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PREP & Pediatric in Review (PIR) Content Specifications

The PREP covers all Content Specifications over a 5-year period. Thus, the material presented in
PREP The Curriculum covers approximately 20% of the Content Specifications each year in
either the PREP Self-Assessment or PIR. Therefore, in any 5-year continuous cycle, PREP The
Curriculum covers the vast majority of these knowledge statements and provides participants
with an educational program that is ideal for achieving lifelong learning.

Core Competency Icons
Six core competencies considered to be the foundation of high-quality medical care.

1. I-C: Interpersonal and Communication Skills result in effective information exchange
and teaming with patients, families, and other health professionals

2. P: Professionalism manifested through a commitment to professional responsibilities,
adherence to ethical principles, and sensitivity to a diverse patient population

3. PBLI: Practice-Based Learning and Improvement involves investigation and evaluation
of one's own patient care, appraisal, and assimilation of scientific evidence, and
improvements of patient care

4. SBP: Systems-Based Practice demonstrates an awareness of and responsiveness to the

larger context and system of health care and effectively calls on system resources to

provide care that is of optimal value

S: Safety

6. TE: Interdisciplinary Teams

o
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Question 1

A 16-year-old adolescent presents to your office the day after an injury to her right ankle. She
inverted her ankle when she landed after jJumping to rebound a ball during a high school
basketball game. She was able to bear weight after the injury, but was not able to continue
playing basketball. On physical examination, you note swelling over the lateral malleolus and
bruising over the lateral aspect of the heel. The ankle is tender to palpation over the anterior edge
of, and just inferior to, the lateral malleolus. She has no ankle instability with ligament testing.
She is able to walk with a mild right antalgic gait.

Of the following, the BEST next step in evaluation and management would be to

begin gradual return to basketball activities

begin range-of-motion exercises and wear a stirrup ankle brace
order magnetic resonance imaging of the right ankle

order radiography of the right ankle

place her in a walker boot to immobilize the right ankle

moowy
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Correct Answer: B

The patient in the vignette suffered an inversion injury and has tenderness over the lateral ankle
ligaments. Her physical examination findings are consistent with a mild ankle sprain. She should
be treated with rehabilitation exercises and a stirrup brace.

The term sprain refers to an injury to a ligament. A sprain is classified as grade 1 when the
ligament is stretched. A partial ligament tear is labeled as grade 2. A grade 3 injury is a complete
tear of the ligament.

Ankle sprains are common injuries, particularly in athletes who participate in sports that involve
frequent jumping or cutting motions while running. The anterior talofibular and calcaneofibular
ligaments are the most often sprained. Individuals with lateral ankle ligament sprains typically
have a history of accidental inversion of the ankle with immediate onset of pain. Common signs
of ankle sprain include bruising, swelling, and antalgic gait. Physical examination should include
the ankle anterior drawer test, in which the examiner stabilizes the lower leg with one hand and
attempts to pull the heel forward with the other hand; laxity suggests a higher-grade ankle sprain.

The initial treatment of ankle sprain is aimed at decreasing swelling, and includes compression,
ice, and elevation. Early mobilization of the joint is associated with faster recovery. Complete
immobilization with a cast or removable boot should be reserved for patients who have difficulty
bearing weight because of pain. A stirrup style brace allows plantarflexion and dorsiflexion of
the ankle joint, allowing a more normal gait while protecting against accidental inversion.
Range-of-motion exercises early in the recovery period will help prevent stiffness of the ankle
joint. Once patients achieve normal range of motion, they can proceed to exercises designed to
enhance strength and proprioception, followed by progression to sports-specific activities. When
an athlete returns to sports, use of a support brace during play can reduce the risk of future
sprains.

The patient in the vignette is not ready to return to basketball; she has swelling and altered gait
and has not completed any rehabilitation. Based on the Ottawa ankle criteria, radiographs of the
ankle are indicated for individuals unable to bear weight on the affected ankle or those with
tenderness involving the tip or posterior aspect of the ankle malleoli. This patient does not have
bony tenderness and can walk with a mild limp. The diagnosis of a mild ankle sprain can be
made clinically in this case, so radiographs and advanced imaging, such as magnetic resonance
imaging, are not indicated. Walker boot immobilization would increase her risk of stiffness and
delayed healing.

PREP Pearls
e Ankle sprains should be treated with early mobilization, if tolerated
e Ankle support braces worn during sports can prevent ankle sprains
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ABP Content Specifications(s)
¢ Plan the appropriate management of various sprains
e Recognize the clinical findings associated with various sprains

Suggested Readings

e Bachmann LM, Kolb E, Koller MT, Steurer J, ter Riet G. Accuracy of Ottawa ankle rules
to exclude fractures of the ankle and mid-foot: systematic review. BMJ.
2003;326(7386):417. doi: http://dx.doi.org/10.1136/bmj.326.7386.417.

e McGuine TA, Brooks A, Hetzel S. The effect of lace-up ankle braces on injury rates in
high school basketball players. Am J Sports Med. 2011;39(9):1840-1848. doi:
http://dx.doi.org/10.1177/0363546511406242.

e Waterman BR, Owens BD, Davey S, Zacchilli MA, Belmont PJ Jr. The epidemiology of
ankle sprains in the United States. J Bone Joint Surg Am. 2010;92(13):2279-2284. doi:
http://dx.doi.org/10.2106/JBJS.1.01537.
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Question 2

A 5-year-old girl is brought to your office with a complaint of sore throat, headache, and fever
for the past 3 days. Her temperature is 39°C, and her examination is notable for pharyngeal
erythema, palatal petechiae, and bilateral anterior cervical lymphadenopathy. You obtain a rapid
antigen detection test for group A Streptococcus, which is positive. This is her third episode of
streptococcal pharyngitis in the last 2 months.

Of the following, the MOST appropriate treatment for this patient is

amoxicillin for 5 days

benzathine penicillin G for 2 days
clindamycin for 10 days

doxycycline for 10 days
sulfamethoxazole/trimethoprim for 10 days

moow>
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Correct Answer: C

The 5-year-old girl in this vignette has had recurrent episodes of group A streptococcal (GAS)
pharyngitis. Of the options listed, a 10-day course of clindamycin is the most appropriate
treatment given its activity against GAS and the correct duration of 10 days of treatment.

There are several treatment options for GAS pharyngitis. The treatment of choice for GAS is a
10-day course of oral penicillin V. Other approved treatment regimens include a 10-day course
of once-a-day amoxicillin and a single dose of intramuscular benzathine penicillin G. For
patients with a nonanaphylactic reaction to penicillin, a 10-day course of an oral cephalosporin is
recommended. An oral macrolide or azalide is also considered an effective treatment; however,
resistance rates as high as 20% have been reported with some macrolides. Clindamycin can be
used as treatment for recurrent GAS pharyngitis or as a first-line agent when the patient has had
an anaphylactic reaction to penicillin. Of the options given in the question, it is the only one with
appropriate activity and time course for proper treatment. Fluoroquinolones, tetracyclines, and
sulfonamides are not effective treatment against GAS.

There is not a consensus on the antibiotic treatment of recurrent GAS pharyngitis. It is important
to determine the adherence to the previously prescribed treatment. Treatment options include
retreatment with the initial antibiotic, treatment with an alternative oral agent (a narrow spectrum
cephalosporin, amoxicillin-clavulanate, clindamycin, a macrolide, or an azalide), or a single dose
of intramuscular benzathine penicillin G.

The most common manifestation of GAS infection is pharyngitis. This pharyngitis has an
incubation period of 2 to 5 days and is most commonly seen among school age children and
adolescents, peaking around 7 or 8 years of age. The infection is most commonly seen in late
fall, winter, and spring. The typical clinical manifestations of GAS pharyngitis include sore
throat with enlarged, exudative tonsils, tender cervical lymphadenopathy, palatal petechiae, and a
strawberry tongue. The diagnosis of GAS pharyngitis requires laboratory confirmation. An
appropriately obtained throat swab should be sent for rapid antigen detection or culture. The
throat swab from a negative rapid antigen detection test should be sent for culture.

PREP Pearls
e Clindamycin provides coverage against group A Streptococcus; however, it is typically
reserved for patients who have had anaphylactic reactions to penicillin
e Group A Streptococcus resistance to macrolides is increasing

ABP Content Specifications(s)
e Plan the appropriate management of tonsillitis/pharyngitis, including when culture results
remain positive following initial therapy
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Suggested Readings
e American Academy of Pediatrics. Group A streptococcal infections. In: Kimberlin DW,
Brady MT, Jackson MA, Long SS, eds. Red Book: 2015 Report of the Committee on
Infectious Diseases. 30th ed. EIk Grove Village, IL: American Academy of Pediatrics;
2015:732-744.
e Langlois DM, Andreae M. Group A streptococcal infections. Pediatr Rev.
2011;32(10):423-430. doi: http://dx.doi.org/10.1542/pir.32-10-423.
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Question 3

You are seeing a 6-week-old infant after a visit to an urgent care center (UCC). He was born at
full term after an uncomplicated pregnancy. His mother brought him to the UCC for evaluation
of congestion. His physical examination was normal and he underwent some blood tests. He was
discharged and returned to your office today for follow-up.

Tests performed at the UCC showed a hemoglobin of 11.4 g/dL (114 g/L), with a normal mean
corpuscular volume for age, a reticulocyte count of 0.4%, normal direct and indirect bilirubin
levels, and a negative direct antibody test. The rest of the laboratory findings were unremarkable.
The medical student working with you noted that the infant’s hemoglobin was 15.2 g/dL (152
g/L) at birth, and asks what caused the marked drop in hemoglobin over a short period.

Of the following, the MOST accurate response to the student’s question is

hemolytic anemia associated with maternal-fetal ABO incompatibility
hemolytic anemia associated with maternal-fetal Rh incompatibility
hemolytic anemia caused by a red blood cell membrane defect
physiologic anemia of infancy associated with a high erythropoietin level
physiologic anemia of infancy associated with a low erythropoietin level

moow>»
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Correct Answer: E

As the fetus develops, the erythropoietin levels rise, with the highest levels occurring in the final
trimester. Erythropoiesis is directly driven by erythropoietin, and as a consequence, a significant
portion of the red blood cell mass is produced in the final trimester of pregnancy. Upon birth,
blood oxygen levels suddenly increase with the onset of breathing, closure of the ductus
arteriosus, and transition of the newborn from the relatively hypoxic environment of the amniotic
sac to oxygen-rich room air. Renal oxygen tension sensors detect this sudden rise in oxygen
levels, and in response, downregulate hypoxia-inducible factors, which in turn, downregulate the
production of erythropoietin. This results in a slowly decreasing hemoglobin for several weeks
after birth, known as the physiologic nadir of infancy. In full-term infants, the hemoglobin
typically reaches a nadir of approximately 11 g/dL (110 g/L) at 8 to 12 weeks after birth.

Other factors that can lead to anemia in the neonatal period include phlebotomy for frequent
blood tests in sick neonates, a reduced lifespan for the red blood cells, and iron depletion.

A number of factors in the vignette suggest that the drop in hemoglobin is not caused by
hemolysis. These include the low reticulocyte count, negative direct antibody test, and the
normal direct and indirect bilirubin levels. Therefore, maternal-fetal ABO incompatibility,
maternal-fetal Rh incompatibility, and red blood cell membrane defects are incorrect responses.
As discussed, the rapid increase in blood oxygen levels at birth result in a drop in erythropoietin
levels after birth, causing a gradual drop in hemoglobin. Thus, physiologic anemia of infancy
associated with a high erythropoietin is also an incorrect option.

PREP Pearls
e The concentration of fetal erythropoietin is highest in the third trimester and rapidly
drops with the sudden increase in blood oxygen levels at birth
e Low erythropoietin levels in the neonate result in a slow decrease in the hemoglobin level
over the first 8 to 12 weeks after birth known as the physiologic nadir
e Nonphysiologic causes of neonatal anemia include frequent phlebotomy in sick neonates,
a reduced lifespan for the red blood cells, and iron depletion

ABP Content Specifications(s)
e Recognize the laboratory findings associated with physiologic anemia of infancy

Suggested Readings
e Kett JC. Anemia in infancy. Pediatr Rev. 2012;33(4):186-187. doi:
http://dx.doi.org/10.1542/pir.33-4-186.
e Roth P. Anemia in preterm infants. Pediatr Rev. 1996;17(10):370. doi:
http://dx.doi.org/10.1542/pir.17-10-370.
e Strauss RG. Anaemia of prematurity: pathophysiology and treatment. Blood Rev.
2010;24(6):221-225. doi: http://dx.doi.org/10.1016/j.blre.2010.08.001.
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Question 4

A 20-month-old boy is brought to your office for an influenza vaccine. He begins to play with a
train set in the waiting room. When his name is called, his mother leads him to the "flu shot"
room. He promptly screams, falls, and repeatedly bangs his head on the tiled floor.

Of the following, the MOST appropriate response is to

administer the Modified Checklist for Autism In Toddlers, Revised Edition (M-CHAT-R)
encourage the mother to enforce a time-out

escort the mother and child to a separate area until the child is calm

reschedule the vaccine for a later visit

suggest to the mother that the vaccine be given during the tantrum

mooOwp
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Correct Answer: C

The child in this vignette is having an age-appropriate temper tantrum with associated head
banging. While there are many approaches to temper tantrums, letting the child ride out the
tantrum in a safe place away from others acknowledges his developmentally appropriate
frustration, while minimizing exposure of unsettling noise and activity to other patients, parents,
and staff. Temper tantrums are very common in typically developing children, often beginning
after 1 year of age. These decrease after the child turns 3 years of age when language
development allows for more functional expression of the child’s frustration. Caregiver
responses to temper tantrums are critical to children developing self-regulation skills to deal with
everyday disappointments.

Letting a child continue the tantrum while gently acknowledging his disappointment and
distracting the child with songs, funny, familiar stories, or conversation builds emotional health
and resilience. Taking the child to a safe place away from others reinforces the socially
undesirable nature of tantrum behaviors and allows the caregiver to support the child through the
tantrum without being pressured to quickly calm the child to avoid annoying others.

Up to 20% of typically developing children will bang their heads while having a tantrum.
Typical head banging does not result in serious injury. Children with autism spectrum disorders
(ASD) and other developmental disabilities have more self-injurious behaviors, including head
banging, than other children, but head banging associated with a tantrum in isolation is not
enough to raise clinical suspicion of a developmental problem. This child should have been
screened for ASD with an instrument such as the Modified Checklist for Autism-Toddlers,
Revised Edition at the 18-month health supervision visit, so he does not need a repeat screen if
no concern for ASD was seen then. While a time-out can be effective for some undesirable
behaviors in young children, this child is probably too young and too angry for this approach.
Tantrums can last for several seconds to several minutes, so it would be difficult to schedule
time-outs appropriately as a response to tantrums. Moreover, a time-out would fail to
acknowledge that a tantrum is a developmentally appropriate response to having to stop an
enjoyable activity before the child was ready. Rescheduling the vaccine is not clinically indicated
and would delay protection from influenza and may be inconvenient for the family. While the
child will likely get upset after receiving the vaccine, giving the vaccine will be easier for the
child and staff if done when the child is calm.

PREP Pearls
e Head banging is commonly associated with tantrums and, in isolation, is not a “red flag"
for autism spectrum disorder. Typical head banging does not result in serious injury.
e Tantrums cannot be shortened or prevented with punishment.
e Tantrums are best approached with caregiver empathy and reassurance, which helps to
build emotional resilience.
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ABP Content Specifications(s)

e Plan the appropriate management of temper tantrums in toddlers and preschool-age
children

e Plan the appropriate management of head banging in toddlers and preschool-age children

Suggested Readings
e Beers NS. Managing temper tantrums. Pediatr Rev. 2003;24(2):70-71. doi:
http://dx.doi.org/10.1542/pir.24-2-70-a.
e Minshawi NF, Hurwitz S, Fodstad JC, Biebl S, Morriss DH, McDougle CJ. The
association between self-injurious behaviors and autism spectrum disorders. Psychol Res
Behav Manag. 2014;7:125-136. doi: http://dx.doi.org/10.2147/PRBM.S44635.

American academy of pediatrics 13



American Academy of Pediatrics PREP 2017

Question 5

An 11-month-old male infant presents to the emergency department in March with a 2-day
history of high fevers and worsening rhinorrhea, cough, vomiting, and diarrhea. He has no
significant past medical history and his birth history is unremarkable. Physical examination
shows an ill-appearing infant with a temperature of 39°C, respiratory rate of 45 breaths/min,
heart rate of 120 beats/min, blood pressure of 90/45 mm Hg, and O2 saturation of 93% on room
air. Physical examination is notable for a bulging, erythematous, nonmobile, left tympanic
membrane, mild respiratory distress, clear rhinorrhea, and frequent dry cough. Auscultation of
the lungs reveals diffuse wheezing with rhonchi and retractions. Laboratory data are shown:

Laboratory test Result

White blood cell count | 12,300/uL (12.3 x 10%/L)
Lymphocytes 70%

Neutrophils 25%

Eosinophils 5%

Hemoglobin 13 g/dL (130 g/L)
Hematocrit 40%

Platelet count 210 x 10%/pL (210 x 10%/L)

The infant’s chest radiographs are shown in Item Q5A and Item Q5B.
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Item Q5A: Chest radiograph for the infant described in the vignette
Courtesy of P Lee

Item Q5B: Chest radiograph for the infant described in the vignette
Courtesy of P Lee

Of the following, the MOST likely cause of his illness is

Bordetella pertussis
human metapneumovirus
Mycoplasma pneumoniae
parainfluenza virus
Streptococcus pneumoniae

moow>»
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Correct Answer: B

The most likely cause of illness in the infant described in the vignette is human
metapneumovirus (h(MPV). Human metapneumovirus is second only to respiratory syncytial
virus (RSV) as the cause of acute bronchiolitis in young children, and presents with high fever,
cough, wheezing, tachypnea, and hypoxia. The laboratory findings and chest radiograph also
point towards a viral respiratory infection. Furthermore, this infant has otitis media, which is
common in children with hMPV infection and is believed to be secondary to viral induced
inflammation obstructing the Eustachian tubes, allowing bacteria to more easily infect the middle
ear.

Since its discovery by van den Hoogen et al in 2001, hMPV has been recognized as an important
and common cause of respiratory infections in children throughout the world. Human
metapneumovirus primarily circulates in the late winter and spring at the same time as, or shortly
after, peak RSV activity. However, hMPV also occurs at lower rates during the rest of the year.
The clinical presentation of hMPV bronchiolitis is identical to that caused by RSV.

An infant with pertussis could also present with hypoxia, but usually in the context of
paroxysmal coughing fits causing cyanosis, as opposed to an oxygen requirement from alveolar
disease. Also, pertussis presents with marked lymphocytosis that may be seen on the complete
blood cell count and a history of the infant being unvaccinated or undervaccinated. The chest
radiograph could be that of a patient with Mycoplasma pneumonia, as could the wheezing and
otitis media, but Mycoplasma infections are very uncommon in children younger than 5 years of
age. While parainfluenza viruses, particularly types 1 and 2, are more commonly associated with
croup and stridor, type 3 can cause bronchiolitis, but is far less likely than RSV and hMPV.
Streptococcus pneumoniae could cause high fever, but consolidation on the chest radiograph and
a very elevated white blood cell count with a left shift should be present.

PREP Pearls
e Unlike respiratory syncytial virus (RSV), human metapneumovirus (hMPV) disease can
occur year round, although it is more common in the late winter or spring.
e Human metapneumovirus bronchiolitis is clinically indistinguishable from RSV
bronchiolitis.
e Otitis media is common in children with hMPV respiratory infection.
ABP Content Specifications(s)
e Understand the epidemiology of human metapneumovirus infection
e Recognize the clinical features associated with human metapneumovirus infection

Suggested Readings
e American Academy of Pediatrics. Human metapneumovirus. In: Kimberlin DW, Brady
MT, Jackson MA, Long SS, eds. Red Book: 2015 Report of the Committee on Infectious
Diseases. 30th ed. EIk Grove Village, IL: American Academy of Pediatrics; 2015:558-
560.
e Schuster JE, Williams JV. Human metapneumovirus. Pediatr Rev. 2013;34(12):558-565.
doi: http://dx.doi.org/10.1542/pir.34-12-558.
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Question 6

A 16-month-old boy presents to the emergency department with a complaint of abdominal
distention, vomiting, and irritability. There is no history of fever or diarrhea. He was born at 39
weeks of gestation by uncomplicated spontaneous vaginal delivery. He has had no surgery, and
he does not take any medications. His immunizations are up to date and he is developmentally
appropriate. Physical examination reveals a crying but consolable child. He is afebrile with a
heart rate of 123 beats/min, blood pressure of 117/80 mm Hg (crying), respiratory rate of 37
breaths/min, and oxygen saturation of 97% on room air. His abdomen is soft and nontender, with
a prominent suprapubic mass. The mass extends 4 cm above the symphysis pubis and is dull to
percussion. Neurologic examination reveals normal strength and deep tendon reflexes. His
laboratory results are shown:

Laboratory Test |Patient Results

Serum sodium 129 mEqg/L (129 mmol/L)

Potassium >6.7 mEg/L (6.7 mmol/L; moderate hemolysis)
Chloride 95 mEg/L (95 mmol/L)

Bicarbonate 13 mEg/L (13 mmol/L)

Blood urea nitrogen | 93 mg/dL (33.2 mmol/L)

Creatinine 8.4 mg/dL (742 umol/L)

Glucose 98 mg/dL (5.4 mmol/L)

Calcium 8.6 mg/ dL (2.2 mmol/L)

Phosphorus 9.0 mg/dL (2.9 mmol/L)

A cardiorespiratory monitor demonstrates normal QRS complexes and T waves.
Of the following, the MOST appropriate next step in this boy’s management is

intravenous bolus of 3% normal saline
intravenous furosemide

nephrology consultation for urgent dialysis
repeat serum chemistry

urethral catheterization

moowp
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Correct Answer: E

The boy in the vignette has acute renal failure and associated electrolyte abnormalities, for which
recognition and drainage of his urinary obstruction will lead to improvement. Although he
presents with severe electrolyte abnormalities and uremia, it is important to note any clinical
features suggesting the underlying cause of the boy's renal failure. A dull-to-percussion
suprapubic mass indicates bladder distention and possible bladder obstruction as the cause.
Bladder obstruction is an uncommon cause of renal failure in children. Abdominal tumors
pressing on the bladder can cause bladder outlet obstruction, leading to postrenal acute kidney
injury. Identification and urgent correction of the cause of urinary obstruction is important to
decrease renal injury and the risk of chronic kidney disease. Catheterization, or imaging followed
by catheterization, should be performed urgently. If catheterization is difficult or imaging
identifies an intravesical mass that would be a contraindication to bladder catheterization, an
urgent urology or interventional radiology consultation should be requested for a urinary
drainage procedure.

Urinary flow obstruction in both kidneys, or a single functioning kidney, usually presents with
acute renal failure. In the presence of unilateral obstruction with 2 previously normal kidneys,
the compensatory increase in glomerular filtration in the contralateral kidney prevents the
development of electrolyte abnormalities associated with acute renal failure. Bladder obstruction
in children is most often observed in patients with abdominal soft tissue sarcomas or posterior
urethral valves. Soft tissue sarcomas are rare in children. Rhabdomyosarcoma is the most
common soft tissue sarcoma of childhood. The botryoid variant (sarcoma botryoides), arising
within the wall of the bladder or vagina, is seen almost exclusively in infants. Posterior urethral
valves are usually identified on prenatal ultrasonography. However, boys with posterior urethral
valves born to mothers who received little or no prenatal care may present later with urinary tract
infection, failure to thrive, abdominal distension (from an enlarged bladder), and a poor urinary
stream or voiding dysfunction (urinary frequency, daytime and nocturnal enuresis, and poor
urinary stream).

Ultrasonography is safe, noninvasive, and the preferred initial imaging method for patients with
acute renal failure. The presence of bladder distention or dilation of the urinary collecting system
(hydronephrosis) suggests urinary obstruction, and bilateral hydronephrosis suggests obstruction
in both kidneys. Hydronephrosis, unilateral or bilateral, is also seen in patients with
vesicoureteral reflux; however, such patients usually present with urinary tract infections. The
most common cause of congenital obstructive uropathy is ureteropelvic junction (UPJ)
obstruction. Ureteropelvic junction obstruction rarely presents as renal failure, except in the case
of an obstructed solitary kidney or bilateral UPJ obstruction.

Hypertonic 3% saline is indicated for the management of hyponatremia in patients with a serum
sodium concentration less than 120 mEg/L (120 mmol/L) or patients with associated neurologic
manifestations such as headaches, seizures, behavioral changes, obtundation, coma, and
respiratory arrest. In the vignette, the boy’s hyponatremia, associated with normal neurologic
findings, is secondary to renal failure and urinary obstruction leading to volume overload.
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Relief of the bladder obstruction would, in this case, be indicated before the initiation of
intravenous furosemide or renal replacement therapy (RRT). Intravenous furosemide is indicated
for treating volume overload and hyperkalemia in patients with acute renal failure. Renal
replacement therapy (eg, intermittent hemodialysis, continuous hemofiltration, and peritoneal
dialysis) is considered for patients with renal failure and complications of volume overload,
hyperkalemia, uremia (blood urea nitrogen > 100 mg/dL [> 35.7 mmol/L]) or symptoms
associated with uremia, severe acidosis, or an inability to provide adequate nutrition. In acute
renal failure, RRT is usually not considered until conservative measures have failed.

Hemolysis of red blood cells as seen in the boy’s tested blood sample, can explain the elevated
serum potassium results. Falsely-elevated serum potassium in such cases is not clinically
significant, although a repeated serum chemistry from a nonhemolyzed venous sample would not
be the best next step in management for the boy in the vignette. A blood specimen drawn without
a tourniquet, a free-flowing blood draw, and avoiding cooling or prolonged storage before testing
are associated with a decreased incidence of falsely-elevated potassium levels.

PREP Pearls

e Identification and drainage of urinary obstruction will lead to improvement in associated
renal failure and electrolyte abnormalities.

e |dentification and urgent correction of urinary obstruction is important to decrease renal
injury and risk for chronic kidney disease.

e Ultrasonography is safe, noninvasive, and the preferred initial imaging method in patients
with acute renal failure.

e Presence of bladder distention or hydronephrosis on ultrasonography is suggestive of
urinary obstruction.

e Renal replacement therapy (eg, intermittent hemodialysis, continuous hemofiltration, and
peritoneal dialysis) is considered for patients with renal failure and complications of
volume overload, hyperkalemia, uremia, symptoms associated with uremia), severe
acidosis, or an inability to provide adequate nutrition.

ABP Content Specifications(s)
e Formulate a differential diagnosis of urinary tract obstruction
e Understand the various causes of urinary tract obstruction

Suggested Readings

e Pathare S, Gadikota K, Baskaran C, et al. Index of suspicion: case 1—acute urinary
retention in a 13-month-old boy. Pediatr Rev. 2012;33(9):427-433. doi:
http://dx.doi.org/10.1542/pir.33-9-427.

e Reid-Adam J. Hyponatremia. Pediatr Rev. 2013;34(9):417-419. doi:
http://dx.doi.org/10.1542/pir.34-9-417.

e Selewski DT, Symons JM. Acute kidney injury. Pediatr Rev. 2014;35(1):30-41. doi:
http://dx.doi.org/10.1542/pir.35-1-30.
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Question 7

A 28-year-old gravida 3, para 0 women is giving birth at 32 and 3/7 weeks of gestation. Her
medical history is significant for obesity and type Al gestational diabetes with a hemoglobin
Alc of 5.4%. Prenatal ultrasonography performed at 21 weeks of gestation was unremarkable. A
live born female newborn is handed to you with a spontaneous cry. Her vital signs show a heart
rate of 140 beats/min, respiratory rate of 47 breaths/min, blood pressure of 58/42 mm Hg, and a
temperature of 37°C. On physical examination, you note an active newborn with normal facies,
no skin abnormalities, a normal S1 and S2 with no murmur, normal reflexes, and an abnormality
of the newborn’s upper right extremity (Item Q7).

Item Q7: Hand of the newborn described in the vignette
Courtesy of D Campbell

Of the following, the abnormality in development leading to this lesion is BEST described by

abnormal differentiation of dysplastic cells

complications of maternal gestational diabetes

germ cell mutation

interruption of normal development during third trimester
malformed extremity leading to abnormal digits

mooOw>
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Correct Answer: D

The anomaly noted for the newborn in this vignette is caused by amniotic band syndrome (ABS).
Based on current theory, ABS is caused by a sequence of events leading to an interruption of
normal development of the limb tissue. In animal models, the insult leading to ABS may be a
vascular insult, hypoxia, or uterine trauma. Others have hypothesized that a band of amnion
constricts developing tissue, interrupting normal progression of development. The result is
abnormal growth and development in the limb distal to the insult. Infants may present with fused
or partially amputated digits. Most defects (77%) from ABS are identified in the arms and
fingers. Typically, there is little potential for dysplastic growth in the affected limb. Initial
evaluation should ensure there is no constriction of blood vessels or nerves in the affected limb.
For isolated defects without constriction of blood vessels or nerves, infants should be referred to
a plastic surgeon for repair and to maximize limb function.

There is no documented association between ABS and gestational diabetes. Amniotic band
syndrome is not due to a germ cell mutation which would involve inheritable genetic defects. In
comparison, in ABS, the defect is due to an early insult with subsequent abnormal development.
There is no associated genetic abnormality.

