morbidity
for neonates with SBI. In addition, due to developmental immaturity,
clinical indicators of wellness are not universally present in the neonate.
For example, acquisition of the social smile, one of the most commonly
used signs to judge the clinical appearance of infants, generally does not
develop until 4 to 8 weeks of age.

Fever is generally defined as a rectal temperature >38.0°C (100.4°F).
Temperatures obtained by the axillary, otic, temporal artery, or noncon-
tact mid-forehead infrared routes tend to underestimate the rectal tem-
perature and are often unreliable.* Neonates with a documented rectal
fever obtained by a reliable caretaker at home or in the office setting,
who are afebrile on presentation to the ED, have the same risk of SBI

m Non-Infectious Etiologies of the Septic-Appearing Neonate
Congenital adrenal hyperplasia (Chapter 78)
Congenital heart disease (Chapter 40)

Dysrhythmias (Chapter 43)

Electrolyte disturbances (Chapter 81)

Food protein—induced enterocolitis syndrome (FPIES)
Hypoglycemia

Inborn errors of metabolism (Chapter 80)
Nonaccidental trauma (Chapter 145)

Toxic exposure

Volvulus (Chapter 46)

as those with documented fever who present initially to the ED. There-
fore, they should be managed as febrile whether or not antipyretics have
been given. Mild temperature elevation can occur secondary to environ-
mental factors such as bundling; however, in this scenario, the neonate
should be unbundled and have repeated temperature measurements to
determine if there is fever. Subjective (tactile) fever determination by the
parent is unreliable and does not place the neonate at higher risk for SBI.
Hypothermia (<36.0°C [96.8°F]) can also be a presenting symptom of
SBI, and the evaluation should be the same as for a febrile neonate.

SBI is typically defined as the presence of a pathogenic bacterial
organism in the cerebrospinal fluid (CSF), blood, urine, or stool. Many
investigators consider the presence of a lobar infiltrate on chest radio-
graph to be indicative of bacterial pneumonia and therefore considered
an SBIL The rate of SBI in the febrile neonate is >20%.’ Focal bacterial
infections such as cellulitis, septic arthritis, omphalitis, and otitis media
are typically managed as an SBI if the neonate is febrile.

The epidemiology of SBI has changed over the past several decades
due to routine childhood immunization against two of the most pre-
viously common pathogens implicated in bacterial meningitis and
bacteremia—Haemophilus influenzae type B (HiB) and Streptococcus
pneumoniae. The incidence of HiB meningitis has decreased drastically
since introduction of the vaccine; although S. pneumoniae remains one
of the most common causes of bacterial meningitis, an overall decrease
in the incidence of invasive pneumococcal disease reflects vaccine effic-
acy. Currently, GBS and Escherichia coli are the most common causes of
bacteremia and bacterial meningitis in neonates. E. coli is the pathogen
responsible for the majority of neonatal urinary tract infections (UTIs).
Listeria monocytogenes is also a recognized pathogen in younger or pre-
mature neonates. Other bacterial pathogens in febrile neonates include
Staphylococcus aureus, Salmonella sp., and other gram-negative organisms.

While emphasis is typically placed on identification of SBI in febrile
neonates, viral infections occur more frequently than bacterial infec-
tions. While most viral infections are benign, some may result in serious
illness. Neonatal herpes simplex virus (HSV) infection is rare (estimated
1500 cases/year in the United States); however, it carries risk of signi-
ficant morbidity (primarily neurologic deficits) and mortality that can
be reduced with appropriate antiviral therapy. Three different clinical
presentations of neonatal HSV that may overlap exist: skin, eye, and
mouth infection (45% of cases); central nervous system infection (30%
of cases); and disseminated HSV (25% of cases).® Respiratory viruses,
such as influenza and respiratory syncytial virus (RSV), are fairly com-
mon in febrile neonates, especially in the winter months.

The differential diagnosis of the septic-appearing neonate is broad.
Conditions other than sepsis are listed in Table 2-1.

CLINICAL PRESENTATION

Ill-appearing febrile neonates require rapid assessment of the airway,
breathing, and circulation along with intravenous access, fluid resuscit-
ation, oxygen administration, and parenteral antibiotics. If the neonate