A malformed extremity does not result in ABS. For example, infants with thanatophoric
dysplasia have dramatic shortening of long bones. However, their distal extremities have normal
digits. In addition, infants with ABS typically have normal limb development proximal to the
insult. There is no evidence of dysplasia in tissue affected by ABS.

PREP Pearls
e Amniotic band syndrome results from interruption of the normal sequence of
development during the third trimester.
e Amniotic band syndrome typically affects the arms or legs.
e Infants with amniotic band syndrome should be referred to a plastic surgeon for
reconstructive surgery.
ABP Content Specifications(s)
e Recognize the anatomic effects of amniotic bands

Suggested Readings
e McGuirk CK, Westgate MN, Holmes LB. Limb deficiencies in newborn infants.
Pediatrics. 2001;108(4):e64. doi: http://dx.doi.org/10.1542/peds.108.4.e64.
e Slavotinek A. Dysmorphology. In: Kliegman RM, Stanton BF, St Geme JW Il1, Schor
NF, Behrman RE, eds. Nelson Textbook of Pediatrics. 20th ed. Philadelphia, PA:
Saunders Elsevier; 2015:899-908.
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Question 8

A 3-year-old boy is brought to your office for a routine health supervision visit. On a previsit
screening form, the boy’s mother indicates that he has been well with no recent illnesses and no
complaints of pain. She notes that he has recently started to speak in 2-word phrases and that he
uses approximately 200 spontaneous words. He seems to understand everything that his family
members say to him and will follow a 2-step command. On examination, he is well appearing,
cooperative, and interactive. His tympanic membranes are opaque, gray, and immobile on
pneumatic otoscopy (Item Q8 ).

Item Q8: Tympanic membrane for the child described in the vignette.
Reprinted with permission from McConnochie KM. Potential of telemedicine in pediatric
primary care.

Of the following, the MOST appropriate next step in this boy’s management is

audiology evaluation

referral to an otolaryngologist for surgery
treatment with an intranasal corticosteroid
treatment with oral amoxicillin

watchful waiting with follow-up in 3 months

moow>p
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Correct Answer: A

The boy in the vignette has otitis media with effusion (OME) and expressive language delay.
Audiology evaluation is the most appropriate next step in his management. Otitis media with
effusion is defined as the presence of fluid in the middle ear without signs or symptoms of
middle-ear inflammation. It must be distinguished from acute otitis media (AOM), in which a
patient has the acute onset of middle-ear effusion with middle-ear inflammation. Middle-ear
effusion is best diagnosed with pneumatic otoscopy and tympanometry may be used to confirm
the diagnosis.

Otitis media with effusion may occur spontaneously as the result of AOM or associated with
other conditions, including allergic rhinitis, adenoidal hypertrophy, eustachian tube
abnormalities, or craniofacial anomalies. An estimated 90% of children experience OME before
school age. Most episodes of OME resolve without intervention, but nearly one-third of children
will have recurrence and 5% to 10% of children have persistent effusion lasting at least 1 year.

The most important potential sequelae of OME are conductive hearing loss and associated
language delay. In 2004, the American Academy of Pediatrics, American Academy of Family
Physicians, and American Academy of Otolaryngology-Head and Neck Surgery published joint
clinical practice guidelines to assist the clinician in the diagnosis and management of OME.
Children at increased risk for speech or language delay, include children with developmental
delays, hearing loss independent of OME, syndromes associated with language delay, cleft
palate, craniofacial anomalies, or visual impairment. These at-risk children warrant a hearing test
and speech evaluation more promptly than children without any identified risk factors.

For children with OME who are not at increased risk for language delay, guidelines recommend
watchful waiting and reevaluation in 3 months because the most OMEs resolve spontaneously. If
OME persists longer than 3 months, or if the clinician suspects hearing loss, language delay, or
learning problems, watchful waiting is not appropriate and the child should undergo hearing
testing. Children with OME lasting longer than 3 months who have normal hearing should have a
routine follow-up every 3 to 6 months until the OME resolves, hearing loss is identified, or
structural abnormalities of the middle ear are suspected. Antihistamines, decongestants, and
intranasal steroids are not effective for OME. Although antibiotics and oral corticosteroids may
have short-term benefit, they do not have long-term efficacy and are therefore not recommended.
Surgery may be indicated in children with hearing loss and OME lasting longer than 4 months,
children at risk for language delay who have recurrent or persistent OME (regardless of hearing
status), or those with OME and damage to the middle ear or tympanic membrane.

Given this boy’s expressive language delay, watchful waiting is not appropriate; he warrants an
audiology evaluation.
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PREP Pearls

e Otitis media with effusion (OME) may occur spontaneously, be the result of acute otitis
media, or associated with other conditions.

e Conditions associated with OME include allergic rhinitis, adenoidal hypertrophy,
eustachian tube abnormalities, and craniofacial anomalies.

e In children with OME who are not at risk for language delay, watchful waiting with
follow-up in 3 months is appropriate.

e Children with OME persisting longer than 3 months; suspected hearing loss, language
delay, or learning problems; and those at risk for language delay should undergo hearing
testing.

ABP Content Specifications(s)
e Plan the appropriate initial and follow-up management of otitis media with effusion in
patients of various ages, including when complications occur
e Recognize conditions (including allergic rhinitis, adenoidal hypertrophy, eustachian tube
abnormalities) associated with otitis media with effusion

Suggested Readings
e American Academy of Family Physicians, American Academy of Otolaryngology?Head
and Neck Surgery, American Academy of Pediatrics Subcommittee on Otitis Media With
Effusion. Otitis media with effusion. Pediatrics. 2004;113(5):1412-1429.
http://pediatrics.aappublications.org/content/113/5/1412.
e Gould JM, Matz PS. Otitis media. Pediatr Rev. 2010;31(3):102-116. doi:
http://dx.doi.org/10.1542/pir.31-3-102.
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Question 9

You are evaluating a 10-year-old female soccer player with a complaint of exercise-related
dyspnea. She has no history of asthma, wheezing, or recurrent respiratory infections. Her
medical history is unremarkable. The girl states that within 3 to 5 minutes of maximal exertion,
she feels a shortness of breath with a choking sensation. Her mother reports that this is
accompanied by noisy breathing, which on questioning, appears consistent with inspiratory
stridor and expiratory wheezing. The girl’s coach has noted that the girl develops a “squeaky”
voice during these episodes of exercise intolerance. There is no history of cyanosis, chest pain, or
loss of consciousness. On physical examination, the girl is well appearing. Her respiratory rate is
14 breaths/min and unlabored, heart rate is 66 beats/min and regular, and 3 extremity blood
pressures are normal. There is no cardiac murmur. Her lungs are clear with good aeration
throughout. There is no wheezing, stridor, or other adventitious sound. Her extremities are well
perfused with brisk capillary refill.

Of the following, the girl’s MOST likely diagnosis is:

extrinsic asthma

hypertrophic cardiomyopathy
laryngomalacia

paradoxical vocal fold dysfunction
vocal cord paralysis

moow>»
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Correct Answer: D

The girl in the vignette is most likely experiencing symptoms of episodic paradoxical vocal fold
dysfunction (PVFD). Paradoxical vocal fold dysfunction and vocal cord dysfunction are terms
often used interchangeably, but the term vocal cord dysfunction is less specific because it
includes other vocal cord abnormalities. Patients with PVFD often present with exercise
intolerance and may have been treated for asthma for many years with limited symptom relief.
Patients experience episodes of dyspnea, wheezing, stridor, and/or throat tightness; these
symptoms mimic those of asthma, but typically respond poorly to asthma therapies. Typically,
PVFD is triggered by exertion, but episodes may occur outside of physical activity as well.
Symptoms typically have an abrupt onset and resolution. Other symptoms that may help
differentiate PVFD from asthma include stridor as opposed to wheezing, difficulty in inspiration
as opposed to expiration, throat tightness as opposed to chest tightness, and onset of symptoms
early during physical activity as opposed to late or after completion. Vocal quality or pitch may
change because of narrowing of the glottis. Paradoxical vocal fold dysfunction may be present
with exertional or nonexertional dyspnea in isolation. Paradoxical vocal fold dysfunction is
more common than previously thought, and should be considered in patients who have dyspnea
out of proportion to identifiable pulmonary disease.

Paradoxical vocal fold dysfunction is defined by adduction of the vocal cords during inspiration,
or during inspiration and expiration, with preservation of a posterior region of glottic opening
known as a “posterior glottic chink.” For diagnostic confirmation, provocation of symptoms and
direct visualization of paradoxical vocal cord movement are required. The diagnosis is often
presumed and addressed based on clinical symptoms. Although flattening of the inspiratory
portion of the spirometric flow volume loop has been suggested as a diagnostic sign of PVFD,
this finding has not been shown to be consistent. PVFD may coexist with and complicate asthma.

Stress and psychiatric symptoms, such as anxiety, may trigger episodes of PVFD. However, 50%
of affected patients have identifiable and nonpsychiatric comorbidities, which may trigger vocal
cord dysfunction and make it more difficult to treat. Tobacco abuse, laryngopharyngeal reflux,
sleep apnea, allergic rhinitis, and rhinosinusitis are all recognized comorbidities, and their
presence should be considered and treated. The mainstay of treatment for PVFD is laryngeal
control therapy. Laryngeal control therapy is also referred to as respiratory retraining therapy and
is performed by a licensed speech and language therapist. This treatment, demonstrated to be
effective in 95% of patients, focuses on diaphragmatic breathing and laryngeal relaxation
techniques.

The girl in the vignette is exhibiting symptoms that would be atypical in character as well as
timing for asthma. Although dyspnea is the most common presenting symptom of hypertrophic
cardiomyopathy in children, occurring in as many as 90% of symptomatic patients, the absence
of a cardiac murmur, syncope, palpitations or angina-type chest pain makes this diagnosis
unlikely. However, any child with dyspnea without clear etiology may benefit from further
evaluations, such as cardiac evaluation, stress testing, or pulmonary function testing.
Laryngomalacia is the most common cause of neonatal stridor, and often has a positional
component, with more severe respiratory compromise and stridor in the supine position.
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Unilateral vocal cord paralysis suggests nerve dysfunction and most often occurs after cardiac or
neck surgery. In this patient, the lack of a weakened voice or chronic stridor makes a paralyzed
vocal cord unlikely. Bilateral vocal cord paralysis is associated with harsh stridor that is
persistent and is associated with significant respiratory distress; in these cases, a tracheostomy
will be required to maintain airway patency.

Although PVFD is the most likely diagnosis in this patient, evaluation with flexible fiberoptic
laryngoscopy is recommended to rule out other laryngeal, vocal cord, or tracheal pathology.
Multidisciplinary collaboration involving otolaryngology, pulmonary, speech and language
pathology, and general medicine is advocated.

PREP Pearls

e Paradoxical vocal fold dysfunction (PVFD) is a common and often underrecognized
etiology of exertional dyspnea.

e Paradoxical vocal fold dysfunction may be triggered, and or exacerbated, by
comorbidities such as laryngopharyngeal reflux, allergic rhinitis, rhinosinusitis, or
untreated obstructive sleep apnea.

e The diagnosis of PVFD may be confirmed on direct laryngoscopic visualization
demonstrating adduction of the vocal cords with a classic posterior chinklike opening.

ABP Content Specifications(s)

e Plan the appropriate clinical and diagnostic evaluation of laryngeal and vocal cord

disorders

Suggested Readings

e Colan SD. Hypertrophic cardiomyopathy in childhood. Heart Fail Clin. 2010;6(4):433-
444. doi: http://dx.doi.org/10.1016/j.hfc.2010.05.004.

e Ledford DK, Lockey RF. Asthma and comorbidities. Curr Opin Allergy Clin Immunol.
2013;13:78-86. doi: http://dx.doi.org/10.1097/ACI.0b013e32835c16h6.

e Matrka L. Paradoxic vocal fold movement disorder. Otolaryngol Clin North Am.
2014;47:135-146. doi: http://dx.doi.org/10.1016/j.0tc.2013.08.014.

e Schulze J, Weber S, Rosewich M, Eicknmeier O, Rose MA, Zielen S. Vocal cord
dysfunction in adolescents. Pediatr Pulmonol. 2013;47:612-619. doi:
http://dx.doi.org/10.1002/ppul.21622.
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Question 10

A 3-year-old boy who is well known to your practice is brought in for complaints of not using
his left arm or left leg as much over the past 3 days. He has an unrepaired atrial septal defect. He
has had occasional seizures since he was 1 year of age, and takes levetiracetam. He has been in
the care of grandparents this week while his parents are on vacation. The boy has not had any
head injuries or seizures, and has been taking his medications regularly. There is no prior record
of hemiparesis in his chart. His neurological examination shows decreased spontaneous
movement of his left arm and left leg, with normal tone. His reflexes are brisk and symmetric in
the upper and lower extremities. His mental status, speech, and language are normal.

Of the following, the study MOST likely to yield the diagnosis in this boy is

computed tomography of the head
echocardiogram

electroencephalogram

electromyography and nerve conduction study
magnetic resonance imaging of the cervical spine

moow>»
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Correct Answer: A

The boy in the vignette has subacute weakness of his left arm and leg. The most likely cause is a
cardioembolic stroke, so of the choices, computed tomography (CT) of the head is the best study
to yield a diagnosis. Although he has a history of seizures, postictal hemiparesis (also called
Todd’s paresis) is unlikely because the weakness has lasted for 3 days, which would be
unusually long, and there is no history of recent seizure. Therefore, electroencephalogram is not
the best study to make a diagnosis in this case. Cervical spine injury can cause hemiparesis, but
there is no history of injury in this case. Cervical spine tumors typically cause a progressive
clinical course and the examination shows asymmetric reflexes and tone, so imaging of the
cervical spine is unlikely to yield a diagnosis. Nerve and muscle disorders are very unlikely to
cause hemiparesis, so electromyography and nerve conduction study are not the best tests.

The cause of subacute weakness can be difficult to determine clinically. As in this case,
neurological findings after an acute stroke can diminish after just a few days. A patient with a
subacute stroke may appear well and findings can be subtle. Knowing that he has an unrepaired
atrial septal defect should raise clinical suspicion for stroke as a cause of new hemiparesis, and
evaluation should be started immediately. If magnetic resonance imaging is readily available,
this could be considered instead of CT. Once embolic ischemic stroke is confirmed, there should
be prompt investigation for a source. If there is any residual thrombosis in the heart or distal
veins, anticoagulation therapy should be considered to prevent further emboli.

The evaluation of weakness should start with chronicity. Chronic weakness, weakness that has
been present for weeks or months or longer, can be due to prior central nervous system injury or
malformations, such as hypoxic ischemic encephalopathy, hemimegalencephaly, or spina bifida,
or to neuromuscular causes such as myopathy or muscular dystrophy. Chronic weakness can be
further divided by distribution and age. Chronic lower extremity weakness in a young child
could be due to a structural abnormality such as tethered cord or a muscular disorder such as
Duchenne muscular dystrophy. Chronic hemiparesis in a former premature infant may be due to
periventricular leukomalacia or neonatal stroke. The clinical presentation will guide the
diagnostic evaluation. In chronic weakness, it is rarely necessary to perform urgent studies. In
cases where a brain or spinal cord abnormality is suspected, magnetic resonance imaging is
usually the best test. If Duchenne muscular dystrophy is suspected, a serum creatine kinase level
of greater than 10,000 U/L is highly specific.

Acute weakness often requires evaluation in an emergency department. The neurological
examination, including distribution of weakness and assessment of reflexes, helps determine the
underlying cause and the best diagnostic testing. Ascending weakness of both legs with areflexia
is suggestive of Guillain-Barré syndrome, whereas acute weakness of both legs with
hyperreflexia is suggestive of a spinal cord lesion such as a tumor. Clinicians should know that
acute spinal cord lesions do not always present with hyperreflexia, especially in the acute phase.
Magnetic resonance imaging is the best diagnostic test for suspected brain or spinal cord
disorders in the medically stable child. In suspected Guillain-Barré syndrome, magnetic
resonance imaging of the lumber spinal cord sometimes shows nerve root enhancement and
cerebral spinal fluid studies can show elevated protein with normal white blood cell count
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(cytoalbuminological dissociation). Both these studies can be normal early in the clinical course.
Electromyography/nerve conductions study is also often normal early in the course of Guillain-
Barré syndrome and other acute neuromuscular disorders.

PREP Pearls
e A patient with a subacute ischemic stroke may appear well and clinical findings can be
subtle.
e Risk factors for stroke, such as unrepaired atrial septal defect, should raise clinical
suspicion for stroke as a cause of new neurological abnormalities.

ABP Content Specifications(s)
e Differentiate the causes of acute, subacute, and chronic weakness
e Understand the benefits and limitations of neurodiagnostic tests in the evaluation of
weakness

Suggested Readings

e Roach ES, Golomb MR, Adams R, et al. Management of stroke in infants and children: a
scientific statement from a Special Writing Group of the American Heart Association
Stroke Council and the Council on Cardiovascular Disease in the Young. Stroke.
2008;39(9):2644-2691. doi: http://dx.doi.org/10.1161/STROKEAHA.108.189696.

e Srinivasan J, Miller SP, Phan TG, Mackay MT. Delayed recognition of initial stroke in
children: need for increased awareness. Pediatrics. 2009;124(2):e227-e234. doi:
http://dx.doi.org/10.1542/peds.2008-3544.
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Question 11

A 15-year-old previously healthy adolescent is brought to the emergency department with a 2-
month history of fevers, fatigue, headaches, shortness of breath, and poor appetite. She has
developed swelling of her face, in both arms, and around her eyes. She has not had abdominal
pain, blurry vision, cough, or vomiting. She has not traveled outside of the United States.

Her vital signs show a temperature of 37°C, heart rate of 100 beats/min, respiratory rate of 20
breaths/min, and blood pressure of 100/60 mm Hg. Her oxygen saturation is 100% on room air.
On physical examination, she is well developed and well nourished. She has generalized facial
and periorbital edema. She has good dentition and no oropharyngeal erythema. Pupils are 2 mm,
equal, and reactive. Both jugular veins are fully distended when she is in the upright position.
There is no redness or tenderness in the neck. Several enlarged lymph nodes in both axillae and
supraclavicular regions are felt. She is slightly tachypneic, but breathing comfortably. Lungs and
airway sounds are clear. Heart is regular with no rubs, murmurs, or gallops. Abdomen is soft,
nontender, and non-distended with no hepatosplenomegaly. Her extremities are warm and well-
perfused. Marked edema of both upper extremities, including the hands, is seen. Lower
extremities have no cyanosis, clubbing, or edema. Neurologic examination is normal.

Of the following, the MOST likely cause of her swelling is

congestive heart failure
lymphedema

primary pulmonary hypertension
superior vena cava syndrome
tuberculosis

moow>»
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Correct Answer: D

The adolescent in this vignette likely has a malignancy, evidenced by the 2-month history of
fevers, anorexia, and fatigue. The most likely answer choice is superior vena cava (SVC)
syndrome, which can occur from lymphoma with an anterior mediastinal mass.

The constellation of signs and symptoms caused by the compression or obstruction of the SVC is
known as SVC syndrome. Common clinical signs include facial and upper extremity swelling,
jugular venous distention, headache, and air hunger. Due to obstruction of SVC drainage,
affected patients are incapable of increasing cardiac output when necessary, leading to a fixed
cardiac output. This results in dizziness, air hunger, and syncope with positional changes and
exertion. In childhood, SVC syndrome is usually caused by anterior mediastinal masses,
enlarged mediastinal lymph nodes, and occlusion of the SVC itself. Lymphoid malignancies
causing anterior mediastinal masses include non-Hodgkin lymphoma, acute lymphocytic
leukemia, and Hodgkin disease. Other causes of an anterior mediastinal mass include teratoma,
thyroid carcinoma, and enlargement of the thymus, but are less likely to cause SVC syndrome.

A chest radiograph should be obtained in patients with suspected SVC syndrome. A
characteristic widened mediastinum is suggestive of an anterior mediastinal mass (ltem C11).
Other causes of SVC syndrome may be more evident based on past medical history, such as
indwelling vascular catheters, previous cardiac surgeries or extracorporeal membrane
oxygenation, congenital diaphragmatic hernia, and ventriculoatrial shunts.

Other clinical considerations associated with SVC syndrome are related to the concomitant
anterior mediastinal mass, if applicable. Respiratory symptoms are very common, and can

American academy of pediatrics 32



American Academy of Pediatrics PREP 2017

include air hunger, anxiety, and wheezing. Changes in position can affect these symptoms.
Patients can acutely become air hungry from inability to ventilate in the supine position because
of increased airway compression by the mass. Hypercapnic respiratory failure can occur due to
inability to ventilate. This can occur even with a patient on mechanical ventilation. In fact,
positive pressure ventilation compared to negative pressure spontaneous breathing may
exacerbate derangements in ventilation, as forcing air past a fixed obstruction can be less
effective than pulling air in with negative intrathoracic pressure. The SVC compression and
resulting decrease in venous return can limit the capacity to increase cardiac output when the
demand arises. Thus, extreme caution must be taken before intubating or anesthetizing patients
with an anterior mediastinal mass.

Congestive heart failure can cause swelling, respiratory problems, and anorexia. However, the
child in this vignette does not have signs of increased lower body venous pressure such as
hepatosplenomegaly or lower extremity swelling, nor is there any sign of pulmonary edema.
Lymphedema can cause upper extremity swelling, but it is very uncommon in a previously
healthy child and does not cause respiratory symptoms. Primary pulmonary hypertension is
unlikely because it generally causes cyanosis. Tuberculosis can also cause

lymphatic obstruction, difficulty breathing, and constitutional symptoms, but is not likely
because of a lack of cough and travel outside the United States.

Superior vena cava syndrome can cause facial and upper extremity swelling, jugular venous
distention, and inability to increase cardiac output on demand. In previously healthy children,
these symptoms should raise suspicion for a malignant anterior mediastinal mass, which can be
associated with life-threatening airway obstruction. Extreme caution should be exercised before
providing anesthesia, sedation, or positive-pressure ventilation.

PREP Pearls

e Superior vena cava syndrome in previously healthy children is usually associated with a
malignant anterior mediastinal mass.

e Extreme caution should be taken prior to sedating, anesthetizing, or initiating positive-
pressure ventilation in a child with superior vena cava syndrome or anterior mediastinal
mass.

ABP Content Specifications(s)
¢ Recognize the clinical findings associated with superior vena cava syndrome

Suggested Readings
e Aspesberro FP, Roberts JS, Brogan TV. Acute airway compromise in anterior
mediastinal tumors. In: Fuhrman BP, Zimmerman JJ, eds. Pediatric Critical Care. 4th ed.
Philadelphia, PA: Saunders Elsevier: 2011:212-218.
e Wan JF, Bezjak A. Superior vena cava syndrome. Emerg Med Clin North Am. 2009
May. 2009;27(2):243-255. doi: http://dx.doi.org/10.1016/j.emc.2009.01.003.
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Question 12

A 16-year-old black adolescent is brought to your clinic for polyuria and polydipsia that has
become bothersome over the past 2 weeks. Her mother has type 2 diabetes diagnosed at 35 years
of age, and she is worried that her daughter has diabetes. The patient is otherwise healthy and is
not taking any medication. Vital signs show a temperature of 37°C, blood pressure of 130/88 mm
Hg, heart rate of 98 beats/min, respiratory rate of 18 breaths/min, weight of 90 kg (> 95th
percentile), height of 165 cm (65th percentile), and a body mass index of 33 kg/m2 (> 95th
percentile). Physical examination reveals acanthosis nigricans over the nape of her neck and both
axillae. Laboratory studies are shown:

Laboratory test Result

Plasma glucose 320 mg/dL (17.8 mmol/L)
Bicarbonate 28 mEqg/L (28 mmol/L)

Blood urea nitrogen 12 mg/dL (4.3 mmol/L)
Creatinine 0.5 mg/dL (44 pmol/L)
Hemoglobin Alc 11%

Urinalysis Positive glucose, negative ketones

Of the following, the BEST next step in the management of this patient is

20 mL/kg of 0.9% sodium chloride intravenously
counsel her on healthy dietary and lifestyle changes
insulin therapy

oral metformin

subcutaneous exenatide

moow>»
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Correct Answer: C

The presentation of the patient described in the vignette is consistent with type 2 diabetes
mellitus (DM). Given that her plasma glucose is greater than 250 mg/dL and hemoglobin Alc is
greater than 9%, initial management with insulin is indicated. This recommendation comes from
a 2013 American Academy of Pediatrics clinical practice guideline on the management of newly
diagnosed type 2 DM in children and adolescents. Counseling regarding healthy dietary and
lifestyle changes is also very important in the management of type 2 DM and should be initiated
in conjunction with pharmacologic therapy. However, the most immediate priority is to control
her blood sugar with insulin. Transition to oral metformin may be possible after achievement of
initial blood sugar control, but would not be appropriate as the primary initial therapy in this
case. As there is no evidence of hemodynamic instability, a bolus of intravenous fluids is not
indicated. Subcutaneous exenatide, a glucagon-like peptide-1 receptor agonist, is US Food and
Drug Administration-approved for type 2 DM in adults, thus it is not appropriate for use in this
situation.

Distinguishing between type 1 and type 2 DM at presentation is not always straight forward. The
pathophysiology of type 1 DM is autoimmune destruction of the pancreatic 3 cells, causing
insulin deficiency. Type 2 DM requires both insulin resistance and progressive p-cell failure, so
that insulin production is unable to meet the demand. In the patient in this vignette, the features
that make type 2 DM more likely include: non-white race, obesity, postpubertal onset, first-
degree relative with type 2 DM, acanthosis nigricans (a marker of insulin resistance), and lack of
ketosis. Her borderline elevated blood pressure may be a clue to associated metabolic syndrome.
Polycystic ovary syndrome and dyslipidemia are also associated with insulin resistance and the
metabolic syndrome, and if present, may help to distinguish type 2 from type 1 diabetes.

Clinical features that would suggest type 1 DM include: normal or low body mass index,
associated autoimmunity such as autoimmune thyroid disease, and ketoacidosis. White race is
also more common in those with type 1 DM. It is important to note that there is considerable
overlap among the presenting clinical features of type 1 versus type 2 DM. For example, because
obesity is relatively common, type 1 DM can also occur in the setting of obesity. In addition to
the clinical presentation, diabetes-associated antibodies can be helpful in distinguishing type 1
from type 2 DM. These include antibodies to insulin, islet cells, glutamic acid decarboxylase
(GAD), and insulinoma-associated antigen (IA-2). Item C12 summarizes clinical features more
likely to occur in type 1 versus type 2 DM. No feature is absolute and overlap exists in the
clinical presentation of type 1 versus type 2 diabetes.
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PREP Pearls

e Insulin therapy is indicated for the child or adolescent with newly diagnosed type 2
diabetes if the presenting glucose is greater than 250 mg/dL or the hemoglobin Alc is
greater than 9%.

e Features making type 2 diabetes more likely than type 1 diabetes include non-white race,
obesity, signs of insulin resistance (eg, acanthosis nigricans), insidious symptom onset,
and lack of ketosis.

e Features making type 1 diabetes more likely include white race, lack of obesity, acute
onset of symptoms, associated autoimmunity, ketosis, and presence of diabetes-
associated antibodies.

ABP Content Specifications(s)
e Differentiate between type 1 and type 2 diabetes

Suggested Readings

e American Diabetes Association. Diagnosis and classification of diabetes mellitus.
Diabetes Care. 2014;37 (Suppl 1):S81-S90. doi: http://dx.doi.org/10.2337/dc14-S081.

e Copeland KC, Silverstein J, Moore KR, et al. Management of newly diagnosed type 2
diabetes mellitus (T2DM) in children and adolescents. Pediatrics. 2013;131(2):364-382.
doi: http://dx.doi.org/10.1542/peds.2012-3494.

e Dileepan K, Feldt MM. Type 2 diabetes mellitus in children and adolescents. Pediatr
Rev. 2013;34(12):541-548. doi: http://dx.doi.org/10.1542/pir.34-12-541.
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Question 13

You are performing the routine examination of a newborn 18 hours after birth. The baby was
born at 37 2/7 weeks’ gestation by routine vaginal delivery to a 38-year-old gravida 3 para 2
mother who had received good prenatal care since early in the first trimester. The pregnancy was
unremarkable and maternal screening was negative for hepatitis B surface antigen, HIV, rubella,
rapid plasma reagin, and direct antiglobulin (Coombs) test. Spontaneous rupture of membranes
occurred at home 16 hours before delivery and clear fluid was noted. Since the mother had
screened positive for group B Streptococcus vaginal colonization at 35 weeks of gestation, she
received 5 million units of penicillin G on arrival at the hospital 6 hours before delivery and
again 4 hours later. The mother had no fever and no signs of chorioamnionitis. The newborn’s
vital signs are within normal range and the physical examination reveals no abnormalities. The
baby has latched on well for breastfeeding every 2 to 3 hours. One stool and 3 wet diapers have
been documented. The parents are both present and are anxious for the newborn to be discharged
from the hospital.

Of the following, the BEST recommendation for early discharge and follow-up of this newborn
is to discharge him

after 24 hours, with follow-up care within 24 hours

after 24 hours, with follow-up care within 48 to 72 hours
at 48 hours, with follow-up care within 48 to 72 hours

at 72 hours, with follow-up care within 48 to 72 hours
now, with follow-up care within 24 hours

moow>»
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Correct Answer: B

All pediatric healthcare providers need to be familiar with the American Academy of Pediatrics
(AAP) recommendations for early discharge, follow-up, and management of newborns of
mothers with abnormal prenatal laboratory findings. A hospital stay of less than 48 hours after
delivery may be appropriate for some healthy term newborns. This newborn with a gestation of
more than 37 weeks meets criteria for discharge at or after 24 hours of age, with follow-up
within 48 to 72 hours. Although she screened positive for group B Streptococcus vaginal
colonization, the mother received adequate intrapartum antibiotic treatment before delivery and
both she and the newborn are asymptomatic.

The newborn-mother dyad in this vignette represents a common risk, group B streptococcal
disease, which must be considered in determining early discharge. The US Centers for Disease
Control and Prevention and AAP Committee on Fetus and Newborn and Committee on
Infectious Diseases have written recommendations addressing the prevention of perinatal group
B streptococcal disease and length of hospital stay for healthy term newborns. The
recommendations for prevention of group B streptococcal disease include screening, indications
for maternal intrapartum antibiotic prophylaxis, and management of neonates. Adequate
intrapartum antibiotic prophylaxis is defined as 5 million units of intravenous penicillin or 2 g of
intravenous ampicillin or cefazolin administered at least 4 hours before delivery, then 2.5 to 3.0
million units of penicillin G or 1 g ampicillin or cefazolin every 4 hours until delivery.

The duration of hospital stay for a healthy term newborn and mother should be long enough to
identify problems in either, and to ensure that the mother is able to care for herself and her
newborn at home. The health of both must be considered, as well as the adequacy of support
systems at home and access to follow-up care. Efforts should be made to discharge both
simultaneously.

Minimum criteria for discharge of a term newborn after an uncomplicated gestation, labor, and
delivery include:

term gestation (between 37 0/7 and 41 6/7 weeks’)

normal vital signs

no physical abnormalities requiring continued hospitalization

regular urination and passage of at least 1 stool spontaneously

completion of at least 2 successful feedings

no excessive bleeding from circumcision site for at least 2 hours

clinical significance of jaundice assessed and managed according to AAP guidelines
appropriate evaluation for sepsis in accordance with current guidelines

review of maternal and infant screening laboratory tests (syphilis, hepatitis B surface
antigen, HIV status, as well as blood type and direct Coombs test if indicated)
hepatitis B vaccine administered as indicated by newborn’s risk status

e routine screenings, including metabolic screening, hearing, and pulse oximetry according
to hospital protocol and state regulations
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e knowledgeable mother who demonstrates the ability and confidence to provide adequate
care for her baby

e an appropriate car seat (if relevant to family transportation situation)

e addressing any social and environmental risks

e accessible health care follow-up planned for both mother and her newborn

The neonate in this vignette has met all discharge criteria, therefore the infant and mother may be
discharged as early as 24 hours after birth. If the neonate is discharged before 48 hours after
delivery, examination by a healthcare practitioner should take place within 48 hours.

PREP Pearls

e Minimum criteria must be met for early discharge of a newborn (< 48 hours after
delivery).

e Adequate intrapartum antibiotic treatment for the prevention of group B streptococcal
disease is required to meet early discharge criteria.

e The hospital stay for a healthy term newborn and mother should be long enough to
identify problems in either and to ensure that the mother is able to care for herself and her
newborn at home.

ABP Content Specifications(s)
e Plan the early discharge of a newborn infant, including follow-up evaluation
e Plan the management of a neonate whose mother has abnormal prenatal laboratory
findings

Suggested Readings

e Benitz WE, Committee on Fetus and Newborn. Hospital stay for healthy term newborn
infants. Pediatrics. 2015;135(5):948-953. doi: http://dx.doi.org/10.1542/peds.2015-0699.

e Committee on Infectious Diseases, Committee on Fetus and Newborn. Policy statement:
recommendations for the prevention of perinatal group B streptococcal (GBS) disease.
Pediatrics. 2011;128(3):611-616. doi: http://dx.doi.org/10.1542/peds.2011-1466.

e Goyal NK, Fager C, Lorch SA. Adherence to discharge guidelines for late-preterm
newborns. Pediatrics. 2011;128(1):62-71. doi: http://dx.doi.org/10.1542/peds.2011-0258.

e Polin RA, Committee on Fetus and Newborn. Management of neonates with suspected or
proven early-onset bacterial sepsis. Pediatrics. 2012;129(5):1006-1015. doi:
http://dx.doi.org/10.1542/peds.2012-0541.

e Shakib J, Buchi K, Smith E, Korgenski K, Young PC. Timing of initial well-child visit
and readmissions of newborns. Pediatrics. 2015;135(3):469-474. doi:
http://dx.doi.org/10.1542/peds.2014-2329.

e Verani JR, McGee L, Schrag SJ. Prevention of perinatal group B streptococcal disease,
revised guidelines from CDC, 2010. MMWR Morbid Mortal WKly Rep.
2010;59(RR10):1-32. http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5910al.htm.

e Warren JB, Phillipi CA. Care of the well newborn. Pediatr Rev. 2012;33(1):4-18. doi:
http://dx.doi.org/10.1542/pir.33-1-4.
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Question 14

While seeing a child in your office, his mother mentions concerns regarding her current singleton
pregnancy. Her recent maternal serum screening was flagged for a very high maternal serum a-
fetoprotein level of 5.5 ng/mL (5.5 pg/L). The human chorionic gonadotropin and estriol levels
are normal. She is currently in her fourth month of pregnancy with accurate gestational dating.

Of the following, these test results raise concern that her unborn child MAY have

A. anencephaly

B. fetal demise

C. a neural tube defect
D. trisomy 18

E. trisomy 21
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Correct Answer: C

The unborn child in the vignette likely has an open neural tube defect. Maternal quadruple serum
screening in this clinical situation would demonstrate an elevated maternal serum a-fetoprotein
(AFP) with normal human chorionic gonadotropin (hCG), inhibin A, and unconjugated estriol
levels (LE3). Maternal quadruple screening is used in the second trimester of pregnancy between
the 15th and 20th week to assess the risk that a fetus may have a chromosomal abnormality such
as trisomy 21, trisomy 18, or an open neural tube defect/anencephaly. A mathematical
calculation is used to find a numeric risk for certain chromosomal abnormalities or defects in the
fetus by comparing known normative levels for the quadruple screen markers for that specific
week of gestation with levels seen in the current pregnancy, along with considerations for
maternal age, weight, race, and diabetic status.

Maternal serum AFP is an ideal biochemical marker because it is produced mostly by the fetus.
a-fetoprotein leaks across exposed fetal capillaries at the site of the open defect into the amniotic
fluid, then into the maternal circulation. High or low AFP levels, along with serum levels of the
other markers, could be indicative of a chromosomal anomaly or a specific birth defect (Item
C14). Serum levels can be difficult to interpret in cases of multiple gestation or inaccurate
gestational dating. The detection rate for trisomy 21, neural tube defects, and trisomy 18 is
approximately 80% with maternal quadruple screen alone, with a 5% false-positive rate. It is
even higher when combined with first-trimester serum screening, cell-free fetal DNA, and
targeted ultrasonography.

Item (14. Maternal Quadruple Screening Findings in Fetal
Anomalies/Trisomies.

Chromosomal anomaly

or birth defect AFP Estriol | hCG | Inhibin A
Open neural tube defect N normal | normal normal
Anencephaly N N Z

Gastroschisis N normal normal normal
Trisomy 21 N7 N2 N N
Trisomy 18 % N2 v

AFP, - fetoprotein; h(G, human chorionic gonadotropin
A, increased levels; \, decreased levels

Courtesy of L. Parsley

Prenatal testing also typically includes second-trimester targeted ultrasonography that screens for
birth defects and signs of chromosomal abnormalities, such as choroid plexus cysts, absent nasal
bone, open neural tube defects, or echogenic cardiac foci. The combination of maternal
quadruple screening along with a targeted second-trimester ultrasonography can detect an open
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neural tube defect in 95% of cases. Noninvasive prenatal testing is a newer technology that uses
a sample of the mother’s blood to isolate fragments of the fetus’s DNA to screen for trisomies
and sex chromosome abnormalities, with a high detection rate. This screening test can be
performed as early as 10 weeks of gestation. Diagnostic confirmation via amniocentesis or
chorionic villus sampling is recommended if a screening test result is positive.

PREP Pearls

e A maternal quadruple screening result showing an elevated maternal serum o-fetoprotein
(AFP) with normal human chorionic gonadotropin (hCG), inhibin A, and unconjugated
estriol levels (LE3) is highly suggestive of an open neural tube defect.

e Maternal quadruple screening in pregnancy measures serum levels of AFP, unconjugated
estriol, the p component of hCG, and inhibin A.

e Maternal quadruple screening is used in the second trimester of pregnancy (between the
15th and 20th week) to assess the risk of a fetal chromosomal abnormality such as
trisomy 21, trisomy 18, or an open neural tube defect/anencephaly.

e If a prenatal screening test is positive for an increased risk of a chromosome abnormality,
diagnostic confirmation via amniocentesis or chorionic villus sampling is recommended.

ABP Content Specifications(s)
e Understand the usefulness of maternal blood screening in prenatal diagnosis

Suggested Readings

e Canick JA, MacRae AR. Second trimester serum markers. Semin Perinatol.
2005;29(4):203-208. doi: http://dx.doi.org/10.1053/j.semperi.2005.05.011.

e Huang T, Alberman E, Wald N, Summers AM. Triploidy identified through second-
trimester serum screening. Prenat Diagn. 2005;25(3):229-233. doi:
http://dx.doi.org/10.1002/pd.1115.

e Rose NC, Mennuti MT. Maternal serum screening for neural tube defects and fetal
chromosome abnormalities. West J Med. 1993;159(3):312-317.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1011344/pdf/westjmed00073-0082.pdf.
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Question 15

A father brings his 11-year-old daughter to your office for a health supervision visit. His
daughter began puberty at a young age, and he asks you whether there will be any social,
behavioral, or academic impact associated with her early pubertal development.

Of the following, the MOST accurate response is that young girls like his daughter often have

better academic performance

better conduct in school

decreased risk for early sexual initiation
no risks associated with early development
poor body image

mooOw>
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Correct Answer: E

Adolescence is the period of development between the onset of puberty and adulthood.
Adolescent development can be divided into 3 major components: physical, cognitive, and
psychosocial. Physical changes include an increased rate of linear growth and the development
of secondary sexual characteristics, which typically begin between ages 8 and 13 years in girls
and 9 and 14 years in boys. The primary task of cognitive development is the transition from
concrete to abstract thinking. The psychosocial development of adolescence involves the
achievement of a mature self-identity, mature sexuality, and independence. Development of a
healthy self-identity is pivotal because a negative self-identity has been linked to adverse
consequences, such as poor interpersonal relationships, risky behaviors, and depression.

The timing of the physical changes of puberty can have an impact on the development of a sense
of self. Early pubertal changes in girls have been associated with lower self-esteem and poor
body image. Early maturing girls tend to have lower academic achievement, evidenced by lower
high school grade point averages and a higher incidence of course repetition. Adolescents who
experience puberty earlier than their peers have an increased risk of depression, anxiety,
psychosomatic symptoms, drug use, truancy, and sexual initiation.

PREP Pearls
e Psychosocial developmental during adolescence involves the achievement of a mature
self-identity, mature sexuality and independence.
e Early pubertal changes in girls have been associated with lower self-esteem and poor
body image.

ABP Content Specifications(s)
e Understand the effect of rapid body changes on an adolescent’s sense of self
e Understand features associated with an adolescent’s search for identity

Suggested Readings

e Downing J, Bellis MA. Early pubertal onset and its relationship with sexual risk taking,
substance use and anti-social behaviour: a preliminary cross-sectional study. BMC Public
Health. 2009;9:446. doi: http://dx.doi.org/10.1186/1471-2458-9-446.

e Golub MS, Collman GW, Foster PM, et al. Public health implications of altered puberty
timing. Pediatrics. 2008;121 Suppl 3:5218-S230. doi:
http://dx.doi.org/10.1542/peds.2007-1813G .

e Hazen E, Schlozman S, Beresin E. Adolescent psychosocial development. Pediatr Rev.
2008;29(5):161-168. doi: http://dx.doi.org/10.1542/pir.29-5-161.

e Sherer S, Radsik M. Psychosocial development in normal adolescents and young adults.
In: Neinstein LS, Katzman DK, Callahan T, Gordon CM, Joffe A, Rickert V, eds.
Neinstein’s Adolescent and Young Adult Health Care: A Practical Guide. 6th ed.
Philadelphia, PA: Wolters Kluwer; 2016:38-42.
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Question 16

A 15-year-old adolescent is brought to your office with concerns about poor school performance.
He complains of difficulty concentrating and remembering facts needed for tests. His parents
report that he seems more anxious recently and have observed that he has been intermittently
eating larger meals and snacks. They are concerned about his sleep as they have noticed his eyes
to appear red. There have been no significant changes at home. He has been a healthy adolescent
who has done well in school in previous years.

Of the following, the BEST next step in management is to

ask the family to keep a record of your patient’s sleep habits

direct the family to request an Individualized Education Program
give the family Vanderbilt questionnaires for his teachers to complete
interview your patient separately and ask about drug use

provide the family with contact information for counseling services

moow>
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Correct Answer: D

The differential diagnosis for poor school performance in an adolescent includes possible illicit
drug use. Although other reasons for academic underachievement are conceivable, the
constellation of behavioral and physical symptoms in the patient in this vignette who is otherwise
healthy and had previously done well in school is consistent with marijuana use. This includes
decreased concentration, increased anxiety, increased hunger, and red eyes. Interviewing the
patient separately and asking about drug use is the best next step in management for the patient
in this vignette.

Marijuana is the most commonly used illegal substance in the United States and worldwide.
Derived from the cannabis plant, marijuana’s primary active component is delta-9-
tetrahydrocannabinol (THC). Selective cannabis plant breeding has increased the THC content of
marijuana, making marijuana more potent today than in the past. Marijuana’s street names
include pot, grass, dope, ganja, MJ, and hemp. Marijuana can be smoked in a variety of forms
(eg, cigarettes, pipes, cigars) or can be mixed with food and ingested (eg, brownies, candies).
Marijuana’s effects occur within seconds of smoking and 30 to 90 min after ingestion. The peak
is 15 to 30 min after smoking and 2 to 3 hours after ingestion. Effects last up to 4 hours after
smoking and up to 12 hours after ingestion.

Marijuana produces various physiologic results. The cardiovascular outcomes are most
consistent and include the sympathomimetic effects of tachycardia and increased blood pressure.
Palpitations, abnormal orthostatic responses, and peripheral vasodilation may also occur. Regular
marijuana smoking can produce respiratory problems and can decrease pulmonary function. The
harmful chemicals and carcinogens in marijuana smoke increase the risk of respiratory tract
cancer and lung damage. Marijuana’s other physiologic effects may include conjunctival
injection, nystagmus, dry mouth, slurred speech, hunger, and ataxia.

Neurobehavioral consequences of marijuana use include poor executive function, decreased
concentration, memory impairment, distorted perception, drowsiness, and impaired cognition.
These effects interfere with learning and school performance. By impairing judgment,
coordination, and reaction time, marijuana increases risk-taking behaviors (eg, unprotected sex,
drug use) and injuries (eg, motor vehicle accidents). Some marijuana users may experience
anxiety and panic attacks. Mental health problems such as anxiety, depression, and schizophrenia
may worsen with heavy use.

Other reasons for academic problems in this patient are possible. While sleep disturbance,
clarified from a record of the patient’s sleep habits, is possible and may coexist with marijuana
use, other symptoms such as increased hunger make it unlikely as the primary cause for this
patient’s academic underachievement. Next, an Individualized Education Program is essential in
providing for special education services for a student with learning disability or other eligible
condition. Children with learning disabilities tend to present before high school, making learning
disability less likely in this patient. Eligibility under “other health impaired” could be considered
should this patient have attention-deficit/hyperactivity disorder (ADHD). Vanderbilt
guestionnaires are helpful in the assessment of a student with possible ADHD, which may be
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considered for this patient’s difficulty with concentration and poor school performance.
However, ADHD is also less likely, given the patient’s prior academic success and that his
symptoms are accompanied by other clinical features such as increased hunger and red eyes.
While counseling services could be helpful in addressing the adolescent’s drug use and difficulty
with school, providing the family with contact information for these services would not be the
next best step in management. The next step would be to interview the adolescent separately
about possible drug use.

Ilicit drug use should be considered in the differential diagnosis of an adolescent with new onset
academic underachievement. Marijuana is the most commonly used illicit drug and has negative

immediate and long-term behavioral and health consequences. Early consideration of marijuana

use may identify and prevent harm to adolescent users.

PREP Pearls

e lllicit drug use should be considered in the differential diagnosis of an adolescent with
new onset academic underachievement.

e Marijuana is the most commonly used illicit drug and has negative immediate and long-
term behavioral and health consequences.

e Marijuana’s physiologic effects include tachycardia, increased blood pressure, decreased
pulmonary function, increased risk of lung cancer, conjunctival injection, nystagmus, dry
mouth, slurred speech, hunger, and ataxia.

e Neurobehavioral consequences of marijuana use include poor executive function,
decreased concentration, memory impairment, distorted perception, drowsiness; impaired
cognition, judgment, and coordination; and reaction time.

e Mental health problems such as anxiety, depression, and schizophrenia may worsen with
heavy use of marijuana.

ABP Content Specifications(s)
e Recognize the major behavioral consequences of marijuana use/abuse
e ldentify the major physiologic consequences associated with marijuana use/abuse

Suggested Readings

e Ammerman S, Ryan S, Adelman WP, Committee on Substance Abuse, Committee on
Adolescence. Technical report: the impact of marijuana policies on youth: clinical,
research, and legal update. Pediatrics. 2015;135(3):e769-e785. doi:
http://dx.doi.org/10.1542/peds.2014-4147.

e Neuspiel DR. Marijuana. Pediatr Rev. 2012;33(7):333-334. doi:
http://dx.doi.org/10.1542/pir.33-7-333.

e Wong GS. Cannabis (marijuana): acute intoxication. UpToDate. Available online only
with subscription.
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Question 17

A 17-year-old female soccer player is brought to the emergency department (ED) following a
head injury that occurred while she was playing in a soccer game. Approximately 20 minutes
ago, she collided head-to-head with another player while she was running and fell to the ground.
Her mother, who accompanied her daughter to the ED, tells you that she had a very brief loss of
consciousness (less than 15 seconds) immediately following the injury and that she has seemed
“dazed” since it occurred. She vomited once about 10 minutes ago.

A review of the patient’s medical history indicates that she has no significant past medical or
surgical history, takes no medications, has no allergies, and has had no prior head injuries.

In the ED, the patient is sleepy, but answers all questions appropriately and follows instructions.
When you ask her about her current symptoms, she states: “My head still hurts, but it is starting
to feel a little better now.” Her vital signs are within normal limits. On physical examination, her
pupils are equal in size and reactivity. She has a 3 x 4 cm area of ecchymosis near the center of
her forehead, but no hematomas or step-offs on palpation of her entire forehead and scalp. There
are no focal deficits on a complete neurologic examination, although she tells you that she feels
tired and wants to lie down again after you ask her to walk back and forth across the room. The
remainder of the physical examination is unremarkable.

Of the following, the MOST appropriate next step in the management of this patient is to

admit her to the hospital for 24-hour observation
continue to observe her in the emergency department
discharge her home with her mother now

obtain neurosurgical consultation

order computed tomography of the brain

moow>»
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Correct Answer: B

The adolescent girl in the vignette presents for evaluation after sustaining a closed head injury
associated with a very brief loss of consciousness. Though she complains of headache and feels
sleepy in the emergency department (ED), her symptoms have begun to improve since her injury
occurred only 20 minutes ago. She has no focal deficits on neurologic examination. Continued
clinical observation is the most appropriate next step in her management.

Head injury is the leading cause of death and disability in pediatric trauma victims. While most
children sustaining head trauma have only minor injuries, a small number will have more serious
injuries, with the potential for clinical deterioration and significant sequelae. All providers of
pediatric care must understand how to appropriately evaluate and initially manage those children
and adolescents who present after sustaining head trauma.

Pediatric head injuries account for over 600,000 ED visits and presumably an even larger
number of visits and calls to primary care providers each year. Most closed head injuries in
children result from falls, motor vehicle collisions, automobile versus pedestrian accidents,
bicycle-related injuries, and sports-related injuries. The majority of pediatric closed head injuries
are minor, though some can be life-threatening; more than 3,000 deaths related to head trauma
occur in US children annually. Pediatric providers are challenged with identifying the relatively
small number of children at high risk for intracranial complications and clinical deterioration
after closed head trauma from the many who are at very low risk. Clinical symptoms are neither
completely sensitive nor specific for significant injury.

Computed tomography (CT) of the brain is a rapid and accurate way to identify intracranial
injuries in children after head trauma. There is consensus that patients identified as high risk for
intracranial injury should undergo early noncontrast CT of the brain for evidence of intracranial
hemorrhage, midline shift, or increased intracranial pressure. However, widespread use of this
diagnostic modality has downsides; these include exposure of the brains of developing children
to ionizing radiation, identification of minor lesions or incidental findings with unclear clinical
importance, the need for sedation for younger or uncooperative pediatric patients, and significant
increases in healthcare costs. The goal of pediatric providers should be to identify children with
clinically important intracranial injury after head trauma, while limiting unneeded radiographic
imaging in children at low risk.

Recent studies, including a very large multicenter study conducted through the Pediatric
Emergency Care Applied Research Network (PECARN), have yielded validated clinical decision
rules that can help to provide a useful clinical framework for determining which children are at
higher (as well as at very low) risk for clinically important brain injuries after head trauma.
Based on the findings of the PECARN study, the risk of clinically important traumatic brain
injury is estimated at more than 4% for children with a Glasgow coma scale score of 14, other
signs of altered mental status, palpable skull fracture, or signs of basilar skull fracture. Thus, CT
of the brain is recommended for these children.

American academy of pediatrics 49



American Academy of Pediatrics PREP 2017

For those children meeting the following criteria, the risk of clinically important traumatic brain
injury has been determined to be extremely low (< 0.05%) and thus brain CT is not
recommended:

Normal neurologic examination findings
Normal mental status

Normal behavior as noted by caregiver
No loss of consciousness

No vomiting

No severe headache

No evidence of skull fracture (no nonfrontal scalp hematoma for children younger than 2
years of age)

No signs of basilar skull fracture

e No high-risk mechanism

e No concern for inflicted injury

For children in the “intermediate” risk category (for example, those with history of isolated loss
of consciousness, isolated headache, isolated vomiting, and certain isolated scalp hematomas in
infants older than 3 months of age but no alteration of mental status or signs of skull fracture),
the PECARN guidelines recommend that the decision to perform brain CT versus clinical
observation only should be made based on additional clinical factors, such as the presence of
single versus multiple intermediate risk factors, age younger than 3 months, worsening
symptoms or signs after ED observation, physician experience, and parental preference. The
patient in the vignette would fall into this “intermediate” risk category, but she is already
showing clinical improvement over the short timeframe since her injury occurred.

Clinical observation before the decision to obtain brain CT allows providers to selectively image
only those patients whose symptoms worsen or fail to improve. The PECARN study
investigators found that brain CT utilization was lower among children who were observed
following closed head trauma without a higher rate of clinically significant traumatic brain
injuries, especially if their symptoms improved during the observation period. In one study of
children who sustained minor closed head injuries, ED observation time was associated with a
time-dependent decrease in brain CT rate, without delaying identification of significant traumatic
brain injuries.

While a period of continued observation is warranted for the patient described in the vignette
given that she has intermediate risk for significant traumatic brain injury as defined by the
PECARN clinical decision rule, her symptoms are improving within just a few minutes of her
injury. Immediate admission to the hospital for a 24-hour period is unnecessary at this time.
While there is no definite consensus regarding the optimal observation period for children
following minor closed head injury, some experts have recommended an observation period of 4
to 6 hours. For the patient in the vignette, hospitalization for a prolonged period of clinical
observation is not likely to be needed if her symptoms continue to improve and therefore is not
the best next step in her management at this time.
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Discharging the patient home with her mother immediately without further clinical observation
for continued improvement in symptoms is not the best next step in management based on the
PECARN clinical decision guidelines.

As the patient is displaying no focal neurologic deficits, is only at intermediate risk for a
clinically significant traumatic brain injury, and is already displaying clinical improvement,
neurosurgical consultation is not warranted at this time.

While immediately obtaining a CT brain for the patient in the vignette is an option, clinical
observation before obtaining CT brain would be the best next step in management given that her
symptoms are quickly improving and that she has a nonfocal neurologic examination. Clinical
observation will most likely prevent this patient from exposure to the health risks and costs
associated with brain CT.

PREP Pearls

e While computed tomography (CT) of the brain is a rapid and accurate way to identify
intracranial injuries in children after head trauma, use of this diagnostic modality has
downsides, including exposure to ionizing radiation, identification of minor lesions or
incidental findings with unclear clinical importance, the need for sedation for younger or
uncooperative pediatric patients, and significant increases in healthcare costs

e The goal of pediatric providers should be to identify children with clinically important
intracranial injury after head trauma to prevent deterioration and secondary brain injury,
while limiting unneeded radiographic imaging in children at low risk.

e For patients falling into the “intermediate risk™ category for intracranial injury, observing
patients clinically before obtaining computed tomography of the brain allows providers to
selectively image only those whose symptoms worsen or fail to improve.

ABP Content Specifications(s)
e Plan the appropriate diagnostic evaluation of closed-head injury and brief loss of
consciousness
e Plan the appropriate physical and laboratory evaluation of head injury, including serial
evaluations of the patient’s status
e Recognize the immediate life-threatening complications of closed-head trauma

Suggested Readings

e Kuppermann N, Holmes JF, Dayan PS, et al. Identification of children at very low risk of
clinically important brain injuries after head trauma: a prospective cohort study. Lancet.
2009;374(9696):1160-1170. doi: http://dx.doi.org/10.1016/S0140-6736(09)61558-0.

e Schonfeld D, Fitz BM, Nigrovic L. Effect on the duration of emergency department
observation on computed tomography use in children with minor blunt head trauma. Ann
Emerg Med. 2013;62(6):597-603. doi:
http://dx.doi.org/10.1016/j.annemergmed.2013.06.020.
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e Schunk JE, Schutzman SA. Pediatric head injury. Pediatr Rev. 2012;33(9):398-411. doi:
http://dx.doi.org/10.1542/pir.33-9-398.

e Wing R, James C. Pediatric head injury and concussion. Emerg Med Clin North Am.
2013;31(3):653-675. doi: http://dx.doi.org/10.1016/j.emc.2013.05.007.
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Question 18

A 4-year-old boy with acute lymphocytic leukemia presents to the oncology clinic for laboratory
evaluation. He is currently receiving consolidation chemotherapy. His mother informs you that 9
days ago he was in contact with a child who has now been diagnosed with varicella. Her son has
not had varicella in the past. His serologic test results are not available.

Of the following, the BEST next step in management is to administer

acyclovir

ganciclovir

intravenous immune globulin
varicella vaccine

varicella-zoster immune globulin

moow>
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Correct Answer: E

For the patient described in the vignette, administration of varicella-zoster immune globulin
would be the best next step in management. Passive immunoprophylaxis after exposure to
varicella is indicated in individuals likely to develop infection if exposed and likely to have
complications if they develop infection. Severe disease can occur in immunocompromised hosts
and complications can include bacterial superinfection, pneumonitis, hepatitis, and encephalitis.

The clinical manifestations and epidemiology of varicella have been altered with routine
vaccination. In unvaccinated individuals, varicella manifests as a generalized vesicular rash with
at least 250 lesions in various stages of development (Iltem C18). Vaccinated individuals who
experience breakthrough disease have far fewer lesions (median of less than 50) that can be
maculopapular instead of vesicular. As a result of routine vaccination, the illness peaks at 10 to
14 years of age.

e : m.‘
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Item C18: Varicella rash in an unvaccinated child. Reprinted with permission from Kimberlin
DW, Brady, MT, Jackson, MA, Long SS, eds. Red Book: 2015 Report of the Committee on

Infectious Diseases. 30th ed. Elk Grove Village, IL American Academy of Pediatrics; 2015.

After primary infection, varicella-zoster virus remains latent in sensory ganglia. Reactivation of
disease leads to herpes zoster or shingles. Herpes zoster is typically a vesicular rash distributed
over 1 to 3 dermatomes and can be associated with local pain or neuralgia. In
immunocompromised patients, however, herpes zoster can become a disseminated infection,
with lesions in multiple dermatomes and organ involvement.

Candidates for immunoprophylaxis include immunocompromised patients, certain neonates, and
pregnant women. Immunocompromised patients include individuals with a congenital or
acquired T-lymphocyte immunodeficiency, neoplasms affecting the bone marrow or lymphatic
system, those who have received a hematopoietic stem cell transplant, and those receiving
immunosuppressive therapy including prednisone at a dose of 2 mg/kg per day or more for 14
days.
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While varicella-zoster immune globulin should be given as soon as possible after exposure,
limited data suggest there may be efficacy up to 10 days after exposure. Prior to 2012, immune
globulin was administered only up to 96 hours after the exposure. Given the revision in the
allowable time frame for administration, the patient in the vignette who was exposed 9 days ago
would still be a candidate for varicella-zoster immune globulin. Based on expert opinion,
intravenous immune globulin can be used for candidates as passive immunoprophylaxis if the
varicella-specific formulation cannot be obtained.

Acyclovir can also be used for postexposure prophylaxis, starting at 7 days after exposure, when
passive immunoprophylaxis is not available. Of note, acyclovir may modify disease in healthy
children, though data are lacking regarding its efficacy in immunocompromised children. While
ganciclovir is effective against varicella-zoster virus, it is typically used for disease due to
cytomegalovirus. Additionally, ganciclovir has poor oral bioavailability and therefore is not used
as an oral agent for prophylaxis.

When an individual lacking immunity is exposed to a person with varicella but does not meet
criteria for receipt of immunoglobulin, varicella vaccine can be used for postexposure
prophylaxis if the individual is 12 months of age or older and the vaccine is not contraindicated.
If using vaccine, it must be given up to 5 days after exposure.

PREP Pearls

e Passive immunoprophylaxis after exposure to varicella is indicated in
immunocompromised patients, certain neonates, and pregnant women.

e Varicella-zoster immune globulin should be given as soon as possible after exposure or
up to 10 days after exposure to varicella.

e For individuals that are nonimmune and exposed but otherwise do not meet criteria for
immunoprophylaxis, varicella vaccine can be used if the individual is 12 months of age
or older and the vaccine is not contraindicated.

ABP Content Specifications(s)
e Understand the relationship between varicella and herpes zoster infection
e Plan appropriate control measures to prevent the spread of varicella and herpes zoster
e Understand the epidemiology of varicella-zoster virus
e Recognize the clinical features associated with varicella and herpes zoster infections in
normal and immunocompromised children of various ages

Suggested Readings

e American Academy of Pediatrics. Varicella-zoster virus infections. In: Kimberlin DW,
Brady MT, Jackson MA, Long SS, eds. Red Book: 2015 Report of the Committee on
Infectious Diseases. 30th ed. Elk Grove Village, IL: American Academy of Pediatrics;
2015:846-860.

e US Centers for Disease Control and Prevention. Updated recommendations for use of
VariZIG- United States, 2013. MMWR Morbid Mortal Wkly Rep. 2013;62(28):574-576.
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6228a4.htm.
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Question 19

A 6-month-old female infant is brought to your office by her mother with concerns about her
difficulty in passing stools. The girl’s mother reports that she had normal passage of meconium
and passed stools well until 1 month ago when rice cereal was introduced. Her stools are now
described as formed, difficult, and painful to pass. You prescribe lactulose. The girl’s mother is
concerned that her daughter will become dependent on this treatment, and asks how it works.

Of the following, the mechanism of action of this treatment is as a(n)

A. bulking agent

B. chloride channel activator
C. osmotic

D. prebiotic

E. stimulant
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Correct Answer: C

The mechanism of action of lactulose is as an osmotic agent. The treatment of constipation
involves the use of behavioral, dietary, and medical therapies. Medical therapy may include
various medications, each with a different mechanism of action (Item C19A ). Prebiotics, sugars
that help to support an active and healthy gut microbiome, are not currently the standard of care
for the treatment of constipation. The differential diagnosis of constipation varies by age (Item
C19B).

Item C19A. Medications for the Treatment of

Constipation.
Class Medication(s) Mechanism of Action
Osmotic laxative Lactulose Poorly absorbed ions
Magnesium hydroxide or molecules create
Polyethylene glycol 3350 an osmotic gradient,
Sorbitol drawing water into the
Sodium phosphate intestines.
Stimulant laxative | Bisacodyl Increases peristalsis in
Castor oil the colon, and fluid and
Senna electrolyte secretion in
the distal small bowel
and colon
Stool softener Docusate sodium Acts as a surface-active
agent to facilitate the
interaction of water
with the stool
Chloride channel Lubiprostone Activates chloride
activator channels on the small
intestinal mucosa,
increasing chloride rich
intestinal fluid secretion
that increases luminal
water content
Lubricant Mineral oil Softens and lubricates
Bulking agent Fiber Increases stool bulk and
Methylcellulose water in the stool
Psyllium

Courtesy of C. Waasdorp Hurtado
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Item C19B. Differential Diagnosis of Constipation.

Age Differential for Constipation
0-12 months Anal malformation
Anterior displacement of the anus
(ystic fibrosis

Decreased muscle tone
Hirschsprung disease
Hypercalcemia

Hypokalemia
Hypothyroidism

Imperforate anus with fistula
Medication side effect
Mitochondrial disorders
Neuromuscular disorder
Neuronal intestinal dysplasia
Spinal abnormality

>12 months Anterior displacement of the anus
Celiac disease

Decreased muscle tone
Developmental delay
Functional constipation (>95%)
Gluten sensitivity

Heavy-metal poisoning
Hirschsprung disease
Hypercalcemia

Hypokalemia

Hypothyroidism

Imperforate anus with fistula
Medication side effects
Mitochondrial disorders
Neuronal intestinal dysplasia
Physical or sexual abuse

Courtesy of C. Waasdorp Hurtado

To appropriately manage constipation, it is important to identify the underlying etiology.
Appropriate management should address dietary changes, behavioral modification, medical
management, and parental education. Dietary recommendations include maximizing fiber,
increasing the consumption of poorly absorbed carbohydrates (prune and pear juice), and
ensuring appropriate fluid intake for age. Fiber should be increased with a blend of both soluble
and nonsoluble fiber. The recommended daily intake is 5 + age (in years) grams. Many children
have significant behavioral issues surrounding toileting, including withholding. To maximize the
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likelihood of success, the physician and family should create a stooling regimen. Reward charts
may be helpful. Toilet sitting after meals maximizes the benefit of the gastrocolic reflex, and is
achievable for most families. If needed, medical management can be added by selecting the
appropriate medication from Table C19A, based on the severity of the constipation. Finally,
education of parents plays an enormous role in successful treatment.

PREP Pearls
e Lactulose is an osmotic agent used to treat constipation.
e Constipation has a broad differential diagnosis that differs between infants and children.

e Dietary management plays a significant role in the successful management of
constipation.

ABP Content Specifications(s)
e Formulate an age-appropriate differential diagnosis in a patient with constipation
e Plan the appropriate management of a patient with constipation

e Understand the action of laxatives, stool softeners, and lubricants in a patient with
constipation

Suggested Readings

e Auth MK, VoraR, Farrelly P, Baillie C. Childhood constipation. BMJ. 2012;345:e73009.
doi: http://dx.doi.org/10.1136/bmj.e7309.

e Hoekman DR, Benninga MA. Functional constipation in childhood: current
pharmacotherapy and future perspectives. Expert Opin Pharmacother. 2013;14(1):41-51.
doi: http://dx.doi.org/10.1517/14656566.2013.752816.

e Langer JC. Hirschsprung disease. Curr Opin Pediatr. 2013;25(3):368-374. doi:
http://dx.doi.org/10.1097/MOP.0b013e328360c2a0.

e Stewart ML, Schroeder NM. Dietary treatments for childhood constipation: efficacy of
dietary fiber and whole grains. Nutr Rev. 2013;71(2):98-109. doi:
http://dx.doi.org/10.1111/nure.12010.
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Question 20

An 18-month-old girl presents to your office for a health supervision visit. Her parents express
concern that the girl toe walks on the left side and has an unusual gait. They first noticed this 3
months ago when she began walking. The girl was delivered at term and has appropriately met
all developmental milestones. She has been well, other than experiencing several “colds” over
the past few months. On physical examination, the child’s muscle tone is normal. She has limited
abduction and internal rotation of the left hip, and her left leg appears to be shorter than the right.
On observation of her gait, you note toe walking on the left side.

Of the following, the BEST next step in evaluation would be to obtain

a complete blood cell count and C-reactive protein test
magnetic resonance imaging of the brain

radiographs of the hip and pelvis

scanogram radiographs to determine leg lengths
ultrasonographic images of the hips

moowy
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Correct Answer: C

The combination of apparent leg length discrepancy, abnormal gait, and decreased hip range of
motion in a young child, in the absence of constitutional symptoms, suggests a dislocated hip.
Hip radiographs should be obtained for the child in this vignette to evaluate hip joint
morphology.

Developmental dysplasia of the hip (DDH) refers to deficient development of the hip joint.
Children with mild dysplasia may have subtle radiographic findings, such as flattening of the
acetabulum and clinically normal hips. In more severely affected children, the hip is subluxed or
dislocated. Affected hips are typically unstable on physical examination in the newborn period.
In rare cases, physical examination and ultrasound are normal in young infants, and dysplasia is
identified later. Risk factors for DDH include female sex, firstborn status, breech presentation,
family history, and oligohydramnios. Positional musculoskeletal deformities (eg, metatarsus
adductus, congenital torticollis) may also be associated with DDH.

On physical examination, children with a dislocated hip have a positive Galeazzi sign; with the
knee and hip flexed, the thigh will appear shorter on the affected side because of the superior
position of the femoral head. In infants, the Ortolani and Barlow maneuvers are used to detect
hip instability. For both maneuvers, the hip and knee are flexed to 90 degrees, with the hip
adducted. In the case of a dislocatable hip, the Barlow maneuver, which applies posterior
pressure to the knee while maintaining hip adduction, will cause the examiner to feel a “clunk”
as the hip shifts posteriorly. With the Ortolani maneuver, the examiner abducts the hip. The test
result is positive when the examiner can feel a dislocated hip clunk back into place. Infants and
children with DDH typically exhibit limited hip abduction, especially in the case of a dislocated
hip that cannot be reduced.

Ultrasonography is the preferred imaging method to evaluate the hip in young infants before
ossification of the femoral head. However, ultrasonographic screening for dysplasia before the
age of 6 weeks results in a high rate of false-positive results. Radiographs are more helpful once
the ossific nucleus of the femoral head is visible, which occurs at about 5 or 6 months of age.
This would be the preferred imaging method for the child in the vignette. Laboratory evaluation
for the presence of infection or inflammatory arthritis would be appropriate for a child with a
more acute presentation and with systemic symptoms. Magnetic resonance imaging of the brain,
presumably to look for injury associated with cerebral palsy, would not be indicated given the
child’s normal gross motor development and tone. A scanogram includes simultaneous bilateral
anteroposterior radiographs of the hips, knees, and ankles, alongside a metal ruler, to accurately
measure leg length. A leg-length discrepancy would explain the child’s gait, but not the limited
hip motion.
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PREP Pearls
e For an ambulatory child, a unilateral toe-walking gait and limited hip range of motion
suggests a hip dislocation.
e Ultrasonography is the preferred imaging method to evaluate hip dysplasia in a child
younger than 5 to 6 months.
e Radiographic evaluation is the preferred imaging method to evaluate hip dysplasia in a
child older than 6 months

ABP Content Specifications(s)
e Plan the appropriate diagnostic evaluation of developmental dysplasia/subluxation of the
hip in patients of various ages
e Recognize the clinical findings associated with developmental dysplasia/subluxation of
the hip

Suggested Readings
e Nemeth BA, Narotam V. Developmental dysplasia of the hip. Pediatr Rev.
2012;33(12):553-561. doi: http://dx.doi.org/10.1542/pir.33-12-553.
e Sarwark JF, LaBella CR. Pediatric Orthopaedics and Sports Injuries: A Quick Reference
Guide. 2nd ed. ElIk Grove Village, IL: American Academy of Pediatrics; 2014: 650 pp.
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Question 21

A 6-year-old girl is brought to your office with an itchy rash. The rash started on her right upper
arm 2 days ago and spread to her right lower leg this morning. She was playing outside in the
park several days ago. She has had no fevers and has otherwise been well. On examination, your
patient has several linear streaks of vesicles on her right arm (Item Q21 ) and right lower leg

Item Q21 : Rash described in the vignette. Reprinted with permission from Krowchuk DP,
Mancini AJ, eds. Pediatric Dermatology.A quick Reference Quide. 2nd ed. Elk Grove Village,
IL: American Academy of Pediatrics; 2012

Of the following, you are MOST likely to tell her parents that

keeping the rash covered will help prevent spread to other people
oral steroids are indicated with the rash being in 2 different locations
swimming should be avoided until all lesions have crusted over
topical steroids are sufficient treatment

treatment with oral acyclovir will shorten the duration of the rash

moowp
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Correct Answer: D

The girl in this vignette has allergic contact dermatitis. Of the options given, the most
appropriate one is to tell her parents to apply topical corticosteroids. Allergic contact dermatitis,
such as the rhus dermatitis illustrated in Item C21 , is a T-cell mediated hypersensitivity reaction
caused by the exposure of the skin to a particular antigen. Common antigens associated with
allergic contact dermatitis include jewelry (especially jewelry containing nickel), clothing, shoes,
henna tattoo dyes, and plants. Rhus dermatitis is caused by poison ivy, poison sumac, or poison
oak, and typically presents as linear streaks of vesicles in areas where the plant has come into
contact with the skin. This rash is intensely pruritic and the treatment is mainly aimed at
reducing the itch and discomfort associated with the rash. Treatment consists of cool compresses,
as well as medium-to-high dose topical corticosteroids. An oral antihistamine is often also used
to decrease the pruritus.

In addition to treatment with steroid creams and antihistamines, it is important to eliminate any
potential further exposure to the antigen. Patients should be advised to use soap and water to
remove any remaining antigen on the skin and under the fingernails. Clothes should also be
washed, as any remaining antigen could lead to the development of new areas of dermatitis.

The fluid from the ruptured vesicles does not cause a spread of the dermatitis; therefore, the rash
does not need to be covered up and children do not need to avoid swimming in pools. Oral
steroids are often used to treat rhus dermatitis when there are large reactions that lead to swelling
around the eyes or genitals. Oral steroids are not indicated when the rash leads only to mild
swelling. The vesicular rash associated with rhus dermatitis is not associated with varicella or
herpes viruses and treatment with acyclovir is not appropriate.

PREP Pearls
e Topical steroids are the mainstay of treatment for contact dermatitis; oral steroids are
indicated only when there are large reactions around the eyes or the genitals.
e Fluid from ruptured vesicles in rhus dermatitis does not lead to additional areas of skin
being affected.

ABP Content Specifications(s)
e Recognize the clinical findings associated with contact dermatitis

Suggested Readings
e Chiu YE, Dickey BZ. Contact dermatitis. In: Kliegman RM, Stanton BF, St Geme JW I,
Schor NF, Behrman RE, eds. Nelson Textbook of Pediatrics. 20th ed. Philadelphia, PA:
Saunders Elsevier; 2016:3150-3152.
e Yoo K-Y, Langevin KK, Craft N. Papulosquamous eruptions. In: Berkowitz, CD, ed.
Berkowitz’s Pediatrics: A Primary Care Approach. 5th ed. Elk Grove Village, IL:
American Academy of Pediatrics; 2014:821-825.
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Question 22

You are seeing a 13-month-old boy in your office for the first time, after his family recently
moved to the United States. He was born at term after an uncomplicated pregnancy. He is the
third child born to these parents. Their first 2 children are girls who are healthy and thriving.
They report that this child has been "sickly™ almost from birth. He has had multiple episodes of
otitis media, recurrent oral ulcers, several skin abscesses especially in the perianal region, and
was hospitalized twice for pneumonia. On physical examination, the boy’s growth is lower than
the third percentile for weight and at the tenth percentile for height. The results of a complete
blood cell count taken in the office are shown

Laboratory Test Patient Result

White blood cell count 11,000/uL (11.0 x 10%/L)
Neutrophils 2%

Lymphocytes 23%

Monocytes 3%

Eosinophils 1%

Basophils 1%

Platelet count 245 x 10%/uL (245 x 10%/L)

Of the following, the test MOST likely to reveal the boy's diagnosis is

colonoscopy for evidence of inflammatory bowel disease
gene sequencing for cystic fibrosis mutations

gene sequencing for severe congenital neutropenia
lymphoblast evaluation by flow cytometry

phagocyte oxidative burst by flow cytometry

moow>»
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Correct Answer: E

The child in the vignette has a medical history replete with stigmata associated with an
abnormality of the innate immune system, and in particular, of the neutrophil. These include
recurrent oral ulcers, repeated invasive bacterial illnesses, and poor growth. Given the normal
absolute neutrophil count found on the complete blood cell count (CBC), neutrophil dysfunction
should be considered. The most common disorder of neutrophil function is chronic
granulomatous disease (CGD), a defect caused by a failure to produce oxygen radicals needed to
kill phagocytosed microorganisms. The gold standard for diagnosing CGD is testing the
phagocyte oxidative burst with flow cytometry.

Chronic granulomatous disease occurs in both X-linked and autosomal recessive forms. The X-
linked form is by far the most common and is caused by a mutation in the CYBB gene that
results in a dysfunctional gp91 protein. The most common autosomal form of CGD is caused by
a mutation in the NCF1 gene on chromosome 7, resulting in a dysfunctional p47 protein. CGD
most often presents with recurrent abscesses, in particular caused by Staphylococcus aureus. It
can also present with invasive fungal infections, usually with Aspergillus.

Other rarer disorders of neutrophil function exist. Leukocyte adhesion deficiency represents a
group of genetic disorders that result in the failure to express proteins necessary for the normal
trafficking of leukocytes to areas of infection. Without the ability to leave the bloodstream and
enter an area of infection, the leukocytes are unable to contain infections. The resulting
phenotype can be very similar to CGD.

Frequent bacterial infections in a young child, especially of the skin, lung, and sinus, should raise
concern for an underlying immunodeficiency. The immune system can be divided into: (1) the
innate immune system, comprising barriers such as skin and mucosal membranes, and
phagocytes, such as the neutrophil, macrophage, and natural killer cell; and (2) the adaptive
immune system comprising B and T lymphocytes and their subsets. Generally, abnormal viral
infections suggest a deficiency of the adaptive immune system, whereas frequent bacterial or
fungal infections suggest a deficiency of the innate immune system.

Although children with inflammatory bowel disease (IBD) can present with oral ulcerations, the
recurrent bacterial infections in this vignette are not consistent with IBD, so colonoscopy would
not be the diagnostic test of choice. Children with newly diagnosed cystic fibrosis often present
with pneumonias and failure to thrive, but mucosal ulcerations and skin infections are not
typically associated with cystic fibrosis. The frequent bacterial infections described in the
vignette could represent a clinical manifestation of severe neutropenia, such as that seen in
severe congenital neutropenia or cyclic neutropenia. However, the CBC has a normal number of
neutrophils, essentially ruling out severe congenital neutropenia. Children with leukemia are at
risk for invasive infections; however, the CBC exhibited no lymphoblasts, and the normal
hemoglobin and platelet count do not suggest bone marrow dysfunction. Thus, testing for
lymphoblasts with flow cytometry would not be indicated in this scenario.
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PREP Pearls
e A defect of the innate immune system should be suspected in a child presenting with
frequent bacterial infections.
e Chronic granulomatous disease (CGD) is the most common disorder of neutrophil
function.
e The gold standard for diagnosing CGD is testing of the phagocyte (neutrophil) oxidative
burst by flow cytometry.

ABP Content Specifications(s)
e Recognize the clinical presentation of chronic granulomatous disease
e Plan and interpret the results of laboratory evaluation in a patient with chronic
granulomatous disease

Suggested Readings

e Esfandbod M, Kabootari M. Images in clinical medicine: chronic granulomatous disease.
N Engl J Med. 2012;367(8):753. doi: http://dx.doi.org/10.1056/NEJMicm1106350.

e Holland SM. Chronic granulomatous disease. Hematol Oncol Clin North Am.
2013;27(1):89-99. doi: http://dx.doi.org/10.1016/j.hoc.2012.11.002.

e Newburger PE. Disorders of neutrophil number and function. Hematology Am Soc
Hematol Educ Program. 2006;2006(1):104-110. doi:
http://dx.doi.org/10.1182/asheducation-2006.1.104.
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Question 23

A new medication to treat Kawasaki disease (KD) is reported in a single journal publication.
While you are admitting a patient with KD today, the family asks you if the new medication can
be used instead of intravenous immunoglobulin. You agree to review the single report and
discuss the evidence with them. The study included 50 pediatric patients ranging in age from 18
months to 7 years who were offered the new drug, which is not derived from blood products. No
complications or treatment failures were reported. The study had no age or disease severity
control cases. It is not clear how certain the diagnosis of KD was for the treated patients. You
classify the data as a case series.

Of the following, the MOST accurate statement you can make in this situation is that

a cohort study would be preferable to a randomized control study
a large case series could determine treatment effectiveness

a randomized control study would not offer any advantage

there is clear evidence of selection bias

there is not enough evidence to recommend the new drug

moow>»
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Correct Answer: E

The single study available, a case series, does not provide enough evidence to recommend the
new drug. A case series, case-controlled series, or cohort study may show an association between
patients and response to a new medication, but cannot be used to state causality. These study
designs are considered observational. We also cannot be sure whether this study had a selection
bias because the process used for subject selection is unknown. If there were selection bias, such
as all patients offered the new therapy were from one clinical practice, results might have been
affected.

The hierarchy for study design, in terms of ability to use the data to change clinical practice,
places a randomized controlled trial at the highest level. A well-designed, randomized control
study of the medication referred to in the vignette might have demonstrated a cause-and-effect
response to the new medication. Randomized control trials have practical and ethical limits.
Exposure to more than minimal risk in a vulnerable population such as children, especially if
there is no clear benefit to the subject, is not feasible. This risk definition would include the use
of a placebo when the alternative treatment option is generally thought to be of benefit or if a
placebo would deprive the patient of the usual standard medical care. In that setting, a well-
constructed observational study may be needed.

The selection of the control population in a randomized control study is crucial. In this study
design, a control population that receives placebo treatment is different from one that receives
routine medical management. An example of a well-designed randomized, multicenter, placebo-
controlled trial is the study protocol using 40% dextrose gel in newborns to prevent
hypoglycemia. In this trial, infants at risk for hypoglycemia were randomized online to receive
either dextrose gel or placebo before breastfeeding. The primary outcome was the need for
admission to the neonatal intensive care unit. Such a study design would enable investigators to
draw a conclusion of causation if there were a decrease in the frequency of admissions to the
neonatal intensive care unit for hypoglycemia.

Effective study designsare ethical and protective of patients, especially those who are vulnerable
such as children. Randomized controlled studies are the gold standard for evaluating a new
intervention’s effect, but may not always be possible. Observational studies can be conducted
before randomized control studies; they provide preliminary data and can show associations but
not causality.

PREP Pearls
e Randomized controlled studies can provide evidence for causality.
e Observational studies, including case series and case control studies, can demonstrate
association but not causality.

ABP Content Specifications(s)
e Understand the uses and limitations of controlled clinical trials
e Understand the uses and limitations of randomized clinical trials
e Understand the validity hierarchy for study design and study type
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Suggested Readings

Concato J, Shah N, Horowitz RI. Randomized, controlled trials, observational studies,
and the hierarchy of research designs. N Engl J Med. 2000;342(25):1887-1892. doi:
http://dx.doi.org/10.1056/NEJM200006223422507.

Grady C. Ethical principles in clinical research. In: Gallin JI, Ognibene FP, eds.
Principles and Practice of Clinical Research. 3rd ed. Waltham, MA: Elsevier; 2012:19-
30.

Harding JE, Hegarty JE, Crowther CA, et al. Randomized trial of neonatal hypoglycemia
prevention with oral dextrose gel (hPOD): study protocol. BMC Pediatr. 2015;15:120.
doi: http://dx.doi.org/10.1186/s12887-015-0440-6.

Johnson LL. Design of observational studies. In: Gallin JI, Ognibene FP, eds. Principles
and Practice of Clinical Research. 3rd ed. Waltham, MA: Elsevier; 2012:207-22.
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and case-control studies. Emerg Med J. 2003;20(1):54-60. doi:
http://dx.doi.org/10.1136/em;j.20.1.54.
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eds. Principles and Practice of Clinical Research. 3rd ed. Waltham, MA: Elsevier;
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Question 24

A 6-week-old female infant is brought to your office for concern for an eye infection. Her
parents report that her left eye is “more watery” than the right. Her mother saw some golden-
colored crust on her eyelashes this morning. Her eye has never appeared red, and the parents
have seen only clear fluid from the eye. She is otherwise well, eating appropriately, and not
excessively fussy.

Of the following, the BEST next step in management for her condition is

nasolacrimal duct massage

referral to an ophthalmologist
systemic antibiotics

topical antibiotics

warm compresses to the affected eye

mooOw>
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Correct Answer: A

The infant described in this vignette most likely has nasolacrimal duct stenosis (dacrostenosis), a
condition affecting up to 20% of newborns. It commonly presents with excessive tearing, most
frequently unilateral, but sometimes bilateral. Resolution without surgical treatment occurs in
90% of infants by 1 year of age. The recommended first-line treatment is nasolacrimal duct
massage several times per day. Massage involves a caretaker using a clean finger to place firm
pressure over the lacrimal sac, stroking downward. Frequent warm compresses to the eye have
been historically recommended, but evidence of effectiveness is limited.

Complications of dacrostenosis can include acute dacryocystitis, which presents as erythema
over the lacrimal sac with associated cellulitis. This is a medical emergency, requiring systemic
antibiotics to cover methicillin-resistant Staphylococcus aureus, if prevalent in the community,
and involvement of an ophthalmologist. Chronic dacryocystitis can cause persistent
mucopurulent drainage from the eye that can be treated with topical antibiotics. Dacryocystocele
presents as a firm, bluish mass below the medial canthus in the first few weeks of life and
requires urgent referral to an ophthalmologist.

Dacrostenosis that persists after 6 months of age can be treated by an ophthalmologist with in-
office lacrimal duct probing. Since most cases resolve spontaneously, some ophthalmologists
prefer to wait until after 1 year of age to perform lacrimal duct probing under general anesthesia.
Both approaches are clinically effective; in-office probing at younger ages has been shown to be
equally or more cost-effective, with earlier relief of symptoms, compared to probing at an older
age under general anesthesia.

PREP Pearls
e Dacrostenosis should not routinely be treated with topical antibiotics
e Frequent downward massage is the best recommended treatment for dacrostenosis.

e Ninety percent of cases of dacrostenosis resolve by 1 year of age without surgical
intervention.

ABP Content Specifications(s)
e Recognize the clinical findings associated with obstruction of the nasolacrimal duct
e Plan the appropriate management of obstruction of the nasolacrimal duct

Suggested Readings
e Schnall BM. Pediatric nasolacrimal duct obstruction. Curr Opin Ophthalmol.
2013;24(5):421-424. doi: http://dx.doi.org/10.1097/1CU.0b013e3283642e94.
e Wong RK, VanderVeen DK. Presentation and management of congenital
dacryocystocele. Pediatrics. 2008;122(5):e1108-e1112. doi:
http://dx.doi.org/10.1542/peds.2008-0934.
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Question 25

An 18-year-old young woman presents to your office with a 4-day history of left ear pain and
swelling. She reports no recent trauma or insect bites to the ear, but did have a new piercing
along the upper pinna about 1 week ago. Her past medical history is significant only for seasonal
allergies. Physical examination shows an uncomfortable young woman complaining of 8 out of
10 pain in her left ear and left lateral neck. Vital signs show a temperature of 37°C, respiratory
rate of 18 breaths/min, heart rate of 95 beats/min, and blood pressure of 125/65 mm Hg. Her left
ear is impressively swollen, hot, erythematous, and tender along the helix; there is fluctuance
with an earring embedded in the swelling. Left postauricular swelling is also seen. There is no
lymphadenopathy and she has full range of motion in her neck. The left tympanic membrane and
external auditory canal appeared normal.

Laboratory data are shown:

Laboratory test Result

White blood cell count 10,400/uL (10.4 x 10%L)
Lymphocytes 30%

Neutrophils 66%

Monocytes 1%

Hemoglobin 13 g/dL (130 g/L)
Hematocrit 40%

Platelet count 369 x 10%/uL (369 x 10%/L)

When the earring is removed, about 3 mL of pus is expressed. The pus is sent for culture and
Gram stain (Item Q25).

Item Q25: Gram stain of the pus described in the vignette. Courtesy of P Lee
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Of the following, the BEST choice for initial therapy is

A ceftriaxone

B. ciprofloxacin

C. mupirocin

D. trimethoprim-sulfamethoxazole
E. vancomycin
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Correct Answer: B

The best choice for initial therapy for the young woman in the vignette is ciprofloxacin. At first
glance, she has what may appear to be a straightforward ear abscess, but due to location and
association with piercing of the ear helix (ie, a “high piercing”), this is more consistent with a
suppurative auricular perichondritis. The perichondrium is a layer of connective tissues
surrounding all of the body’s cartilage except the cartilage in joints. Since cartilage is avascular,
it is dependent on the perichondrium for its nutrients and oxygen. When an infection from a
piercing through cartilage occurs, the subsequent inflammation and pus that results can separate
the perichondrium from the cartilage and lead to aseptic and/or septic necrosis, resulting in
permanent loss or deformity of the outer ear. While Staphylococcus aureus remains an important
cause of perichondritis, Pseudomonas aeruginosa is the usual pathogen involving piercing of the
helix of the ear. Pseudomonas from the external ear canal, where it is commonly found, or from
nonsterile water may inadvertently get into the piercing, creating an insidious, progressively
destructive infection.

The Gram stain in this example shows gram-negative rods, confirming that Pseudomonas, not
the less common Staphylococcus, is the pathogen that needs to be treated. Vancomycin, which
has activity only against gram-positive organisms, would be the antibiotic of choice for S aureus,
but would not be appropriate for Pseudomonas. Mupirocin and trimethoprim-sulfamethoxazole,
which are also used against S aureus, have some gram-negative activity, but not against
Pseudomonas. Also, mupirocin is topical and systemic intravenous antibiotics are necessary to
treat perichondritis. Third-generation cephalosporins have good gram-negative activity, but
many of them, including ceftriaxone, are ineffective against Pseudomonas. Of the choices listed,
ciprofloxacin, a fluoroquinolone, is the only antibiotic with excellent Pseudomonas coverage. It
can penetrate into the cartilage, making it a frequent first-line agent for perichondritis.

A multidisciplinary team, including otorhinolaryngology, surgery, and plastic surgery, may be
necessary for incision and drainage of the abscess, removal of necrotic tissue, and reconstruction
and revision of the deformed ear that often results.

PREP Pearls
e Piercings of the upper ear helix may cause a suppurative perichondritis, frequently caused
by Pseudomonas aeruginosa, instead of Staphylococcus aureus.
e Systemic treatment with an antipseudomonal agent like ciprofloxacin is required.
e Surgical drainage, debridement, and reconstruction of the ear may be necessary.

ABP Content Specifications(s)
e Recognize the risk factors for the development of pseudomonal infections
e Recognize the clinical manifestations of pseudomonal infections and manage
appropriately
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Suggested Readings

e American Academy of Pediatrics. Escherichia coli and other gram-negative bacilli
(septicemia and meningitis in neonates). In: Kimberlin DW, Brady MT, Jackson MA,
Long SS, eds. Red Book: 2015 Report of the Committee on Infectious Diseases. 30th ed.
Elk Grove Village, IL: American Academy of Pediatrics; 2015:340-342 .

e Davidi E, Paz A, Duchman H, Luntz M, Potasman I. Perichondritis of the auricle:
analysis of 114 cases. Isr Med Assoc J. 2011;13(1):21-24.
http://www.ima.org.il/FilesUpload/IMAJ/0/38/19428.pdf.
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Question 26

You are called to the emergency department to evaluate a 2-month-old infant presenting with
new-onset seizures. The patient has a 4-day history of vomiting and diarrhea. He was born to an
18-year-old primigravida woman by normal vaginal delivery. He has been exclusively formula-
fed since birth. The infant is afebrile with a heart rate of 160 beats/min, respiratory rate of 20
breaths/min, and blood pressure of 80/40 mm Hg. His physical examination is significant for dry
mucous membranes and capillary refill of more than 3 seconds. The remainder of his physical
examination is unremarkable.

Of the following, the laboratory findings MOST likely to be seen in this patient are

high urine sodium, high urine osmolality, high serum osmolality
high urine sodium, low urine osmolality, high serum osmolality
high urine sodium, low urine osmolality, low serum osmolality
low urine sodium, high urine osmolality, low serum osmolality
low urine sodium, low urine osmolality, low serum osmolality

moowy
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Correct Answer: D

The infant in the vignette presents with clinical features of dehydration and a history of vomiting,
tachycardia, dry mucous membranes, and prolonged capillary refill. The presentation of seizures
in a patient with dehydration suggests an associated electrolyte abnormality. This infant most
likely has low urine sodium, high urine osmolality, and low serum osmolality.

Serum sodium is an indicator of water balance, which in turn is reflected in the serum osmolality.

The formula for calculating serum osmolality is:
glucose " BUN
18 2.8

Serum osmolality = 2 X serum sodium +

The contribution of glucose and blood urea nitrogen (BUN) to serum osmolality is minimal. The
normal serum concentrations of glucose (60—100 mg/dL [3.3-5.5 mmol/L]) and BUN (10-20
mg/dL [3.6-7.1 mmol/L]) contribute less than 10 mOsm/kg to total serum osmolality. Therefore,
2 x serum sodium approximates the serum osmolality. Thus, it follows that hyponatremia usually
reflects hyposmolality and hypernatremia represents hyperosmolality.

Hyponatremia and hypernatremia are common dyselectrolytemias that indicate disorders of
water balance, and may be associated with changes in total body sodium. The renal response to a
decreased effective circulating volume (dehydration) is to increase reabsorption of salt and
water, thereby increasing effective circulatory volume. This leads to a low urinary sodium
concentration (< 20-25 mEg/L [20-25 mmol/L]). Urine sodium is therefore an indicator of
intravascular volume status, and low urine sodium (< 20-25 mEg/L [20-25 mmol/L]) suggests
decreased perfusion, even in patients without clinical features of dehydration. Edematous
patients (nephrotic syndrome, cirrhosis, congestive heart failure) with an overall increase in total
body volume, but a decreased effective circulatory volume will also have a low urinary sodium
concentration. It is important to note that in patients with underlying renal disease (renal
dysplasia, acute glomerulonephritis) and in those receiving diuretic therapy, urinary sodium is
not a good indicator of effective circulatory volume.

A patient with diarrhea and dehydration may present with a low, normal, or elevated serum
sodium concentration. The balance of compensatory responses, thirst, and antidiuretic hormone
(ADH) secretion influences their serum sodium level. Hyponatremia will occur when
gastrointestinal losses are replaced with excess free water. Hyponatremia secondary to improper
formula preparation must be considered in any infant with a low serum sodium concentration and
a history of inadequate weight gain.

Hypernatremic dehydration with gastrointestinal losses is seen when water intake is decreased as
in patients who do not get enough free water. Patients with developmental delay or infants
dependent on caregivers for fluid intake are at increased risk for hypernatremic dehydration.
Hypernatremic dehydration with serum hyperosmolality secondary to gastrointestinal losses is
associated with low urine sodium and urine hyperosmolality. The resultant serum
hyperosmolality leads to fluid shifts from the intravascular to the extravascular compartment.
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Thus, these patients will present with less marked clinical features of dehydration compared with
those with hyponatremia (Item C26A, Iltem C26B).

Item C26A. Pathogenesis of Common Disorders Leading to Hyposmolarity or Hyponatremia.

Solute Depletion Solute Dilution
(\ Solute + Water retention) (/N TBW = solute depletion)
Renal solute losses + Diuretics U Renal free water /NProximal tubular reabsorption | « Cirrhosis
(Urine sodium > 40 mEg/L) . Mineralpcorticoid deficiency | excretion (Urine sodium < 20 mEg/L) . (ongesti.ve heart failure
- Salt-losing nephropathy - Nephrotic syndrome
~Solute diures_is (eg, mannitol, /N water permeability of + Glucorticoid deficiency
hyperglycemia) collecting tubule « SIADH
(Urine sodium >40 mEq/L)
Nonrenal solute losses + « Blood loss Normal renal water « Primary polydipsia
water replacement - Gastrointestinal (vomiting, | excretion
(Urine sodium < 20 mEq/L) d@rrhea) .
« Skin (burns, sweating)

/N, increased; \V, decreased; TBW, total body water; SIADH, syndrome of inappropriate antidiuretic hormone
Adapted and reprinted with permission from Jain A. Body fluid composition. Pediatr Rev. 2015;36:141-152.
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Hyponatremia
Serum Osmolality (Sosm)
! . }
Normal Sosm Low Sosm High Sosm

A A A
Pseudohyponatremia True Hyponatremia -Hyperglycemia
- Hyperlipidemia -Mannitol Infusion
- Hyperproteinemia

Urine Osmolality <100 mOsm/kg Urine Osmolality >100 mOsm/kg
Normal Free Water Excretion Impaired Free Water Excretion
- Primary Polydipsia
Urine Sodium <20 mEq/L. Urine Sodium >40 mEq/L

)

)

| ECF
- Vomiting
- CHF
- Nephrotic Syndrome
- Cirrhosis

- SIADH

-ATN

- Obstructive Uropathy
- Diuretics

- Hypoaldosteronism

Reprinted with permission from Jain A. Body fluid composition. Pediatr Rev. 2015;36:141-152

ITEM C26B: Diagnostic algorithm for a patient with hyponatremia.

ATN, acute tubular necrosis; CHF, congestive heart failure; ECF, extracellular
fluid; SIADH, syndrome of inappropriate antidiuretic hormone.

PREP 2017

A high urine sodium concentration and low serum osmolality is seen in patients with the
syndrome of inappropriate ADH secretion (SIADH). Urine osmolality in SIADH is

inappropriately elevated compared with serum osmolality. This is because ADH secretion in
these patients is increased, leading to increased water absorption by the renal tubules. This

results in increased total body water and hyponatremia, but with normal total body sodium and
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sodium excretion. Patients with SIADH do not present with the typical clinical features of
dehydration or volume overload.

Patients with primary polydipsia may also present with low serum and urine osmolality. In rare
cases, water intake may exceed the ability of the kidneys (> 10-15 L/day) to excrete free water,
resulting in symptomatic hyponatremia. Patients with excessive thirst due to polyuria typically
respond with increased water intake and their serum sodium concentration is usually normal or
borderline low because renal excretion of excess free water compensates for the increased intake.

The other response choices in the vignette are associated with increased serum osmolality or
hypernatremia (Item C26C). Polyuria is characterized by an increased total urine volume leading
to free water loss, resulting from an underlying defect in water balance. Patients with polyuria
present with the excretion of large volumes of dilute urine (low urine osmolality), as seen in
diabetes mellitus (osmotic diuresis), diabetes insipidus (ADH disorders), and psychogenic
polydipsia. Patients with diabetes insipidus may present with recurrent episodes of
hypernatremic dehydration. Urine sodium concentration in patients with polyuria is variable,
depending on the effective circulating volume, which is regulated by thirst and access to fluids.
Item C26C. Pathogenesis of Common Disorders Leading to Hyperosmolarity or Hypernatremia.

Water Depletion Solute Excess

Total TBW and normal total body sodium Sodium and water losses M Solute  NTBW

W TBW > rSolute
Renal free water losses Renal losses Salt supplementation
- Low urine osmolality/urinary sodium variable « Low or normal urine osmolality « Urinary sodium > 20 mEq/L
- Decreased AVP secretion (central diabetes insipidus) « Urinary sodium > 20 mEq/L - Sodium chloride
- Decreased AVP action (nephrogenic diabetes insipidus) « TN/intrinsic renal disease - Sodium bicarbonate

« Postobstructive diuresis « Hyperaldosteronism

« Osmotic diuresis (hyperglycemia)
« Diuretics (loop, thiazide)

Increased nonrenal losses Nonrenal losses

«Increased urine osmolality + Urinary sodium < 20 mEq/L

« Urinary sodium < 20 mEq/L « Gastrointestinal (vomiting, diarrhea)
- Pulmonary (hyperventilation, tachypnea) « Skin (burns, sweating, phototherapy)

« Internal insensible losses

Low water intake

- Decreased availability (infants, cognitive impairment)
- Hypodipsia (osmoreceptor dysfunction)

AN, increased; N, decreased; AVP, arginine vasopressin; TBW, total body water; TN, tubular necrosis
Adapted and reprinted with permission from Jain A. Body fluid composition. Pediatr Rev. 2015;36:141-152

Hypernatremia associated with increased total body sodium will present with increased urine
sodium and urine osmolality. Increased total body sodium is seen in primary hyperaldosteronism,
or the ingestion of sodium chloride or sodium bicarbonate. Hypernatremia occurring with
sodium and water losses is associated with an increased urine sodium and low urine osmolality,
as seen in patients with intrinsic renal disease, osmotic diuresis, or diuretic therapy. If such
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patients have restricted access to free water, their total body water deficit will exceed renal
sodium losses, leading to hypernatremia.

PREP Pearls

e Hyponatremia or hypernatremia indicate disorders of water balance that may be
associated with changes in total body sodium.

e Urine sodium is an indicator of intravascular volume status and low urine sodium (< 20—
25 mEq/L [20-25 mmol/L]) suggesting decreased perfusion even in patients without
clinical features of dehydration

e High urinary sodium and low urinary and serum osmolality are seen in patients with
syndrome of inappropriate antidiuretic hormone (ADH) secretion.

e Patients with polyuria present with the excretion of large volumes of dilute urine (low
urine osmolality), as seen in diabetes mellitus (osmotic diuresis), diabetes insipidus
(ADH disorders), and psychogenic polydipsia.

ABP Content Specifications(s)
e Recognize the clinical findings associated with water intoxication in patients of various
ages

Suggested Readings
e Jain A. Body fluid composition. Pediatr Rev. 2015;36(4):141-152. doi:
http://dx.doi.org/10.1542/pir.36-4-141.
e Reid-Adam J. Hyponatremia. Pediatr Rev. 2013;34(9):417-419. doi:
http://dx.doi.org/10.1542/pir.34-9-417.
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Question 27

You are in your local community hospital reviewing discharge instructions with the mother of a
38-week-gestation male neonate. The mother is an 18-year-old gravida 1 para 0 woman with no
medical or obstetrical problems. The neonate was born via spontaneous vaginal delivery and has
been breastfeeding and formula feeding well. He is being discharged home on the second day of
life. The mother asks how to care for the umbilical cord.

Of the following, the BEST recommendation to address the mother’s concern is

allow the cord to dry without intervention
apply triple antibiotic ointment to the cord
clean the cord with alcohol

place triple dye on the cord prior to discharge
wash the cord with soap and water daily

mooOw>
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Correct Answer: A

In the past, various bactericidal agents have been applied to umbilical cords in an effort to
decrease the incidence of omphalitis, an infection of the umbilical cord that can rapidly evolve
into necrotizing fasciitis. Omphalitis is a rare complication affecting less than 1% of all neonates
born in the United States. However, it is associated with rates of morbidity and mortality as high
as 85%. Omphalitis may be caused by multiple organisms, including skin-associated gram-
positive bacteria, those associated with maternal vaginal tract such as Streptococcus agalactiae,
and less commonly, gram-negative bacteria.

A randomized trial comparing air drying the umbilical cord to application of triple dye at birth
with subsequent application of alcohol showed no difference in the incidence of omphalitis.
Based on this data, caregivers of neonates born in hospitals should be instructed to leave
umbilical cords dry without additional treatment, as is the recommendation for the neonate in
this vignette.

Triple antibiotic ointment has not been studied in relation to umbilical cord care. Cleaning the
umbilical cord with isopropyl alcohol or soap and water does not change the risk of omphalitis.
In addition, using alcohol on the umbilical cord may delay cord separation.

Triple dye (brilliant green, proflavine hemisulphate, and crystal violet) decreases the rate of
colonization with gram-positive and gram-negative bacteria. However, use of triple dye does not
decrease the risk of omphalitis or death. In addition, triple dye is typically applied immediately
after birth and not at the time of hospital discharge.

PREP Pearls
e In the developed world, the umbilical cord should remain dry after birth without
additional treatment.
e Application of isopropyl alcohol to the umbilical cord does not decrease the incidence of
omphalitis.
ABP Content Specifications(s)
e Plan appropriate umbilical cord care

Suggested Readings

e Imdad A, Bautista RMM, Senen KAA, Uy MEV, Mantaring JB 111, Bhutta ZA.
Umbilical cord antiseptics for preventing sepsis and death among newborns. Cochrane
Database Syst Rev. 2013;5:CD008635. doi:
http://dx.doi.org/10.1002/14651858.CD008635.pub?2.

e Janssen PA, Selwood BL, Dobson SR, Peacock D, Thiessen PN. To dye or not to dye: a
randomized, clinical trial of a triple dye/alcohol regime versus dry cord care. Pediatrics.
2003;111(1):15-20. doi: http://dx.doi.org/10.1542/peds.111.1.15.
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Question 28

A 6-year-old previously healthy, fully immunized boy is brought to your office by his mother.
He has had a cough and runny nose for 1 week and developed fever yesterday. Today, the boy is
complaining of neck pain, resists turning his head to the side, is refusing to eat, and will only
take small sips of water. On physical examination, the boy is tired appearing with a temperature
of 40.3°C, heart rate of 130 beats/min, respiratory rate of 45 breaths/min, and oxygen saturation
of 98% by pulse oximetry. His lung fields are clear with good aeration. He has tender anterior
cervical lymphadenopathy, torticollis, and his posterior oropharynx appears erythematous. The
remainder of his physical examination is within normal limits.

Of the following, the test MOST likely to confirm this boy’s diagnosis is

anteroposterior and lateral chest radiographs
blood culture

lateral neck radiograph

lumbar puncture

throat culture

moow>»
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Correct Answer: C

The boy in the vignette has a retropharyngeal abscess that could be visualized on lateral neck
radiography as abnormally thickened prevertebral soft tissue. Contrast-enhanced computed
tomography is sometimes necessary to differentiate between a retropharyngeal abscess and
retropharyngeal cellulitis. Chest radiographs, blood cultures, cerebrospinal fluid analyses, and
throat cultures do not typically aid in the diagnosis of a retropharyngeal abscess.

Retropharyngeal abscesses occur most commonly in younger children, typically through
lymphatic spread. Initial symptoms are nonspecific and insidious. Children may have a preceding
upper respiratory infection, followed by fever, sore throat, and decreased oral intake. They may
develop neck stiffness or pain, and as symptoms progress, tachypnea, drooling, or stridor.
Physical examination may reveal enlarged and/or tender cervical lymph nodes. Laboratory
evaluation usually shows an increased white blood cell count and signs of inflammation, but
blood cultures are unlikely to reveal a causative organism. Medical management with empiric
antibiotics is effective in up to 25% of patients; refractory cases require surgical management.

In contrast, peritonsillar abscesses are most common in adolescents and young adults. These
abscesses are caused by infection of the potential space between the palatine tonsil and the
tonsillar capsule. Symptoms include fever, sore throat, muffled or “hot potato” voice, and
dysphagia, leading to decreased oral intake. Patients may experience pain referred to the
ipsilateral ear and may also have trismus. Physical examination findings include soft palate
edema on the affected side, resulting in medial displacement of the tonsil and deviation of the
uvula. Diagnosis is suggested with ultrasonography or computed tomography and confirmed on
needle aspiration. Treatment includes surgical drainage and antibiotic therapy.

Item C28 compares retropharyngeal abscess and peritonsillar abscess.
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Item C28. Comparison of Retropharyngeal Abscess and Peritonsillar Abscess.

« Cervical lymphadenopathy
« Retropharyngeal mass

Retropharyngeal Abscess Peritonsillar Abscess
Most Common Age <6y 20-40y
History « Fever (gradual onset) « Fever
« Sore throat « Sore throat
« Dysphagia « Dysphagia
« Stridor « Ipsilateral otalgia
- Symptoms of upper respiratory infection
Physical Examination «Tachypnea « Trismus
« Neck pain or stiffness « Muffled “hot potato” voice
« Drooling « Cervical lymphadenitis

« Ipsilateral palatal edema
- Contralateral uvular deviation

Etiology

« Polymicrobial, primarily
- Streptococcus pyogenes
- Staphylococcus aureus

« Aerobes
- Streptococcus pyogenes
- Staphylococcus aureus
- Haemophilus influenzae
- Neisseria species
« Anaerobes
- Fusobacterium
- Peptostreptococcus
- Prevotella
- Bacteroides

Diagnosis

« Inspiratory lateral neck radiograph
- Contrast-enhanced CT

« Needle aspiration
- Ultrasonography (transcutaneous or intraoral)
- Contrast-enhanced CT or magnetic resonance imaging

Treatment

+ Medical (successful alone in 25% of cases)

- Antibiotic coverage for staphylococcal and
streptococcal infections with or without
surgical incision and drainage

« (T-guided needle aspiration

« Aspiration or surgical incision and drainage
AND
« Antibiotics (10-14 d)—Cover aerobes and anaerobes

Complications

« Aspiration pneumonia due to abscess rupture
« Poststreptococcal glomerulonephritis

« Rheumatic fever

« Local extension

- Airway obstruction

« Aspiration pneumonia due to abscess rupture
« Poststreptococcal glomerulonephritis

« Rheumatic fever

- Carotid sheath rupture hemorrhage and death

(T, computed tomography.

Reprinted with permission from Gereige R, Cunill-DeSautu B. Throat infections. Pediatr Rev. 2011;32(11):459-469.
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PREP Pearls

e Retropharyngeal abscesses present with the insidious onset of symptoms including fever,
sore throat, neck stiffness, and in more severe cases, tachypnea, drooling, and stridor.

e Retropharyngeal abscesses are most common in children younger than 6 years of age.

e Lateral neck radiographs of retropharyngeal abscesses show thickened prevertebral soft
tissues.

e Peritonsillar abscesses, most common in adolescents and young adults, present with
fever, sore throat, muffled voice, and dysphagia.

e Ultrasonography or computed tomography is useful in making the diagnosis of
peritonsillar abscesses.

ABP Content Specifications(s)
e Recognize the clinical findings associated with peritonsillar abscess
e Recognize the clinical findings associated with retropharyngeal abscess

Suggested Readings

e Brook I. Microbiology and management of peritonsillar, retropharyngeal, and
parapharyngeal abscesses. J Oral Maxillofacial Surg. 2004;62(12):1545-1550. doi:
http://dx.doi.org/10.1016/j.joms.2003.12.043.

e Gereige R, Cunill-De Sautu B. Throat infections. Pediatr Rev. 2011;32(11):459-469. doi:
http://dx.doi.org/10.1542/pir.32-11-4509.

e Grisaru-Soen G, Komisar O, Aizenstein O, Soudack M, Schwartz D, Paret G.
Retropharyngeal and parapharyngeal abscess in children-epidemiology, clinical features
and treatment. Int J Pediatr Otorhinolaryngol. 2010;74(9):1016-1020. doi:
http://dx.doi.org/10.1016/j.ijporl.2010.05.030.
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Question 29

You are seeing a 6-year-old boy for a new patient visit. He was born at term, after an
uncomplicated pregnancy, to a primigravida mother. His birthweight was 3.0 kg. He required
supplemental oxygen in the first 24 hours after birth for transient tachypnea of the newborn, but
did not require intubation or ventilatory support. Since 2 months of age, the boy has had a
persistent cough, described as mucousy in quality but nonproductive. He has also had chronic
otitis media, requiring 2 sets of myringotomy tubes, and persistent purulent nasal drainage. In an
attempt to ameliorate his symptoms, the boy has been treated for asthma, gastroesophageal
reflux, and allergic rhinitis without effect. There is no history of failure to thrive or malodorous
stools. Prior evaluation demonstrated dextrocardia and polysplenia.

On physical examination, the boy is active and playful. His heart rate is 80 beats/min and his
respiratory rate is 22 breaths/min, with oxygen saturation of 97% in room air. There is purulent
rhinitis and postnasal drip. His oropharynx is otherwise clear. Myringotomy tubes are in place
with serous drainage bilaterally. His neck is supple, with shotty cervical lymphadenopathy.
Breath sounds are mildly coarse with fine crackles at the left lower lobe. He has no wheezing or
stridor. The boy’s abdomen is soft and nontender. The liver edge is palpable at the right costal
margin, nontender, and of normal size. His extremities are warm and well perfused with 1+
digital clubbing bilaterally. There is no cyanosis.

Of the following, the MOST likely diagnosis for this child is

cystic fibrosis
immunodeficiency
primary ciliary dyskinesia
tracheoesophageal fistula
tracheomalacia

moow>»
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Correct Answer: C

The boy in the vignette has a clinical history and symptoms that are most suggestive of a
diagnosis of primary ciliary dyskinesia (PCD). The classic clinical phenotype of PCD includes a
history of neonatal respiratory distress in more than 80% of affected individuals, daily nasal
congestion, and wet cough, starting in the early neonatal period, and chronic otitis media and
sinus disease beginning in early childhood. Patients with PCD typically demonstrate an
obstructive pattern of lung disease starting in early childhood; bronchiectatic changes may be
seen on computed tomography. Approximately 50% of patients with PCD have laterality defects.
Kartagener syndrome includes the triad of chronic sinusitis, bronchiectasis, and situs inversus
totalis. Situs ambiguus syndromes, including heterotaxy, isomerism, and congenital heart
defects, are strongly associated with symptoms suggestive of PCD. The term immotile cilia
syndrome is no longer used because at least 30% of patients with PCD demonstrate normal
ciliary ultrastructure and normal or near-normal ciliary waveform. The diagnosis of PCD can be
challenging. Use of nasal nitric oxide measurements is emerging as a potentially sensitive and
noninvasive tool for the diagnosis of PCD in patients with suggestive clinical findings. At
present, nasal nitric oxide remains a research tool.

Digital clubbing, as seen in the boy in the vignette, is the enlargement of the distal segments of
the fingers or toes. This enlargement creates an abnormal convexity of the distal phalanx. Digital
clubbing may be diagnosed by the presence of the Schamroth sign, in which the normal
diamond-shaped window seen when dorsal surfaces of the terminal phalanges of opposite index
fingers are apposed is absent. Alternatively, the phalangeal depth ratio may be used; the ratio of
the distal phalangeal depth to interphalangeal depth of the index finger is recorded, with a ratio
of more than 1.0 indicating clubbing.

Clubbing may be hereditary or idiopathic, but most often represents an underlying medical
condition. Various diseases are associated with digital clubbing. Commonly associated
pulmonary diseases include cystic fibrosis (CF), primary ciliary dyskinesia, bronchiectasis, and
interstitial lung disease. Clubbing may also be encountered in nonpulmonary diseases such as
cyanotic congenital heart disease, inflammatory bowel disease, hepatic cirrhosis, and HIV.

Digital clubbing is associated with hypoxemia and appears to increase in correlation with
hypoxemia severity and chronicity. The pathogenesis of digital clubbing remains unclear.
Proposed mechanisms include dilation of peripheral vessels, local deposition of platelet clusters,
or stimulation of connective tissue growth. Dysregulated expression of vascular endothelial
growth factor A and platelet-derived growth factor in a hypoxemic vascular bed have been
implicated as causes for the development of digital clubbing.

Patients with CF will typically have a wet cough and evidence of obstructive lung disease.
However, the patient with CF is more likely to demonstrate symptoms of pancreatic
insufficiency, including malodorous stools and failure to gain weight. Liver disease is often
present in patients with CF. Situs ambiguous, polysplenia, and chronic nasal drainage are not
associated with CF.
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Immunodeficiency and tracheoesophageal fistula (TEF) are both known causes of bronchiectasis,
due to chronic infection and pulmonary aspiration, respectively. Both disorders may escape
detection for prolonged periods, and a high index of suspicion is required for diagnosis.
Although relatively uncommon, the diagnosis of H-type TEF is often delayed because of the
absence of esophageal atresia. Pneumonia and/or sinopulmonary infections may recur with both
immunodeficiency and TEF, but laterality defects are uncommon.

Tracheomalacia is a common cause of chronic or recurrent wheezing and cough. The quality of
the cough is typically harsh and brassy, unlike the wet, productive cough of CF and ciliary
dyskinesia. A monophonic wheeze may be heard on auscultation. Inspiratory crackles, chronic
nasal drainage, and chronic otitis are not expected clinical findings.

PREP Pearls

e The finding of digital clubbing suggests an underlying medical condition.

e The classic clinical phenotype of primary ciliary dyskinesia (PCD) includes a history of
neonatal respiratory distress in more than 80% of affected individuals, daily nasal
congestion, and wet cough, starting in the early neonatal period, and chronic otitis media
and sinus disease beginning in early childhood.

e Primary ciliary dyskinesia is often unrecognized; this may result in delayed diagnosis,
delays in access to optimal therapies, and disease-associated morbidity and mortality

e A significant proportion of individuals with heterotaxy syndromes have symptoms
suggestive of PCD.

e Kartagener syndrome includes the triad of chronic sinusitis, bronchiectasis, and situs
inversus totalis.

ABP Content Specifications(s)
e Recognize disorders commonly associated with digital clubbing
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Suggested Readings

e Al Subie H, Fitzgerald DA. Non-cystic fibrosis bronchiectasis. J Pediatr Child Health.
2012;48(5):382-388. doi: http://dx.doi.org/10.1111/j.1440-1754.2010.01871.x.

e Atkinson S, Fox SB. Vascular endothelial growth factor (VEGF)—A and platelet derived
growth factor (PDGF) play a central role in the pathogenesis of digital clubbing. J Pathol.
2004;203:721-728. doi: http://dx.doi.org/10.1002/path.1565.

e Knowles MR, Daniels LA, Davis SD, Zariwala MA, Leigh MW. Primary ciliary
dyskinesia: recent advances in diagnostics, genetics and characterization of clinical
disease. Am J Respir Crit Care Med. 2013;188(8):913-922. doi:
http://dx.doi.org/10.1164/rccm.201301-0059Cl.

e Paton JY, Bautista DB, Stabile MW, et al. Digital clubbing and pulmonary function
abnormalities in children with lung disease. Pediatr Pulmonol. 1991;10:25-29. doi:
http://dx.doi.org/10.1002/ppul.1950100106.

e Shapiro AJ, Tolleson-Rinehart S, Zariwala MA, Knowles MR, Leigh MW. The
prevalence of clinical features associated with primary ciliary dyskinesia in a heterotaxy
population: results of a web-based survey. Cardiol Young. 2015;25(4):752-759. doi:
http://dx.doi.org/10.1017/S1047951114000912.
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Question 30

A 15-year-old adolescent is brought to your clinic after he had a convulsion at home 2 days ago.
His mother tells you she heard a loud thumping noise, and when she went to check on him, he
was convulsing on the bedroom floor. This lasted about 2 minutes. He was seen in an urgent care
clinic and no acute abnormalities were found. He tells you he has had quick twitching
movements of his shoulders and upper extremities, particularly in the morning for the past year.
There is no family history of tremor or seizures. His neurological examination shows an anxious
adolescent with bilateral upper extremity tremulousness when his arms are outstretched. There
are no other abnormal movements. His physical examination is otherwise unremarkable. He and
his mother ask to start a medication to treat this problem.

Of the following, the BEST medication to treat this patient’s underlying problem is

A. fluoxetine
B. lorazepam
C. phenytoin
D. propranolol
E. valproate
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Correct Answer: E

The patient in the vignette has juvenile myoclonic epilepsy (JME). Juvenile myoclonic epilepsy
is a lifelong seizure disorder, so treatment should be started after the diagnosis is made. Of the
choices, valproate is the best medication to treat juvenile myoclonic epilepsy.

Lorazepam is used acutely to stop prolonged or repetitive seizures, but it is not an appropriate
long-term anticonvulsant for JME. Phenytoin, oxcarbazepine, and carbamazepine can worsen
seizures in JME, so these medications should be avoided. Fluoxetine is not a treatment for
epilepsy, however, anxiety and depression are common comorbidities in patients with epilepsy
and these diagnoses should be considered if symptoms are present. The adolescent in the vignette
seems anxious and has tremulousness that is likely to be from anxiety. Propranolol is not the best
medication choice for this patient, as the lack of a rhythmic tremor of his upper extremities and
the lack of family history of tremor make a diagnosis of essential tremor or familial tremor
unlikely. If an essential or familial tremor were present, treating JME would take precedence.

Juvenile myoclonic epilepsy starts in adolescence with upper extremity myoclonic jerks on
awakening; eventually, the person has a generalized tonic-clonic seizure. Some people with JME
had absence seizures as a younger child. The diagnosis of JME is based on the presence of these
clinical features, an electroencephalogram showing the characteristic pattern of a 4 to 6 Hz spike
and slow wave discharges in an otherwise typically developing adolescent. In typical cases, brain
imaging is not indicated.

PREP Pearls

e Juvenile myoclonic epilepsy is diagnosed based on the clinical features of myoclonic
jerks of the upper extremities on awakening and generalized tonic-clonic seizures, and in
some cases, a history of absence seizures.

e Juvenile myoclonic epilepsy has a characteristic electroencephalogram pattern of 4 to 6
Hz spike wave discharges.

e Valproate is a first-line anticonvulsant for juvenile myoclonic epilepsy; phenytoin,
oxcarbazepine, and carbamazepine can exacerbate seizures in this syndrome and should
be avoided.

ABP Content Specifications(s)
e Recognize the clinical findings associated with juvenile myoclonic epilepsy, and manage
appropriately

Suggested Readings
e Camfield CS, Camfield PR. Juvenile myoclonic epilepsy 25 years after seizure onset: a
population-based study. Neurology. 2009;73(13):1041-1045. doi:
http://dx.doi.org/10.1212/WNL.0b013e3181b9c86f.
e Sidhu R, Velayudam K, Barnes G. Pediatric seizures. Pediatr Rev. 2013;34(8):333-342.
doi: http://dx.doi.org/10.1542/pir.34-8-333.
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Question 31

An 8-year-old girl has been in the intensive care unit for 2 weeks after suffering a devastating
neurologic injury from a ruptured arteriovenous malformation. Despite several aggressive
therapies, her neurologic status has worsened. She currently has reactive pupils and breathes over
the ventilator, but has no purposeful movements, response to voice or stimuli, and no cough or
gag reflex. She has developed anuric renal failure, but does not yet meet criteria for emergent
dialysis. You anticipate life-threatening fluid overload, hyperkalemia, and acidosis to develop
within 2 or 3 days. Oxygen saturation is 100% on FiO2 of 0.4 on the ventilator. The child's
parents wish to continue aggressive therapies, including dialysis, even though the brain injury is
devastating and refractory to all treatments. You have brought up withdrawal of support for the
first time, but the parents believe the child would have wanted to remain alive as long as
possible. Critical care medicine, nephrology, neurosurgery, neurology, palliative care medicine,
and religious services have all been involved in her care.

Of the following, the BEST next step is to

conduct multidisciplinary family meeting
consult hospital ethics committee

obtain cerebral blood flow scan

place a dialysis catheter

remove the endotracheal tube

moow>»
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Correct Answer: A

The child in this vignette has suffered an irreversible neurologic injury and withdrawal of life-
sustaining medical therapies (LSMT) is reasonable. Furthermore, she would likely require
dialysis, an invasive therapy, to keep her alive past the next few days. Since the family is not
interested in withdrawal of support at the moment and there are several subspecialists involved,
the best option is to conduct a multidisciplinary family meeting.

The American Academy of Pediatrics (AAP) released a policy statement in 1994 that was last
reaffirmed in 2012 which discussed limitation of LSMT. Physicians must provide families with
relevant risks and benefits of available options and to provide specific recommendations, as
opposed to offering a "menu of choices. For this girl, there are few benefits to continuing LSMT
because of the particularly poor neurologic prognosis. Quality of life is a concept fraught with
value judgment. However, society generally views those who lack the most basic cognitive
functions and the capability of perceiving their surroundings to be in a persistent vegetative state
and have a low quality of life. The medical team should give families adequate time to consider
these risks and benefits. At the time point described in the vignette, the family would like to
prolong life as long as possible. However, this is the first time withdrawal of LSMT has been
introduced. For that reason, a multidisciplinary approach outlining the status and needs of the
child and the family may effectively inform the medical decision makers. Physicians are not
obligated to provide any treatment thought to be unlikely to benefit the patient. Even though
decisions to actively withdraw LSMT should be made with the family's agreement, physicians
cannot be forced to provide futile care. Children should generally be allowed to participate in
their own medical decision-making when possible, and mature and emancipated minors may be
able to make their own decisions. Even though the family in this vignette believes the child
would have wanted to live as long as possible, she had not likely reached the cognitive status to
have made that determination in an informed manner. Lastly, decisions for children who have
not reached that capacity should be made based on the best interest standard, which provides that
decisions should be based on the relative risks and benefits of the treatment to the child. Benefits
to children can include prolongation of life beyond simple biological existence without
consciousness, improved quality of life, increased physical pleasure, increased emotional
enjoyment, and increased intellectual satisfaction.

Although ethics committees can be helpful in informing hospital policies and to give guidance in
unusual circumstances, the scenario in the vignette has not yet reached that point. The medical
team has introduced the idea of withdrawal of LSMT for the first time. Obtaining a cerebral
blood flow scan can be helpful in the diagnosis of brain death if the clinical examination is
equivocal, but the child does not meet brain death criteria because breathing over the ventilator
requires brainstem activity. To proceed with invasive therapies in a patient who has a poor
chance of any meaningful neurologic outcome is futile care. Placing a dialysis catheter with the
intention of performing dialysis may prolonging life, but it is an invasive therapy that would lead
to futile care. Although removal of the endotracheal tube and withdrawal of LSMT is reasonable,
the medical team should provide adequate time for the family to make informed decisions. At the
moment of the vignette, the family wishes to continue aggressive therapies. Providing them more
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information regarding the risks and benefits of the options and adequate time to consider the
options would most likely lead to decisions made in the best interest of the child and family.

For this girl who has suffered a devastating, irreversible neurologic injury whose parents are not
willing to withdraw LSMT the first time the option is introduced, a multidisciplinary meeting
may best inform the family and provide more time for them to make a decision in her best
interest.

PREP Pearls
e Physicians are not obligated to provide futile care, which includes prolonged or invasive
therapies on patients who are not likely to derive benefit from them.
e Withdrawal of life-sustaining medical therapies should occur with agreement from the
medical decision makers, after they have been allowed adequate time to make a fully
informed decision.

ABP Content Specifications(s)
e Recognize and apply ethical principles when caring for a patient who is in a persistent
vegetative state
e Recognize and apply ethical principles regarding the issue of medical futility
e Recognize and apply ethical principles involving palliative care and pain management
e Recognize and apply ethical decision-making when caring for critically ill patients

Suggested Readings

e Burns JP, Mitchell C, Outwater KM, et al. End-of-life care in the pediatric intensive care
unit after the forgoing of life-sustaining treatment. Crit Care Med. 2000;28(8):3060-3066.

e Committee on Bioethics. Guidelines on forgoing life-sustaining medical treatment.
Pediatrics. 1994;93(3):532-536. http://pediatrics.aappublications.org/content/93/3/532.

e Mercurio MR, Maxwell MA, Mears BJ, Ross LF, Silber TJ. American Academy of
Pediatrics Policy Statements on Bioethics. Pediatr Rev. 2008;29(3):e15-e22. doi:
http://dx.doi.org/10.1542/pir.29-3-e15.

e Zawistowski CA, DeVita MA. A descriptive study of children dying in the pediatric
intensive care unit after withdrawal of life-sustaining treatment. Pediatr Crit Care Med.
2004;5(3):216-223. doi: http://dx.doi.org/10.1097/01.PCC.0000123547.28099.44.
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Question 32

A 14-year-old adolescent is seen for a routine preparticipation evaluation to play volleyball. She
has no significant past medical history and has no current concerns. On physical examination,
she has multiple enlarged cervical lymph nodes (1 to 2 cm) on the left side of her neck that are
firm and fixed. She also has a 3 to 4 cm, firm, fixed anterior neck mass just left of midline (Item
Q32). The remainder of the physical examination is unremarkable.

Item Q32: Neck mass as seen for the adolescent described in the vignette. Reprinted with
permission from Osipoff JN, Wilson TA. Consultation with the specialists. Pediatr Rev.
2012;33(2):75-81.

Of the following, the test MOST likely to establish the diagnosis is

complete blood cell count

computed tomography of the neck

fine-needle aspiration of the neck mass

thyroid-stimulating hormone level

ultrasonography of the thyroid gland and regional lymph nodes

moow>p
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Correct Answer: C

The patient described in the vignette has papillary thyroid carcinoma (PTC) presenting with a
thyroid nodule and associated cervical lymphadenopathy. While ultrasonography is the preferred
imaging modality to characterize thyroid nodules and risk of malignancy, the diagnosis of
thyroid cancer can not be made by appearance on ultrasonography alone. In this case,
ultrasonography of the thyroid gland and regional lymph nodes is indicated, but will not make a
diagnosis. Due to size greater than 1 cm, the nodule in the patient in this vignette warrants fine-
needle aspiration under ultrasonographic guidance. This procedure is the gold standard for
preoperative diagnosis of thyroid cancer and is the best option to establish a diagnosis in this
patient. Indications for ultrasonography-guided fine-needle aspiration include a nodule 1 cm or
greater or a nodule 0.5 cm or greater if other risk factors for malignancy are present on history,
physical examination, or ultrasonography. The final diagnosis requires surgical pathology. A
thyroid-stimulating hormone level is also indicated in the evaluation of a thyroid nodule to
determine if the nodule is hyperfunctioning, but is usually normal in PTC and would not be
diagnostic. Computed tomography of the neck can be useful to evaluate potential neck
metastasis, but would not be diagnostic of PTC and could delay 1-131 therapy because of the
iodine load of the contrast material. A complete blood cell count would not likely provide
additional diagnostic information.

Papillary thyroid carcinoma is the most common thyroid cancer type in both children and adults.
Papillary thyroid carcinoma is more aggressive in childhood compared to adulthood, but survival
is better. Follicular thyroid carcinoma and medullary thyroid carcinoma are rare in pediatric
patients. Medullary thyroid carcinoma has 100% penetrance in those with multiple endocrine
neoplasia (MEN) types 2A and 2B, which are inherited in an autosomal dominant pattern.
Pheochromocytoma and hyperparathyroidism are other components of MEN, in addition to a
Marfanoid body habitus and mucosal neuromas in type 2B.

As in the patient described in the vignette, an incidentally found thyroid nodule is a common
presentation of thyroid cancer in children. About 25% of thyroid nodules in children and
adolescents are malignant, versus about 5% in adults. Nodules that are firm, irregular, fixed, or
show microcalcifications or irregular margins on ultrasonography confer increased risk for
malignancy. Abnormal cervical lymph nodes on palpation or by ultrasonography suggest
regional metastases to the neck. Thyroid cancer can also present with abnormal cervical
lymphadenopathy without an obvious palpable thyroid nodule. In this situation, diffuse thyroid
enlargement may be present.

When evaluating a patient with a thyroid nodule, important aspects of the history include
radiation exposure to the thyroid, such as treatment for childhood cancer, and a family history of
thyroid cancer or other features of MEN. Careful physical examination of the thyroid and
cervical lymph nodes should be undertaken, as well as for findings consistent with MEN2B.
Further evaluation should include a thyroid-stimulating hormone level, thyroid ultrasonography,
and referral to a subspecialist experienced in the evaluation and management of pediatric thyroid
nodules
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PREP Pearls
e Exposure to ionizing radiation to the thyroid is a risk factor for development of thyroid
carcinoma.
e Thyroid nodules 1 cm or greater, or 0.5 cm or greater if other risk factors for malignancy
are present, should be evaluated by ultrasonography-guided fine-needle aspiration.
e Medullary thyroid carcinoma has 100% penetrance in those with multiple endocrine
neoplasia types 2a and 2b.

ABP Content Specifications(s)
e Recognize the clinical features associated with thyroid carcinoma

Suggested Readings

e Francis GL, Waguespack SG, Bauer AJ, et al. Management guidelines for children with
thyroid nodules and differentiated thyroid cancer. Thyroid. 2015;25(7):716-759. doi:
http://dx.doi.org/10.1089/thy.2014.0460.

e Jatana KR, Zimmerman D. Pediatric thyroid nodules and malignancy. Otolaryngol Clin
North Am. 2015;48(1):47-58. doi: http://dx.doi.org/10.1016/j.0tc.2014.09.005.

e Osipoff JN, Wilson TA. Consultation with the specialist: thyroid nodules. Pediatr Rev.
2012;33(2):75-82. doi: http://dx.doi.org/10.1542/pir.33-2-75.
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Question 33

You are called to the newborn nursery to evaluate a neonate born with localized bullae and
erosion of the skin on the feet and lower extremities (Iltem Q33 ).

Item Q33: Findings for the neonate described in the vignette. Reprinted with permission from
Johr RH, Schachner LA. Neonatal dermatologic challenges. Pediatr Rev.1997; 18(3):86-94

This appropriate-for-gestational-age male neonate was delivered at term by spontaneous vaginal
delivery to a 25-year-old gravida 2 para 1 mother. The baby’s mother received routine prenatal
care without complications. Spontaneous rupture of membranes with clear fluid occurred 12
hours before delivery. The mother had no signs or symptoms of chorioamnionitis. Other than the
skin lesions, the neonate is well appearing. On physical examination, his temperature is 37°C,
heart rate is 140 beats/min, and respiratory rate is 50 breaths/min. There is no abnormality of the
mucous membranes or nails.

Of the following, the test MOST likely to confirm your suspected diagnosis is a/an:

anti-Ro/SSA testing

Darier sign

Gram stain of bullous fluid

polymerase chain reaction for herpes simplex virus DNA
skin biopsy of a bullous lesion

moowp
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Correct Answer: E

The newborn in this vignette has lesions typical of epidermolysis bullosa (EB). Skin biopsy of a
bullous lesion is the test most likely to confirm the suspected diagnosis. Epidermolysis bullosa
should be suspected in neonates with blistering lesions or skin erosions without other etiology. It
is important to distinguish the clinical findings associated with EB from other conditions;
therefore, a comprehensive examination is imperative. The maternal, obstetric, and family
history may offer important information toward identifying the diagnosis.

Epidermolysis bullosa is a heterogeneous group of inherited disorders with epithelial fragility,
characterized by bullous lesions that develop spontaneously or in response to mild or moderate
trauma. Bullae are defined as blistering lesions 0.5 to 1 cm in diameter. The overall incidence of
EB is 1 in 50,000 births. Neonates typically present with localized absence of skin, usually of the
lower extremities. Onset in infancy or childhood presents with recurrent blistering or skin
erosions.

The major types of EB are identified based on the structural level of skin cleavage. In EB
simplex, blistering occurs in the epidermis and healing occurs without scarring. In junctional EB,
blistering occurs in the lamina lucida of the dermal-epidermal junction and leads to atrophic
scarring. The cleavage plane in dystrophic EB is below the lamina densa in the papillary dermis
and also leads to scarring. More than 30 subtypes have been defined. Skin biopsy of an induced
blister with examination by immunofluorescence microscopy is the key to diagnosis.

The newborn in this vignette most likely has EB simplex, localized, the most common subtype of
EB. In this subtype, the lesions are mainly limited to involvement of the palms and soles.
Although clinical onset is usually at birth or during early infancy, lesions may not appear until
adolescence or early adulthood. Bullae occur with mild-to-moderate frictional trauma and heal
without scarring. There is mild or no mucosal involvement (25%), and nail involvement is rare.
The course of disease is chronic; blistering tends to decrease with age, reticulated pigmentation
may occur on the arms and trunk, and hyperhidrosis is common. The inheritance pattern is
autosomal dominant. Lifespan is usually normal.

The differential diagnosis of bullous lesions in a newborn includes several potentially serious
infectious and noninfectious conditions. Maternal history may be helpful in making the
diagnosis, but not conclusive. The rash of neonatal lupus erythematosus is characterized by scaly
atrophic plaques that may occur in conjunction with cardiac symptomatology, most commonly
congenital heart block. Anti-Ro/SSA and anti-La/SSB testing may provide a diagnosis in these
cases. Darier sign, the classic finding in cutaneous mastocytosis, is the development of localized
urticaria, erythema, or bullae after rubbing, scratching, or stroking the skin or skin lesions that
are heavily infiltrated with mast cells. The presentation of impetigo neonatorum ranges from
bullous impetigo to scalded skin syndrome. Impetigo neonatorum may occur as early as the
second or third day after birth, with vesicles, pustules, or bullae on a normal or erythematous
base. Bullae are typically tense and leave a red, denuded, oozing area when ruptured. Gram stain
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of bullous fluid, typically demonstrating Staphylococcus aureus, aids in the diagnosis of these
cases. Grouped vesicles, crusts, and erosions on an erythematous base suggest herpes simplex
virus, and a DNA polymerase chain reaction test will confirm the diagnosis.

PREP Pearls
e Epidermolysis bullosa (EB) should be suspected in neonates presenting with blistering
lesions or skin erosions without other etiology.
e The major types of EB are identified based on the structural level of skin cleavage.
e Skin biopsy of an induced blister with examination by immunofluorescence microscopy
is the key to diagnosis of EB.

ABP Content Specifications(s)
e Recognize the clinical findings associated with epidermolysis bullosa

Suggested Readings
e Johr RH, Schachner LA. Neonatal dermatologic challenges. Pediatr Rev. 1997;18(3):86-
94. doi: http://dx.doi.org/10.1542/pir.18-3-86.
e Paller AS, Mancini AJ. Bullous disorders of childhood. Hurwitz Clinical Pediatric
Dermatology: A Textbook of Skin Disorders of Childhood and Adolescence. 4th ed.
Philadelphia, PA: Saunders Elsevier; 2011:303-320.
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Question 34

A couple whose first child has trisomy 21 presents to your office with their newborn who also
has physical features suggestive of trisomy 21, including epicanthal folds, upslanting palpebral
fissures, a flat midface, small low-set ears, short neck, protruding tongue, and a left transverse
palmar crease. Rapid fluorescence in situ hybridization analysis confirms trisomy 21. Family
history reveals a maternal second cousin with trisomy 21 as well. The newborn’s karyotype
confirms the presence of a Robertsonian translocation between chromosomes 14 and 21. The
parents ask about the risk of trisomy 21 occurring in their next pregnancy. You counsel the
parents about the recurrence risk, as it appears likely the translocation is inherited from the
mother.

Of the following, the MOST accurate response regarding recurrence risk for Down syndrome
from this type of translocation would be

higher if inherited from the mother

lower if inherited from the mother

risk increases with advanced maternal age
50% with each live birth

100% with each live birth

moow>»
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Correct Answer: A

The recurrence risk for trisomy 21 is higher in a subsequent pregnancy if the translocation is
inherited from the mother. A carrier of a Robertsonian translocation (Item C34) involving the 14
and 21 chromosomes has only 45 chromosomes. Chromosomes 14 and 21 are absent and are
replaced by the translocation chromosome. There are 6 possible outcomes in this situation for a
gamete and 3 of the 6 are not viable for live offspring. The 3 remaining situations that can result
in live offspring include the following: normal, balanced translocation carrier, or unbalanced
translocation carrier with trisomy 21. In theory, one would think the recurrence risk would be
33% regardless of the parent from whom the infant inherits it, but it is not. Numerous population
studies have confirmed that the recurrence risk for trisomy 21 in this situation is dependent on
which parent has the balanced translocation. If inherited from the mother, the risk is 10% to
15%. If inherited from the father, the risk is 1% to 2%. Importantly, the risk of trisomy 21 caused
by translocation or partial trisomy is unaffected by maternal age.

If a parent has a 21:21 balanced translocation, it is thought to originate as an isochromosome.
This is a chromosome produced by transverse splitting of the centromere so that both arms are
from the same side of the centromere (either two short arms [p] or two long arms [q]). This
scenario has 2 possible outcomes, a chromosome with a double dose of chromosome 21 genetic
material or a complete lack of chromosome 21 genetic material, which is not viable. Therefore,
the chance of recurrence if the parent is a 21:21 balanced translocation carrier is 100%. It is
therefore important to confirm the etiology when a newborn presents with trisomy 21. A rapid
fluorescence in situ hybridization analysis may be used initially as a relatively fast diagnostic
tool for suspected trisomy 21, but it must be followed by karyotyping for etiologic diagnosis and
recurrence risk. If karyotyping reveals an unbalanced translocation as the reason for the trisomy
21, then cytogenetic analysis of both parents is recommended to determine the recurrence risk.

It is widely recognized that in cases of trisomy 21 caused by 3 complete copies of chromosome
21, the risk increases with maternal age, most significantly after 35 years of age. If a woman
younger than 35 years of age has a child with trisomy 21 resulting from 3 complete copies of
chromosome 21, her recurrence risk for another child with trisomy 21 is 1%.

PREP Pearls

e Therisk for trisomy 21 with a Robertsonian translocation 14:21 inherited from an
infant’s mother is 10% to 15%, but only 1% to 2% if inherited from the father.

e The recurrence risk for an unbalanced translocation, if inherited, is unaffected by parental
age.

e Most cases of trisomy 21 result from meiotic nondisjunction yielding 3 complete copies
of chromosome 21, rather than a translocation. This risk increases with maternal age,
most significantly after age 35 years

ABP Content Specifications(s)
e Understand the risk factors of having another child with trisomy 21 when the mother is a
balanced translocation carrier
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e Understand the risk factors associated with subsequent pregnancies when an infant is
born with a translocation chromosome abnormality

Suggested Readings

e Epstein CJ. Down syndrome (trisomy 21). In: Valle D, Beaudet AL, Vogelstein B, et al,
eds. The Online Metabolic and Molecular Bases of Inherited Disease. New York, NY:
McGraw-Hill; 2016.

e Ludman MD, Gilbert F, Hirschhorn K. Risk of recurrence of chromosomal abnormalities.
Pediatr Rev. 1984;6(5):141-149. doi: http://dx.doi.org/10.1542/pir.6-5-141.

e Rare Chromosome Disorder Support Group. Robertsonian translocations. Rare
Chromosome Disorder Support Group website.
http://www.rarechromo.org/information/other/robertsonian%20translocations%20ftnw.pd
f.
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Question 35

A 14-year-old adolescent girl presents to your office with a 2-week history of a white,
malodorous vaginal discharge. She had menarche at 12 years of age and her last menstrual period
was 3 weeks ago. She states that she is not sexually active. On physical examination, you note a
milky, white vaginal discharge, with an otherwise normal examination. You suspect that she has
bacterial vaginosis.

Of the following, the finding that BEST supports your suspected diagnosis is a

Gram stain showing gram-negative diplococci
negative whiff test

Nugent score of 3

vaginal pH of less than 4.0

wet mount with greater than 20% clue cells

mooOw>
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Correct Answer: E

Bacterial vaginosis (BV) accounts for approximately 40% to 50% of all cases of symptomatic
vaginal discharge in women of reproductive age. Bacterial vaginosis is characterized by an
overgrowth of anaerobic bacteria, particularly Gardnerella vaginalis, which replace the normal
vaginal flora, Lactobacillus species. Clinical symptoms of BV typically include a thin,
homogenous white-gray malodorous, “fishy,” vaginal discharge. Less commonly, pruritus and
vaginal or vulvar erythema and irritation may be present. Many females with BV may be
asymptomatic. The relationship between sexual activity and BV is not clearly understood.
Although BV is more common among sexually active women, it has been reported among those
who have never had sex.

Bacterial vaginosis can be diagnosed clinically using the Amsel criteria, which requires the
presence of 3 of the following:

homogeneous, thin, white discharge that adheres to the vaginal walls

greater than 20% clue cells on microscopy

vaginal pH greater than 4.5

release of a fishy amine odor with the addition of 10% potassium hydroxide to a drop of
vaginal discharge (ie, positive whiff test)

Bacterial vaginosis can also be diagnosed with the Gram stain using the Nugent scoring system,
which assesses for the presence of large gram-positive rods, small gram-variable rods, and
curved gram-variable rods. A Nugent score of 7 to 10 shows a few lactobacilli and a
predominance of Gardnerella/Bacteroides and curved gram-negative rods and is consistent with
BV.

N =

The presence of gram-negative diplococci would be suggestive of Neisseria gonorrhoeae.

The recommended treatment regimen for BV, according to the 2015 Sexually Transmitted
Diseases Treatment Guidelines published by the US Centers for Disease Control and Prevention,
is metronidazole 500 mg orally twice a day for 7 days or metronidazole gel 0.75%, 5 g
intravaginally once a day for 5 days or clindamycin cream 2%, or 5 g intravaginally at bedtime
for 7 days.

PREP Pearls
e Bacterial vaginosis accounts for approximately 40% to 50% of all cases of symptomatic
vaginal discharge among women of reproductive age.
e Bacterial vaginosis can be diagnosed clinically using the Amsel criteria by the presence
of 3 of the following:
homogeneous, thin, white discharge that adheres to the vaginal walls
greater than 20% clue cells on microscopy
vaginal pH greater than 4.5
release of a fishy amine odor with the addition of 10% potassium hydroxide to a drop of
vaginal discharge (ie, positive whiff test)
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ABP Content Specifications(s)

Recognize the clinical findings associated with bacterial vaginosis

Suggested Readings

Koumans EH, Sternberg M, Bruce C, et al. The prevalence of bacterial vaginosis in the
United States, 2001-2004: associations with symptoms, sexual behaviors, and
reproductive health. Sex Transm Dis. 2007;34(11):864-869. doi:
http://dx.doi.org/10.1097/0LQ.0b013e318074e565.

Nugent RP, Krohn MA, Hillier SL. Reliability of diagnosing bacterial vaginosis is
improved by a standardized method of gram stain interpretation. J Clin Microbiol.
1991;29(2):297-301. http://jcm.asm.org/content/29/2/297.long.

O’Brien G. Bacterial vaginosis. Pediatr Rev. 2008;29(6):209 -211. doi:
http://dx.doi.org/10.1542/pir.29-6-209.

Sha BE, Chen HY, Wang QJ, Zariffard MR, Cohen MH, Spear GT. Utility of Amsel
criteria, Nugent score, and quantitative PCR for Gardnerella vaginalis, Mycoplasma
hominis, and Lactobacillus spp. for diagnosis of bacterial vaginosis in human
immunodeficiency virus-infected women. J Clin Microbiol. 2005;43(9):4607-4612. doi:
http://dx.doi.org/10.1128/JCM.43.9.4607-4612.2005.

Workowski KA, Bolan GA. Sexually transmitted diseases treatment guidelines, 2015.
MMWR Recomm Rep. 2015;64(RR03):1-137.
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr6403al.htm.
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Question 36

An 8-year-old boy is brought to your office for a health supervision visit. His parents inform you
that he was recently evaluated by his school and determined to qualify for an Individualized
Education Program under intellectual disability. They have brought his aptitude test assessment
report that shows a verbal 1Q score of 63, performance 1Q score of 65, and full scale 1Q of 64.
His adaptive skill scores are 65 in communication, 62 in daily living skills, 67 in motor skills,
and 66 in socialization. The parents would like to know what to expect for his future as an adult.

Of the following, you would tell them that their son will MOST likely

be employable with intermittent support

read at a middle school grade level

require an adult residential facility

require frequent supervision for safety

require support for basic self-care skills at home

moow>
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Correct Answer: A

Most measures of cognitive and adaptive skills have a mean of 100 and a standard deviation
(SD) of 15. Scores at least 2 SDs below the mean (< 70) in both cognitive and adaptive measures
are in the intellectual disability (ID) range. The levels of severity correspond to the number of
SDs from the mean: mild (2 to 3 SDs; score of 55 to 70), moderate (3 to 4 SDs; score of 40 to
55), severe (4 to 5 SDs; score of 25 to 40), and profound (> 5 SDs; score < 25). The patient in
this vignette has scores that are between 2 to 3 SDs below the mean on both measures of
intelligence and adaptive functioning, placing him in the mild range of ID. People with mild 1D
can be employed with possible occasional need for support.

Intellectual disability, previously known as mental retardation, is a chronic condition with onset
during the developmental period. Significant impairment in both cognitive abilities and adaptive
functioning are required for diagnosis.

Cognitive abilities include the ability to reason, plan, solve problems, think abstractly, learn, and
use appropriate judgment. IQ tests compare an individual’s performance on standardized tests of
cognitive abilities (eg, verbal, visual-spatial, problem-solving) with same-age peers. Commonly
used 1Q tests include the Wechsler intelligence scales (eg, Wechsler Preschool and Primary Scale
of Intelligence [2.5-7.5 years], Wechsler Intelligence Scale for Children [6-16 years], Wechsler
Adult Intelligence Scale [16-90 years]). Global developmental delay may be a more appropriate
term to use until 5 years of age, when 1Q tests become more reliable and predictive.

Adaptive skills are those that allow a person to self-manage and perform everyday tasks for
independent living in the areas of communication, interpersonal relationships, self-care, home
and community living, health, safety, recreation, work, and functional academics (eg, money
management). Adaptive functioning can be divided into the conceptual domain (eg, reasoning,
practical knowledge), social domain (eg, social judgment, interpersonal communication skills),
and practical domain (eg, personal care, vocational skills, accessing transportation). It is
measured by standardized tests such as the Vineland Adaptive Behavior Scales and the Adaptive
Behavior Assessment System. For a diagnosis of ID, at least 1 domain is impaired such that
support is needed for the individual to function.

Test scores have been de-emphasized in the latest version of the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition. 1Q test scores have been removed from the criteria,
but are still considered important approximations of conceptual functioning. Adaptive
functioning in real-life situations does not always correspond with intellectual capacity;
therefore, clinical assessment with a greater focus on adaptive functioning has been stressed.
Severity is determined by deficits in adaptive functioning, and treatment plans should be
developed to address those needs.

The prevalence of ID is approximately 1% to 2%. The majority (85%) of those with 1D have
mild ID. Children with mild ID are typically identified when they are unable to keep up
academically in school. They can achieve academic skills to the sixth grade level. Adults with
mild ID can live and work independently with some possible need for intermittent support.
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Children with moderate ID (10% of those with 1D) may learn up to the third grade level, but as
adults, will require support and supervision for work and daily living. Children with more severe
forms of ID are typically identified in the first few years after birth due to delays in motor and
language development. They require assistance and supervision for their self-care, daily needs,
and safety during childhood and adulthood. Item C36 outlines expectations for adaptive function
with different levels of ID.

Item (36. Levels of Intellectual Disability and Expectations for Adaptive Function.

Level of ID Self-help Skills Academic Skills Living Arrangements Employment

Mild Independent in personal care | Up to sixth grade; some Independent living with Independent employment
and activities of daily living difficulties with planningand | possible need for intermittent | with possible need for

money management support intermittent support

Moderate (an care for personal needs Up to third grade; difficulty Supportive livingsuchasina | Supported, supervised
and activities of daily living, understanding time and group home in the community | unskilled or semiskilled work
but often requires prompts or | money
reminders

Severe Needs support for personal Limited; possible recognition | Needs supervision at all times | Sheltered work may be
care and activities of daily of critical words (eg, stop) possible with ongoing
living assistance

Profound Dependent on others for May use objectsina Needs nursing care Typically not employable
personal care and activities of | goal-directed fashion
daily living

Courtesy of Y. Liu

Expectations for the 8-year-old boy in this vignette with mild ID are independence in his living
and employment circumstances, with some occasional assistance needed when there are special
circumstances or challenges. He would read up to the sixth grade level and be able to accomplish
his daily living and self-care tasks without need for support or supervision for his safety. The
other options presented are typical of people with more severe levels of ID.

Recognizing the potential needs of a child with ID according to the severity level of his ID and
his deficits in adaptive functioning allows the primary care provider to engage parents in a
discussion about the child’s future. The earlier that support can be given to developing
communication, learning, and adaptive skills, the better the progress towards maximizing the
child’s present and future independence.

PREP Pearls

¢ Significant impairment in both cognitive abilities and adaptive functioning are required
for diagnosis of intellectual disability (ID).

e Most measures of cognitive and adaptive skills have a mean of 100 and a standard
deviation (SD) of 15. Scores at least 2 SDs below the mean (< 70) in both cognitive and
adaptive measures are in the ID range.

e The majority (85%) of those with ID have mild ID. Children with mild ID are typically
identified when they are unable to keep up academically in school.
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e Adaptive functioning in real-life situations does not always correspond with intellectual
capacity. Severity is determined by deficits in adaptive functioning and treatment plans
should be developed to address those needs.

ABP Content Specifications(s)
e Distinguish between mild and moderate intellectual disabilities with regard to the
potential for educational and independence/vocational achievement

Suggested Readings
e American Psychiatric Association. Neurodevelopmental disorders (intellectual
disabilities). Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition.
Arlington, VA: American Psychiatric Publishing; 2013:33-41.
e Shea SE. Intellectual disability (mental retardation). Pediatr Rev. 2012;33(3):110-121.
doi: http://dx.doi.org/10.1542/pir.33-3-110.
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Question 37

A 16-year-old previously healthy adolescent girl is brought to the emergency department (ED)
by emergency medical services after having a seizure during a concert she was attending with
friends. Her friends reported to the paramedics that she “seemed normal” at the beginning of the
concert. Approximately 1 hour later, she began to seem anxious, shaky, and confused. She
complained of feeling “hot and sweaty.” Thirty minutes after that, she seemed more confused,
began shaking uncontrollably, and then fell to the ground, prompting her friends to call 911.
When the paramedics arrived, she was actively seizing, with stiffening of all extremities,
generalized twitching of her face, and drooling. Intravenous lorazepam was administered, with
resolution of the seizure activity.

On arrival to the ED, the patient is breathing spontaneously, but is responsive only to painful
stimuli. Her heart rate is 150 beats/min, blood pressure is 160/95 mm Hg, respiratory rate is 22
breaths/min, rectal temperature is 38.9°C, and pulse oximetry is 95% (room air). Her pupils are 5
mm in diameter, equal, and sluggishly reactive. Her skin is diaphoretic. There are no signs of
traumatic injury on physical examination.

One of the patient’s friends confided to the paramedics that “she may have tried some drugs” that
a man at the concert had offered her.

Of the following, the substance MOST likely to be responsible for the symptoms and clinical
findings in this patient is

A. ethanol

B. heroin

C. lysergic acid diethylamide (LSD)
D. marijuana

E. synthetic cathinone (“bath salt™)
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Correct Answer: E

The adolescent girl in the vignette presents with a constellation of findings including altered
sensorium, tremulousness, tachycardia, hypertension, hyperpyrexia, mydriasis, diaphoresis, and
generalized seizure activity following suspected exposure to an illicit substance. The substance
most likely to be responsible for these findings is synthetic cathinone (“bath salt”), an
amphetamine analog. All pediatric providers should recognize the major physiologic and
behavioral consequences associated with amphetamine use, including the clinical findings
associated with acute intoxication.

Historically, amphetamines have been utilized in medicine to treat conditions including nasal
congestion, fatigue, narcolepsy, attention deficit/hyperactivity disorder, and obesity (to promote
weight loss). Though they have played a significant role in medicine over the years, these
substances have also had a long history of being abused in the United States and worldwide.
Abuse of illicit amphetamine-like substances including methamphetamine, ecstasy (also known
as 3,4-methylene-dioxymethamphetamine, or MDMA), and synthetic cathinones among US
youth has been increasing in prevalence in recent decades. Specifically, abuse of synthetic
cathinones (ie, “bath salts”) emerged in Europe around 2009 and spread to the United States in
2010. These compounds are typically sold as tablets or white powders, marketed as “bath salts”
or “plant food,” in a variety of venues, including “head shops,” gas stations, and convenience
stores. Despite the disclaimer on their packaging that these substances are “not intended for
human consumption,” they are widely sold and used as “legal” drugs of abuse in the United
States.

Amphetamines and amphetamine-like substances are potent activators of adrenergic receptors in
both the central and peripheral nervous system. Signs of sympathetic hyperstimulation
characterize amphetamine intoxication. These signs include tachycardia, hypertension,
hyperpyrexia, mydriasis, and diaphoresis. Central nervous system effects may include anxiety,
agitation, combativeness, and even seizures. Other clinical effects may include the
musculoskeletal system (myoclonus, tremors), kidneys, and gastrointestinal system. In severe
cases of amphetamine intoxication, lethal arrhythmias, hyperthermia, and intracranial
hemorrhage may occur.

Clinical management of acute amphetamine intoxication should focus on supporting and
protecting the airway, maintaining adequate ventilation and oxygenation, and ensuring adequate
perfusion to the brain and other vital organs. While there is no specific antidote available to
reverse amphetamine toxicity, benzodiazepines such as diazepam or lorazepam are first line for
treating psychomotor agitation and seizures arising from amphetamine toxicity; these agents are
also beneficial in alleviating amphetamine-induced hypertension and hyperthermia. Activated
charcoal is effective at binding amphetamines and amphetamine-like stimulants and should be
administered within the first 1 to 2 hours following a significant oral amphetamine ingestion,
provided that the patient’s airway is adequately protected.
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Ethanol is a central nervous system (CNS) depressant that may initially result in exhilaration and
loss of inhibition, but causes ataxia, slurred speech, lack of coordination, somnolence, and
eventually extreme lethargy and coma as serum concentrations rise. Patients with acute ethanol
intoxication would typically display CNS depression rather than the CNS excitation displayed by
the patient in the vignette. Furthermore, hypertension and hyperpyrexia are not typical clinical
features of ethanol intoxication.

Classic clinical features of intoxication with heroin, an illicit opioid, would include central
nervous system depression, respiratory depression, and miosis (“pinpoint pupils”). The patient in
the vignette does not exhibit any of these clinical findings.

Intoxication with lysergic acid diethylamide (LSD) may produce clinical manifestations that
closely resemble those of amphetamine intoxication. Patients may display signs of sympathetic
stimulation, including mydriasis, hypertension, tachycardia, and hyperpyrexia, following
ingestion of LSD. However, exposure to LSD typically results in a psychedelic state, in which
patients experience euphoria, visual perceptual distortions (hallucinations), an altered sense of
time, and even psychosis following ingestion.

While intoxication with marijuana may result in the clinical finding of altered sensorium and
may also cause tachycardia and hypertension, the degree of CNS agitation and the ultimate
seizure activity displayed by the patient in the vignette would not be expected sequelae of
marijuana intoxication.

PREP Pearls

e Signs of sympathetic hyperstimulation characterize amphetamine intoxication. These
signs include tachycardia, hypertension, hyperpyrexia, mydriasis, and diaphoresis.
Central nervous system effects may include anxiety, agitation, combativeness, and
seizure activity.

e Clinical management of acute amphetamine intoxication should focus on supporting and
protecting the airway, maintaining adequate ventilation and oxygenation, and ensuring
adequate perfusion to the brain and other vital organs.

e Benzodiazepines such as diazepam or lorazepam are first line for treating psychomotor
agitation and seizures arising from amphetamine toxicity; these agents are also beneficial
in alleviating amphetamine-induced hypertension and hyperthermia.

e Activated charcoal is effective at binding amphetamines and amphetamine-like
stimulants and should be administered within the first 1 to 2 hours following a significant
oral amphetamine ingestion, provided that the patient’s airway is adequately protected.

ABP Content Specifications(s)
e Recognize the major behavioral consequences of amphetamine use/abuse
¢ Identify the major physiologic consequences associated with opioid use/abuse, including
those associated with the various means of administration
e Recognize the clinical findings associated with an acute amphetamine intoxication, and
manage appropriately
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Suggested Readings

e Armnold TC, Ryan ML. Acute amphetamine and synthetic cathinone (“bath salt”)
intoxication. UpToDate. Available online only with subscription.

e Capriola M. Synthetic cathinone abuse. Clin Pharmacol. 2013;5:109-115. doi:
http://dx.doi.org/10.2147/CPAA.S42832.

e Spiller HA, Ryan L, Weston RG, Jansen J. Clinical experience with and analytical
confirmation of “bath salts” and “legal highs” (synthetic cathinones) in the Unites States.
Clin Toxicol (Phila). 2011;49(6):499-505. doi:
http://dx.doi.org/10.3109/15563650.2011.590812.

e Stremski E, Gummin DD. Amphetamines. In: Erickson TB, Ahrens WR, Aks SE, Baum
CR, Ling LJ, eds. Pediatric Toxicology: Diagnosis and Management of the Poisoned
Child. New York, NY: McGraw-Hill; 2004: 375-382.
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Question 38

A 5-year-old girl presents to your clinic for evaluation of fever for 7 days. She recently returned
from Pakistan where she travelled with her parents to visit family. She did not receive pre-travel
vaccinations. Vital signs show a temperature of 38.7°C, respiratory rate of 30 breaths/min, heart
rate of 120 beats/min, and blood pressure of 105/65 mm Hg. On physical examination, she has
abdominal tenderness and hepatosplenomegaly. Laboratory data are shown:

Laboratory test

Laboratory test Result

White blood cell count 17,000/uL (17.9 x 10%/L)
Hemoglobin 9.2 g/dL (92 g/L)
Platelet count 87 x 10%/uL (87 x 10%/L)
Segmented neutrophils 80%

Lymphocytes 20%

Aspartate aminotransferase 230 U/L

Alanine aminotransferase 250 U/L

Of the following, the test that is MOST likely to establish the diagnosis in this child is

abdominal ultrasonography
blood culture

hepatitis panel

urine culture

viral nasal wash

moowp
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Correct Answer: B

The study most likely to establish the diagnosis for the girl in this vignette is a blood culture. In a
traveller returning from Pakistan, typhoid fever must be considered as an etiology, given that
Salmonella typhi infections are endemic in resource-limited countries, especially in Asia. In
typhoid fever, stool cultures are often negative, thus negative stool tests do not exclude this
diagnosis.

Infections due to Salmonella typhi are distinct compared to nontyphoidal Salmonella infections.
Nontyphoidal Salmonella typically cause enteritis, though invasive infections including
bacteremia, osteomyelitis and meningitis can occur. In contrast, Salmonella typhi is more likely
to cause invasive infections than enteritis. The main reservoirs for non-typhoidal Salmonella
include birds, mammals, reptiles, or amphibians. Infections occur either via food contamination
or direct contact with infected animals. In contrast, Salmonella typhi is identified only in human
hosts.

Abdominal ultrasonography may reveal hepatosplenic enlargement in the setting of typhoid
fever, among other etiologies of fever of unknown origin, though this would not specifically
identify the diagnosis. In cases of fever of unknown origin suspected to be due to cat scratch
disease, however, abdominal ultrasonography can aid with diagnosis, given that characteristic
hepatosplenic lesions can often be seen.

Given that the child in the vignette has transaminitis, infection due to a hepatitis virus is a
consideration. However, the clinical scenario is more fitting with typhoid fever given the
prolonged fever and absence of emesis, diarrhea, and jaundice.

Urine should be evaluated in cases of fever of unknown origin, though there is nothing in this
scenario to invoke the urinary tract. Likewise, the child in the vignette has not demonstrated
respiratory symptomatology, therefore, a nasal wash for a virus is unlikely to prove useful.

Of note, the patient in this vignette should have received pre-travel vaccinations, including
typhoid vaccine. While not completely protective, typhoid vaccine certainly enhances resistance
against infection.

PREP Pearls

e Consider typhoid fever as an etiology in individuals that have travelled to resource-
limited countries where Salmonella typhi infections are endemic.

e Nontyphoidal Salmonella infections typically cause enteritis and more rarely invasive
infections, whereas Salmonella typhi is more likely to cause invasive infections than
enteritis.

e Typhoid vaccine should be offered to patients traveling to endemic regions, as it
enhances resistance against infection.
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ABP Content Specifications(s)
e Understand the epidemiology of typhoidal and nontyphoidal Salmonella species

e Recognize the clinical features associated with typhoidal and nontyphoidal Salmonella
infection

Suggested Readings
e American Academy of Pediatrics. Salmonella infections. In: Kimberlin DW, Brady MT,
Jackson MA, Long SS, eds. Red Book: 2015 Report of the Committee on Infectious

Diseases. 30th ed. Elk Grove Village, IL: American Academy of Pediatrics; 2015:695-
702 .

e Christenson J. Salmonella infections. Pediatr Rev. 2013;34(9):375-383..
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Question 39

You are supervising a resident who is caring for a 3-year old boy who presented to your urgent
care center. The boy’s mother states that he was healthy until 2 days ago when he developed
fever, nausea, vomiting, and diarrhea. His vomiting has decreased in the past 24 hours, but his
diarrhea continues with 7 to 9 large, liquid bowel movements daily. The boy’s temperature is
37.8°C, heart rate is 116 beats/min, and respiratory rate is 30 breaths/min. On physical
examination, he is ill appearing, pale, and has tacky mucous membranes. The resident asks about
the recommended approach to management of this child’s hydration. The literature shows a clear
advantage to oral rehydration. You discuss the mechanism of action of this treatment with the
resident.

Of the following, the transporter that is MOST critical to this treatment’s mechanism of action is

sodium bicarbonate

sodium fructose

sodium glucose

sodium potassium adenosine triphosphatase
sodium potassium chloride

moowp
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Correct Answer: C

The mechanism of action of oral rehydration solutions (ORS) involves the sodium-glucose
transporter, which cotransports one sodium with one glucose (Item C39A). Water then follows
by diffusion because of the concentration gradient of the sodium. There are many versions of
ORS, each varying in carbohydrate and electrolyte concentration. ORS are significantly better
than other oral fluid options for rehydration because of the relatively low carbohydrate load and
elevated sodium and potassium levels that maximize hydration while minimizing osmotic loads
that drive diarrhea. Studies have demonstrated increased safety, more rapid recovery, and cost
effectiveness with the use of ORS compared with intravenous fluid hydration. Mild to
moderately dehydrated patients who are able to take in the fluid without emesis should receive
ORS. Patients with diarrhea do well with ORS because of the low osmotic load and excellent
absorption. Item C39B details the composition of ORS.

Na+ ~- Na+ glucose

H,O H,O
passive active

Tight

junctions
Gl

Na+ i glucose
Active via
ATPPase carrier
enzymes
H,O Na+

Item C39A: Mechanisms of water absorption in the intestinal mucosa Reprinted with permission
from Yu CE, Lougee DA, Murno JR. Module 6. Dehydration and Diarrhea. In Children and
Disasters. American Academy of Pediatrics. Elk Grove Village, IL 2011 (6):pg18
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Item C39B. Composition of Oral Rehydration Solutions (ORS).

ORS Carbohydrate (g/L) Sodium mEq/L Potassium mEq/L Osmolarity mOsm/L
WHO Glucose 20 90 20 310
WHO reduced osmolarity | Glucose 13.5 75 20 245
Pedialyte® Glucose 25 45 20 250
Fructose
Gatorade® Fructose 58 20 3 330
Sucrose
Glucose
Apple juice Fructose Variable 2 0 680
Sucrose
Glucose
Water None 0 0 0 0-18

Courtesv of C. Waasdoro Hurtado

The sodium potassium adenosine triphosphate transporter, also known as the Na+/K+ pump,
actively pumps sodium out of, and potassium into, cells. Adenosine triphosphate is used to move
both electrolytes against their concentration gradients.

The sodium potassium chloride (NKCC) transporter is a membrane transport protein with 2
forms that move sodium, potassium, and chloride in and out of the cell in the same direction.
NKCCL1 is found in all fluid-secreting organs, such as the kidney, where it helps in the
reabsorption of sodium, potassium, and chloride. NKCC2 is found in nephrons in cells of the
thick ascending limb of the loop of Henle, where it aids in the reabsorption of sodium.

The sodium bicarbonate transporter mediates the coupled movement of Na+ and HCO3— across
plasma membranes, and is vital in maintaining tissue pH levels.

Fructose transportation is typically independent of sodium, via the Glut-5 transporter.

PREP Pearls
e The sodium glucose transporter improves hydration through diffusion of water due to
increased sodium concentration.
e Oral rehydration solutions (ORS) are the best rehydration products.

e Because of a low osmotic load and their electrolyte content, ORS help to minimize
diarrhea and stabilize electrolyte levels.

e Oral rehydration solutions with low sodium levels are less effective.

ABP Content Specifications(s)
e Understand the role of oral rehydration solutions in the treatment of acute diarrheal
dehydration
e Understand the differences between and the rationale for the composition of oral
rehydration solutions
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Suggested Readings

e Guarino A, Dupont C, Gorelov AV, et al. The management of acute diarrhea in children
in developed and developing areas: from evidence base to clinical practice. Expert Opin
Pharmacother. 2012;13(1):17-26. doi: http://dx.doi.org/10.1517/14656566.2011.634800.

e Rouhani S, Meloney L, Ahn R, Nelson BD, Burke TF. Alternative rehydration methods:
a systematic review and lessons for resource-limited care. Pediatrics. 2011;127(3):e748-
e757. doi: http://dx.doi.org/10.1542/peds.2010-0952.

e Unger CC, Salam SS, Sarker MS, Black R, Cravioto A, El Arifeen S. Treating diarrhoeal
disease in children under five: the global picture. Arch Dis Child. 2014;99(3):273-8. doi:
http://dx.doi.org/10.1136/archdischild-2013-304765.
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Question 40

A 4-year-old boy presents to your office for evaluation of possible leg-length discrepancy. His
mother noticed that his left knee seemed a little higher than the right when she was toweling him
off after a bath. The boy’s medical history is significant for Kawasaki disease at 18 months of
age, and a left femur fracture at 2 years of age that was treated with cast immobilization. The
boy’s mother is concerned because a maternal uncle had a leg-length difference and walked with
a limp. On physical examination, you measure from the anterior superior iliac crest to the medial
malleolus and note that the left leg is 1 cm longer than the right. Hip range of motion is full and
symmetric.

Of the following, the MOST accurate statement is that this physical finding likely

does not require follow-up evaluation

is the result of a genetic condition

is the result of the patient’s history of femur fracture

is the result of the patient’s history of Kawasaki disease
will require surgical intervention

moow>»
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Correct Answer: C

The boy in the vignette has a leg-length discrepancy that is most likely the result of posttraumatic
overgrowth after his femur fracture. Overgrowth is most common in children between the ages
of 4 and 7 years, with an average increase of 1 cm. Fractures of the femur have the highest risk
of overgrowth. Although overgrowth typically occurs during the first 2 years after injury,
affected children should be followed intermittently until growth is complete to make sure the leg-
length discrepancy does not continue to increase. This child’s length discrepancy is not currently
an indication for surgery, but this could change as he grows. The boy in the vignette has no
history or other indication of a genetic condition.

Kawasaki disease does not cause leg-length discrepancy. There are many causes of leg-length
discrepancy. Congenital limb deficiencies (eg, fibular hemimelia), physeal damage caused by
trauma or infection, vascular insufficiency, and neurologic conditions (eg, polio, cerebral palsy)
can cause shortening of a limb.

Overgrowth syndromes (eg, Beckwith-Wiedemann), increased vascular perfusion after infection
or with inflammatory arthritis, and posttraumatic overgrowth can cause lengthening of a limb.
Idiopathic leg-length differences of 1 cm or more are present in one-quarter to one-third of the
adult population.

Children and adolescents with leg-length discrepancy may exhibit alterations in gait. On physical
examination, comparison of the distances from the anterior superior iliac spine to the ipsilateral
medial malleolus on each leg can provide an estimate of the discrepancy. However, differences
in muscle bulk, coronal plane alignment, and bone torsion can lead to inaccurate results. A
scanogram, which includes simultaneous bilateral anteroposterior radiographs of the hips, knees,
and ankles alongside a metal ruler, can provide more accurate measurement of limb-length
discrepancy.

Limb-length discrepancy tends to increase proportionally with growth, for most etiologies. For
example, a 3-year-old child with a 1-cm leg-length difference will likely exhibit a difference of
close to 2 cm at skeletal maturity, when the limbs are twice as long. Discrepancies estimated to
be less than 2 to 2.5 cm at skeletal maturity are generally managed with small shoe lifts. Children
with leg-length discrepancy predicted to be between 2 and 5 cm at skeletal maturity are generally
candidates for epiphysiodesis, stopping growth early in the long leg by putting small metal plates
over the physes around the knee. For larger discrepancies, more complicated leg lengthening
surgeries may be indicated. Because surgical intervention may eventually be needed, children
with leg-length discrepancies should be assessed periodically until skeletal maturity.
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PREP Pearls
e The risk of posttraumatic overgrowth is highest in children between the ages of 4 and 7
years with a history of femur fracture.
e Limb-length discrepancy tends to increase proportionally with growth.

ABP Content Specifications(s)
e Recognize the clinical findings associated with leg length discrepancy

Suggested Readings
e Halanski MA, Noonan KJ. Limb-length discrepancy. In: Weinstein SL, Flynn HM, eds.
Lovell and Winter’s Pediatric Orthopaedics. 7th ed. Philadelphia, PA: Lippincott
Williams & Wilkins; 2013:1341-1387.
e Sarwark JF, LaBella CR. Pediatric Orthopaedics and Sports Injuries: A Quick Reference
Guide. 2nd ed. Elk Grove Village, IL: American Academy of Pediatrics; 2014: 650 pp.
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Question 41

A 7-year-old healthy boy comes to your office for his annual well child visit. The parents have
previously refused any vaccines, but are now requesting to have him vaccinated. The parents
agree to vaccinate him “with everything that he needs.”

Of the following, the vaccines MOST likely to be administered at this visit are

DTaP, hepatitis A, hepatitis B, IPV, MMR, varicella

DTaP, hepatitis A, hepatitis B, IPV, MMR, PCV13, varicella
Td, hepatitis A, hepatitis B, IPV, MMR, varicella

Tdap, hepatitis A, hepatitis B, IPV, MMR, varicella

Tdap, hepatitis A, hepatitis B, IPV, PCV13, varicella

mooOw>
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Correct Answer: D

Of the options listed for the unimmunized 7-year-old boy in the vignette, the most appropriate
immunizations for him to receive at this time are Tdap, hepatitis A, hepatitis B, IPV, MMR, and
varicella. DTaP is not administered to patients older than 6 years of age; Tdap is used, as it has
lower doses of diphtheria toxoid and acellular pertussis toxoid, which makes it less likely to
cause adverse reactions in older children and adults. The PCV13 and Hib vaccines are not
administered to healthy children after 59 months of age. The currently recommended
immunization schedule for previously unimmunized children are shown in Item C41A and Item
C41B.

Item C(41A. Recommended Immunization Schedule For

Previously Unimmunized Children 7 to 18 Years of Age.

Tdap Unimmunized children or children who have not completed the
DTaP series should receive Tdap as their first dose in the catch-
up series; future doses to complete the series should be Td

Hepatitis A | 2 doses required, separated by 6 months

Hepatitis B | 3 doses required; the second dose must be at least 4 weeks
from the first dose, and the third dose must be at least 8 weeks
from the second dose and at least 16 weeks from the first dose

MMR 2 doses required, with the doses separated by at least 4 weeks

Varicella 2 doses required, with the doses separated by at least 12
weeks; if the child is 13 years of age or older, the doses may be
separated by only 4 weeks

HPV First dose may be given as early as 9 years of age; minimum of
4 weeks in between dose 1 and dose 2; minimum of 12 weeks
in between doses 2 and 3; dose 3 must be at least 24 weeks
after dose 1

MCV4 First dose at 11 to 12 years of age; requires a booster dose at 16
years of age; if the first dose is given at 13 to 15 years of age,
the booster dose should be given at 16 to 18 years of age, with
a minimum of 8 weeks between doses; if the first dose is given
at 16 years of age or later, a booster dose is not required

IPV Requires 3 doses, with at least 4 weeks between first dose
and second dose; minimum of 6 months between second dose
and third dose

Courtesy of D. DeBlasio
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Item (41B. Recommended Immunization Schedule For
Previously Unimmunized Children Younger Than
72 Months of Age.

DTaP (an receive first DTaP dose as early as 6 weeks;
should receive 3 doses separated by 4 weeks; mini-
mum of 6 months between fourth and fifth dose; if
fourth dose is given at 4 years of age or older, fifth
dose is not needed

IPV Can receive first PV as early as 6 weeks; should
receive 3 doses separated by at least 4 weeks;
fourth IPV dose must be given at least 6 months
after third dose at a minimum age of 4 years; if
third dose is given at 4 years of age or older, fourth
dose is not needed

Hepatitis A Requires 2 doses, separated by 6 months; minimum
age for the first dose is 12 months

Hepatitis B Requires 3 doses; the second dose must be at least
4 weeks from the first dose, and the third dose must
be at least 8 weeks from the second dose and at
least 16 weeks from the first dose. The minimum
age for the third dose is 24 weeks.

MMR Requires 2 doses; the minimum age for the first
dose is 12 months. The second dose recommended
to be given at 4 to 6 years of age, must be least

4 weeks after the first dose.

Varicella Requires 2 doses; the minimum age for the first
dose is 12 months. The second dose recommended
to be given at 4 to 6 years of age, must be at least 3
months after the first dose.

Rotavirus Minimum age for first dose is 6 weeks; first dose
must be administered by age 14 weeks and 6 days
and series must be completed by age 8 months.

PCV13 Minimum age for the first dose is 6 weeks. The total
number of doses and spacing of doses depends on
the patient’s age at the various doses. An infant may
require as many as 4 doses if he/she receives 3 doses
prior to the age of 12 months or as few as 1 dose if
the first dose is given at age 24 months or older.

Hib Minimum age for the first dose is 6 weeks. The total
number of doses and spacing of doses depends on
the patient’s age at the various doses. An infant may
require as many as 4 doses if he/she receives 3 doses
prior to the age of 12 months or as few as 1 dose if
the first dose is given at 15 months of age or older.

Courtesy of D. DeBlasio
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PREP Pearls
e For children 7 years of age or older who are unimmunized or who have not completed the
DTaP series, the first dose in the catch-up series should be Tdap.

e Hib and PCV13 vaccine are not routinely given to healthy children after 59 months of
age.

ABP Content Specifications(s)

e Plan an immunization schedule for a child or adolescent who begins receiving
immunizations late or whose immunizations are delayed

Suggested Readings
e American Academy of Pediatrics. Lapsed immunizations. In: Kimberlin DW, Brady MT,
Jackson MA, Long SS, eds. Red Book: 2015 Report of the Committee on Infectious
Diseases. 30th ed. Elk Grove Village, IL: American Academy of Pediatrics; 2015:37-38.
e US Centers for Disease Control and Prevention. Catch-up immunization schedule. US
Centers for Disease Control and Prevention website.

http://www.cdc.gov/vaccines/schedules/hcp/imz/catchup.html. Updated January 28,
2015.
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Question 42

A previously well 16-year-old adolescent girl who is a varsity athlete presents to the emergency
department with new-onset exercise intolerance. Four days earlier, she competed successfully at
a high school track meet. Over the next few days, her stamina during practice decreased and on
the day of presentation, she became winded while climbing a flight of stairs. She has no other
symptoms. Her last menstrual cycle ended 2 weeks ago and was normal in duration and intensity.
She denies having seen any blood in her urine or stool. On physical examination, she is afebrile,
with a heart rate of 123 beats/min and a blood pressure of 110/76 mm Hg. She appears pale and
fatigued, has slightly icteric sclera, and a grade 2/6 systolic murmur. Her examination is
otherwise unremarkable.

Laboratory results are shown:

Laboratory Test Patient Result

White blood cell count 11,000/uL (11 x 10%/L)
Hemaoglobin 3.9 g/dL (39 g/L)

Mean corpuscular volume 95 fL

Platelet count 455 x 10%/uL (455 x 10%/L)
Reticulocyte count 35%

Of the following, the MOST appropriate next steps in management are to perform

A. achest radiograph, an echocardiogram, and a serum B-type natriuretic peptide level, and
start a milrinone drip

B. adirect antibody test, start prednisone, and transfuse the least incompatible packed red
blood cell unit

C. flow cytometry testing for lymphoblasts, start allopurinol and intravenous fluids at twice
maintenance

D. hemoglobin electrophoresis, start penicillin, and transfuse a sickle-negative packed red
blood cell unit

E. astool guaiac test and consult gastroenterology to perform colonoscopy
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Correct Answer: B

Autoimmune hemolytic anemia (AIHA) is a true hematologic emergency. Rapid diagnosis and
initiation of therapy can be life-saving. The adolescent girl in the vignette presents with signs and
symptoms that strongly suggest AIHA. In particular, her tachycardia, fatigue, and exercise
intolerance are likely due to hypoxemia of an acute onset. The laboratory results show a severe,
normocytic anemia with a marked reticulocytosis, suggesting a destructive process rather than a
red blood cell (RBC) production failure. The reticulocyte count increases as the renal oxygen
tension sensors detect a drop in oxygen-carrying capacity caused by the anemia. In response,
they upregulate hypoxia-inducible factors, which in turn upregulate the production of
erythropoietin, driving erythropoiesis.

The most appropriate next steps in her care would be to order a direct antibody test (DAT) and
begin emergent management. The DAT will be positive if there are circulating antibody-coated
RBCs. It is important to note that in instances of brisk hemolysis from AIHA, the antibody-
coated cells may be destroyed so quickly that the DAT is paradoxically negative. Management of
severe, life-threatening AIHA requires the emergent transfusion of a “least-incompatible” unit of
packed RBCs, rapid initiation of immune suppression with corticosteroids, and ultimately
identification of the autoantibody. The blood bank will perform compatibility testing on a
number of units of packed RBC to determine which is least likely to be hemolyzed by the
offending antibody.

Although the fatigue, tachycardia, and exercise intolerance would be consistent with heart
failure, the severe anemia and reticulocytosis are not. Echocardiography and serum B-type
natriuretic peptide level would be noncontributory in this scenario, and the initiation of a
milrinone drip in this patient would not be appropriate.

Patients with sickle cell disease can present with hyperhemolytic crises associated with severe
anemia and reticulocytosis. It would be highly unusual, however, for a 16-year-old patient who
has been previously well to have a severe hemolytic crisis as her initial presentation of sickle cell
disease.

Although inflammatory bowel disease can lead to severe anemia secondary to iron deficiency
and the anemia of chronic inflammation, the sudden onset of symptoms and the severity of the
anemia suggest that inflammatory bowel disease is not the cause of the anemia in this scenario.
The mean corpuscular volume would have been low in iron-deficiency anemia, and the
reticulocyte count would be low in anemia of chronic inflammation.

The patient’s complete blood cell count exhibited no lymphoblasts, and the normal platelet

number does not suggest bone marrow dysfunction. Thus, testing for lymphoblasts with flow
cytometry and initiating therapy for leukemia would not be warranted in this scenario.
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PREP Pearls
e Autoimmune hemolytic anemia (AIHA) is a life-threatening hematologic emergency.
e Sudden onset of fatigue, pallor, scleral icterus, and tachycardia should immediately raise
suspicion for AIHA.
e A reticulocyte count and direct antibody test can be diagnostic for AIHA.

ABP Content Specifications(s)
e Recognize aspects of a patient’s medical history that may suggest hemolytic anemia
e Plan the appropriate diagnostic evaluation of acute-onset anemia
e Recognize the clinical findings associated with autoimmune hemolytic anemia

Suggested Readings

e Sackey K. Hemolytic anemia: part 1. Pediatr Rev. 1999;20(5):152-159. doi:
http://dx.doi.org/10.1542/pir.20-5-152.

e Sackey K. Hemolytic anemia: part 2. Pediatr Rev. 1999;20(6):204-208. doi:
http://dx.doi.org/10.1542/pir.20-6-204.

e Teachey DT, Lambert MP. Diagnosis and management of autoimmune cytopenias in
childhood. Pediatr Clin North Am. 2013;60(6):1489-1511. doi:
http://dx.doi.org/10.1016/j.pcl.2013.08.009.
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Question 43

A 4-year-old boy is admitted to the hospital with a 6-day history of fever, with a temperature of
up to 40°C and a 3-day history of red cracked lips, nonpurulent conjunctivitis, and swollen hands
and feet. On physical examination the boy is very irritable. His heart rate is 130 beats/min and
his blood pressure is 90/56 mm Hg in the right arm. The boy has an erythematous, nonvesicular
rash on his trunk and a 2-cm left cervical lymph node. On auscultation, his lungs are clear and
there is no murmur or gallop. There is no hepatosplenomegaly and he is well perfused. The
remainder of his examination is unremarkable.

Of the following, the BEST next step in the evaluation and management of this patient is to

administer intravenous (V) ceftriaxone after obtaining blood cultures
administer IV immunoglobulin 2 g/kg over 12 hours

administer low-dose aspirin orally at 5 mg/kg per day

administer prednisone orally at 2 mg/kg per day

restrict fluids to two-thirds of the maintenance rate

moowy
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Correct Answer: B

The boy in the vignette has clinical manifestations that meet the criteria for a diagnosis of
Kawasaki disease. He has fever for 5 days, red cracked lips, nonpurulent conjunctivitis, swollen
hands and feet, a rash, and an enlarged cervical lymph node. This syndrome is a vasculitis, and
patients may develop coronary artery aneurysms (CAA). Compared with children treated with
aspirin alone, the addition of intravenous immunoglobulin (IVIG) has been shown to reduce the
risk of CAAs from 25% to 2%. A single dose of IVIG (2 g/kg over 10-12 hours) is most
efficacious when given within 10 days of the onset of fever. A second dose is recommended if
fever persists for 36 hours after the first dose.

High-dose aspirin (80 mg/kg per day orally in 4 divided doses) is recommended while the patient
is febrile; once the child’s fever has abated, the dose is lowered to 3 to 5 mg/kg per day for 6 to 8
weeks. Longer low-dose aspirin treatment is recommended in those with coronary artery
abnormalities. Patients with large CAAs may require additional anticoagulation.

Kawasaki disease has not been shown to be a bacterial process, therefore, a blood culture and
intravenous ceftriaxone would not be indicated.

Steroids have been shown to be useful in patients with more severe disease, carditis, or persistent
fever after IVIG dosing. They may be beneficial in the initial phase of treatment as well, but not
as a substitute for, or before, IVIG. Initially, there was concern that CAAs worsened with
administration of steroids, but this has not been supported in subsequent studies and may have
been a reflection of these patients being the most ill. The recommended dose of intravenous
methylprednisolone has varied from 30 mg/kg per day to 1 to 2 mg/kg per day. New agents such
as infliximab have been administered in cases of IVIG resistance, with encouraging results.

Fluid restriction would not be the best first intervention for the boy in this vignette. For a febrile
child with normal cardiac function, administration of IVIG and maintenance of hydration would
be recommended. If the child were acutely ill with evidence of shock and carditis on
echocardiography, fluid resuscitation and IVIG with fluid balance closely regulated in an
intensive care unit would be required.

PREP Pearls
e Kawasaki syndrome is a clinical diagnosis.
e Early diagnosis and treatment with intravenous immunoglobulin can markedly decrease
the development of coronary artery aneurysms.
e High-dose aspirin (80 mg/kg per day orally in 4 divided doses) is recommended while the
patient is febrile; once the child’s fever has abated, the dose is lowered to 3 to 5 mg/kg
per day for 6 to 8 weeks.
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ABP Content Specifications(s)

Plan the appropriate management of Kawasaki disease

Suggested Readings

Eleftheriou D, Levin M, Shingadia D. Management of Kawasaki disease. Arch Dis Child.
2014;99(1):74-83. doi: http://dx.doi.org/10.1136/archdischild-2012-302841.

Son MB, Gauvreau K, Burns JC, et al. Infliximab for intravenous immunoglobulin
resistance in Kawasaki disease: a retrospective study. J Pediatr. 2011;158(4):644-649.
doi: http://dx.doi.org/10.1016/j.jpeds.2010.10.012.

Son MBF, Newburger JW. Kawasaki disease. In: Kliegman RM, Stanton BF, St Geme
JW 111, Schor NF, Behrman RE, eds. Nelson Textbook of Pediatrics. 20th ed.
Philadelphia, PA: Saunders Elsevier; 2015:1209-1214.

Sundel RP, Baker AL, Fulton DR, Newburger JW. Corticosteroids in the initial treatment
of Kawasaki disease: report of a randomized trial. Pediatrics. 2003;142(6):611-616. doi:
http://dx.doi.org/10.1067/mpd.2003.191.

Zhu BH, Lv HT, Sun L, et al. A meta-analysis on the effect of corticosteroid therapy in
Kawasaki disease. Eur J Pediatr. 2012;171(3):571-578. doi:
http://dx.doi.org/10.1007/s00431-011-1585-4.
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Question 44

An 8-year-old boy is brought to your office for a health supervision visit. His parents report that
school is “OK.” Their son “works so hard,” spending several hours per night on math homework,
and has struggled to achieve average or low-average grades since first grade. His English grades
are above average. The child reports that math is “boring” and he does not enjoy it. He
participates successfully in other activities, including Boy Scouts, choir, and basketball. He
sleeps well, approximately 9 hours per night. His mother reports that when he was 5 years of age,
he participated in a research study where he underwent 1Q testing. His parents were told his 1Q
was “above average.”

Of the following, the MOST appropriate next step for this child is to

A. administer Vanderbilt attention-deficit/hyperactivity disorder scales

B. encourage his parents to request an evaluation for eligibility for special education from
the school

C. reassure his parents that his academic performance is likely to improve if they provide
more assistance with homework

D. refer him to a child psychiatrist

E. refer him to a tutoring program
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Correct Answer: B

The child in this vignette likely has a learning disorder (LD). Approximately 8% of US school-
aged children have an LD. Signs of an LD include achieving mediocre grades in the context of a
disproportionate amount of time on homework. Reporting that school is boring or not enjoyable
may be masking anxiety about school performance. His success in other activities outside of
school and the ability to focus on homework suggest that the child does not have attention-
deficit/hyperactivity disorder (ADHD) or a behavioral problem. While VVanderbilt scales may be
a part of a comprehensive evaluation for an LD, ADHD is not the most likely cause of this
patient’s relatively disappointing school performance. Children with learning disabilities often
have 1Qs in the normal range, so this patient’s previous IQ test result does not exclude an LD.

Learning disorders are treated within the school context, in compliance with the Individuals with
Disabilities Education Act (IDEA). Under IDEA, school officials are required to provide timely
evaluations of students when a concern is noted and parents or teachers request testing. Parents
should request this testing in writing. If an LD is found, school officials then create an
Individualized Education Plan (IEP) to provide services, such as tutoring or modifying the
curriculum, according to the specific LD found. Referring for private testing can be problematic:
neuropsychological testing is expensive and patient insurance often does not cover such testing,
waits for appointments can be long and can delay treatment, and school officials are not required
to consider private testing when structuring an IEP. Referral to a tutoring program without an
evaluation for an LD misses the opportunity to tailor a tutoring plan in accordance with the
specific disorder.

PREP Pearls
e Learning disorders should be suspected when the effort spent on homework is out of
proportion to school achievement.
e Children with learning disorders often have normal 1Qs.
e An assessment by special education staff at the child’s school in accordance with the
Individuals with Disabilities Education Act is the best recommended initial approach for
a suspected learning disorder.

ABP Content Specifications(s)
e Evaluate the cognitive and behavioral developmental progress/status of a child at 6 to 12
years of age

Suggested Readings
e Floet AMW, Scheiner C, Grossman L. Attention-deficit/hyperactivity disorder. Pediatr
Rev. 2010;31(2):56-69. doi: http://dx.doi.org/10.1542/pir.31-2-56.
e Rimrodt SL, Lipkin PH. Learning disabilities and school failure. Pediatr Rev.
2011;32(8):315-324. doi: http://dx.doi.org/10.1542/pir.32-8-315.
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Question 45

A disoriented 16-year-old adolescent is brought by emergency medical services to the emergency
department. According to his parents, he had been to a party with his friends the night before, but
had returned early complaining of not feeling well and gone to bed. During the night, he vomited
multiple times, which the parents had attributed to alcohol use. This morning, the parents found
him in bed, lying in diarrhea, and confused. Past medical history is significant only for an open
fracture of his right radius and ulna 1 week ago that required a 2-day hospitalization for
orthopedic surgical pin placement. After discharge, he has been taking his father’s baby aspirin
and mother’s naproxen for ongoing pain and discomfort, but otherwise is doing well.

Physical examination shows a young male adolescent, oriented only to person. His temperature
is 39°C, respiratory rate is 22 breaths/min, pulse is 115 beats/min, and blood pressure is 88/54
mm Hg. Physical examination shows his pupils to be equal, round, and reactive to light and
accommodation. He has dry mucous membranes, clear lung fields, normal heart sounds, and a
soft abdomen. His right arm is in a plaster cast and there is good capillary refill in the fingers. He
IS moving spontaneously, but following commands with difficulty. He has strong pulses in his
extremities, but they appear to be tender to palpation. His skin is very warm, with diffuse
macular erythema.

Laboratory data are shown:

Laboratory test Result

White blood cell count 18,100/uL (18.1 x 10%/L)
Neutrophils 80%

Lymphocytes 15%

Monocytes 3%

Eosinophils 2%

Hemoglobin 13.8 g/dL (138 g/L)
Hematocrit 42%

Platelet count 125 x 10%/uL (125 x 10%L)
Sodium 140 mEg/L (140 mmol/L)
Potassium 4.5 mEg/L (4.5 mmol/L)
Chloride 100 mEg/L (100 mmol/L)
Bicarbonate 22 mEqg/L (22 mmol/L)
Glucose 72 mg/dL (4 mmol/L)
Blood urea nitrogen 25 mg/dL (8.9 mmol/L)
Creatinine 1.5 mg/dL (133 umol/L)
Creatine kinase 690 U/L (11.5 pkat/L)

American academy of pediatrics

140



American Academy of Pediatrics PREP 2017

Of the following, the clinical investigation MOST likely to establish a diagnosis is

electrocardiogram

Gram stain and culture from the right arm fracture site
head computed tomography

liver function tests

urine toxicology screen

moow>

American academy of pediatrics 141



American Academy of Pediatrics PREP 2017

Correct Answer: B

The clinical investigation most likely to establish a diagnosis for the adolescent in the vignette is
a Gram stain and culture from the right arm fracture site. Arrhythmia, infection, head injury,
metabolic derangement, and toxins are all potential causes for acute mental status changes.
However, based on the history, physical examination, and laboratory values for this adolescent,
the best explanation for these findings is staphylococcal toxic shock syndrome (TSS).

Toxic shock syndrome is a potentially life-threatening multisystem disease caused by a bacterial
exotoxin. Toxic shock syndrome was first reported in 1978 in a series of children. In the 1980s, a
large number of cases occurred in young women using absorbent tampons, creating awareness of
TSS in association with menstruation. However, the etiology in around half of TSS cases is
nonmenstrual and secondary to other causes, including surgical and postpartum wound
infections, burns, and as a complication of infections such as influenza, sinusitis, osteomyelitis,
and enterocolitis. Toxic shock syndrome toxin-1 (TSST-1) produced by Staphylococcus aureus
(both methicillin-susceptible S aureus [MSSA] and methicillin-resistant S aureus strains) is
responsible for TSS in over 90% of menstrual cases and at least half of nonmenstrual cases.
Other toxins, including other staphylococcal enterotoxins (A-E, H) as well as streptococcal
pyogenic exotoxins A and B, can cause TSS. The US Centers for Disease Control and Prevention
has clinical criteria for staphylococcal TSS:

Fever > to 38.9°C (102°F)

Rash (typically diffuse erythroderma)

Desquamation (commonly palms/soles 1 to 2 weeks after the onset of symptoms)
Hypotension (systolic blood pressure less than fifth percentile for age for children
younger than 16 years of age, < 90 mm Hg for > 16 years of age)

e Multisystem involvement (in 3 or more organ symptoms):

e Gastrointestinal — vomiting or diarrhea at onset of illness

e Musculoskeletal — severe myalgias at onset of illness or creatine phosphokinase
(CPK) greater than twice the upper limit of normal

e Mucocutaneous — vaginal, oropharyngeal, and/or conjunctival hyperemia

e Renal —blood urea nitrogen (BUN) or creatinine greater than twice the upper limit of
normal, or urine with greater than 5 white blood cells/high power field without a
urinary tract infection

e Hepatic — total bilirubin or aspartate aminotransferase/alanine aminotransferase
greater than twice the upper limit of normal

e Hematologic — platelet count less than 100 x 10%/uL (100 x 10%/L)

e Central nervous system (CNS) — altered mental status without focal neurologic signs
when afebrile and normotensive

¢ Negative results on the following tests or serology , if obtained:
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o Blood, throat, or cerebrospinal fluid cultures (blood culture may be positive
for S aureus)
o Rocky Mountain spotted fever, leptospirosis, or measles

Diagnosis of staphylococcal TSS is primarily based on clinical criteria, and not the isolation of S
aureus. While 80% to 90% of wound and mucosal cultures are positive for S aureus in TSS
patients, less than 5% of blood cultures are positive.

This adolescent in the vignette fulfills all of the acute criteria for staphylococcal TSS: he is
febrile, with diffuse erythroderma, is hypotensive, and has evidence of gastrointestinal,
musculoskeletal, renal, hematologic, and CNS involvement. A cardiac arrhythmia might account
for his hypotension, elevated CPK, and elevated BUN/creatinine. However, it would not explain
his fever or normal cardiac examination. Central nervous system pathology such as increased
intracranial pressure could account for fever and confusion, but not his laboratory findings.
Hepatic encephalopathy from metabolic disturbances or drugs is usually diagnosed clinically,
with support from liver biopsy and liver function tests. Certain drugs such as heroin, cocaine,
phencyclidine, and amphetamines can be responsible for both mental status changes and
rhabdomyolysis, as well as the elevated CPK, BUN, and creatinine. However, these toxidromes
present with normothermia, hypertension, and dark urine.

PREP Pearls
e Staphylococcus aureus can cause toxin-mediated disease resulting in staphylococcal food
poisoning, staphylococcal scalded skin syndrome, and toxic shock syndrome (TSS).
e Half of TSS cases are not associated with menstruation and about half of pediatric TSS
cases occur in children younger than 2 years of age.
e A positive culture for S aureus is not required for the diagnosis of staphylococcal TSS.

ABP Content Specifications(s)
e Recognize the clinical features associated with Staphylococcus aureus infection
e Plan the appropriate diagnostic evaluation of Staphylococcus infection

Suggested Readings

e American Academy of Pediatrics. Staphylococcal infections. In: Kimberlin DW, Brady
MT, Jackson MA, Long SS, eds. Red Book: 2015 Report of the Committee on Infectious
Diseases. 30th ed. EIk Grove Village, IL: American Academy of Pediatrics; 2015:715-
732.

e DeVries AS, Lesher L, Schlievert PM, et al. Staphylococcal toxic shock syndrome 2000-
2006: epidemiology, clinical features and molecular characteristics. PLoS One.
2011;6(8):e22997. doi: http://dx.doi.org/10.1371/journal.pone.0022997.

e Smit MA, Nysquist AC, Todd JK. Infectious shock and toxic shock syndrome diagnoses
in hospitals, Colorado, USA. Emerg Infect Dis. 2013;19(11):1855-1858. doi:
http://dx.doi.org/10.3201/eid1011.121547.
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Question 46

You are supervising a resident who is seeing a 7-year-old boy with a solitary kidney, diagnosed
in utero, for a health supervision visit. The boy was recently seen at an urgent care center for
viral gastroenteritis with mild dehydration. His interim history since his last routine visit, 1 year
ago, has otherwise been unremarkable. The boy’s weight is 22 kg (50th percentile) and height is
122 cm (50th percentile). His physical examination is normal.

Urgent care laboratory results include normal complete blood cell counts and electrolytes results,
as well as the findings shown:

Laboratory Test
Blood urea nitrogen 46 mg/dL (16.4 mmol/L)
Creatinine 0.7 mg/dL (61.8 umol/L)

Urinalysis findings are negative for blood and protein with a 1.030 specific gravity.

You order renal ultrasonography that demonstrates a solitary left kidney with compensatory
hypertrophy. The left kidney has increased echogenicity consistent with medical renal disease.
There is no hydronephrosis or other dilation of the urinary system. These findings are unchanged
from those seen 2 years ago. While reviewing the laboratory and ultrasonography results with
you, the resident asks about the effect of chronic kidney disease on glomerular filtration rate
(GFR).

Of the following, the MOST accurate statement is that

A. blood urea nitrogen and serum creatinine levels can be used interchangeably in
diagnosing decreased GFR

GFR in individuals with a single functioning kidney is half the normal rate

some patients with chronic renal failure have a normal GFR

a stable GFR indicates stable chronic kidney disease

there is an exact correlation between the number of functioning nephrons and GFR

mooOw
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Correct Answer: C

Glomerular filtration rate (GFR) is a measure of kidney function and is indicative of disease
stage in a patient with chronic kidney disease (CKD). Glomerular filtration rate represents the
ultrafiltration of plasma across the glomerular capillary and correlates with the number of
functioning nephrons. Glomerular filtration rate is not a good indicator of the loss of functioning
nephrons, as seen in CKD, because of the compensatory increased function in the remaining
nephrons. Therefore, a patient with a single functioning kidney with half the number of
functioning nephrons may have a normal GFR because of the compensatory hyperfiltration in the
functioning nephrons. These single kidneys appear larger on renal ultrasonography because of
hypertrophy of the functioning nephrons. With progressive glomerular injury, as the GFR
decreases, the rise in serum creatinine is counteracted by increased tubular secretion of
endogenous creatinine, leading to no or minimal increase in serum creatinine.

The Kidney Disease: Improving Global Outcomes (KDIGO) 2012 clinical practice guidelines
define the diagnosis of CKD in children by the presence of 1 of the following criteria:

GFR less than 60 mL/min per 1.73 m2 for more than 3 months, with implications for health
regardless of whether other CKD markers are present.

GFR greater than 60 mL/min per 1.73 m2 that is accompanied by evidence of structural damage
or other markers of functional kidney abnormalities, including proteinuria, albuminuria, renal
tubular disorders, or pathologic abnormalities detected on histology or inferred with imaging
The KDIGO guidelines also stage CKD in children (> 2 years of age) for risk stratification:

e G1: Normal GFR (= 90 mL/min per 1.73 m2)

e G2: GFR between 60 and 89 mL/min per 1.73 m2

e G3a: GFR between 45 and 59 mL/min per 1.73 m2

e G3b: GFR between 30 and 44 mL/min per 1.73 m2

e G4: GFR between 15 and 29 mL/min per 1.73 m2

e G5: GFR of less than 15 mL/min per 1.73 m2
The progression of CKD from stages G1 to G3a, accompanied by minimal initial elevation in
serum creatinine, indicates a major decrease in GFR. With subsequent progression of CKD, a
marked increase in serum creatinine indicates only a small decrease in GFR. Increasing
proteinuria, albuminuria, and/or new-onset or worsening hypertension is indicative of
progressive CKD despite a stable GFR (diagnostic criterion 2).
Although blood urea nitrogen (BUN) also varies inversely with GFR, it is a less reliable marker

than creatinine. Forty to 50% of the urea in the glomerular filtrate is reabsorbed by the tubules.
This tubular reabsorption is enhanced in hypovolemic states associated with decreased effective
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circulating volume. In addition, enhanced urea production with elevated BUN is seen with high
protein diets, tissue injury (trauma, gastrointestinal bleeding), or high-dose corticosteroids. These
conditions lead to BUN/serum creatinine ratio of more than 20 (normal, 10-15). Conditions
associated with variable urea production in patients with renal injury and tubular urea
reabsorption are seen frequently.

PREP Pearls

Serum creatinine and glomerular filtration rate (GFR) are not good indicators of the loss
of functioning nephrons because of the compensatory increased function in the remaining
nephrons and increased tubular secretion of endogenous creatinine.

The early stages of progression of chronic kidney disease (CKD) are accompanied by
minimal elevation in serum creatinine, but a major decrease in GFR.

Increasing proteinuria, albuminuria, and/or new-onset or worsening hypertension is
indicative of progressive CKD despite a stable GFR (especially in the early stages of
CKD).

Variable urea production in patients with renal injury and tubular urea reabsorption make
blood urea nitrogen a less reliable marker for GFR than creatinine.

ABP Content Specifications(s)

Recognize age-related changes in renal tubular function
Recognize age-related changes in glomerular filtration rate and their impact on the serum
creatinine concentration

Suggested Readings

Kidney Disease Improving Global Outcomes, National Kidney Foundation. KDIGO
2012: Clinical practice guideline for the evaluation and management of chronic kidney
disease. Kidney Int Suppl. 2013;3(1):1-163.
http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012 CKD_GL.pd
f.

National Kidney Foundation. KDOQI clinical practice guidelines for chronic kidney
disease: evaluation, classification, and stratification: part 5, evaluation of laboratory
measurements for clinical assessment of kidney disease 5. National Kidney Foundation
website. http://www2.kidney.org/professionals/KDOQI/quidelines _ckd/p5_lab.htm.
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Question 47

A 31-week-gestation female neonate is admitted to the neonatal intensive care unit. She was

born to a 32-year-old gravida 1, para 0 mother with a history of chronic hypertension. Due to
severe preeclampsia, the neonate was delivered by cesarean delivery after the mother received 1
dose of betamethasone. Her birth weight was 1,350 g. In the delivery room, the neonate required
positive pressure ventilation for 30 seconds due to poor respiratory effort. On admission, vital
signs show a temperature of 36.7°C, heart rate of 176 beats/min, respiratory rate of 72
breaths/min, and a blood pressure of 46/25 mm Hg. On physical examination, she has mild
intercostal retractions and nasal flaring with decreased breath sounds throughout. She is currently
receiving nasal continuous positive airway pressure with FiO2 of 50%. Her chest radiograph
(Item Q47) shows bilateral ground glass opacities.

/ b :
Of the following, the MOST likely diagnosis is

pneumonia

pneumothorax

pulmonary hypoplasia

pulmonary sequestration

transient tachypnea of the newborn

moow>»
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Correct Answer: A

Of the responses given, pneumonia is the most likely diagnosis for the neonate in this vignette.
The chest radiograph for this neonate shows bilateral homogenous pulmonary opacities.
Radiographically, respiratory distress syndrome (RDS) appears identical to pneumonia caused by
group B Streptococcus (GBS). For this reason, newborns with respiratory distress syndrome with
risk factors for infection should be treated with antimicrobial therapy. Approximately 10% of
newborns with GBS infection in the first 6 days after birth present with pneumonia. Other less
common causes of early onset sepsis with respiratory manifestations include Listeria
monocytogenes, Mycobacterium tuberculosis, and herpes simplex virus.

Respiratory distress syndrome is a disease of premature neonates born before 37 weeks of
gestation due to inadequate surfactant production. The incidence of disease increases with
decreasing gestational age. Maternal antenatal steroid administration within 7 days of delivery
reduces the risk of RDS in premature neonates. Neonates with RDS present with grunting
respirations, central cyanosis, and respiratory distress. At a cellular level, lack of adequate
surfactant production decreases lung compliance, causing microatelectasis. Chest radiographs
shows poor lung expansion and a homogenous ground glass appearance and air bronchograms.
Symptomatic neonates may be treated with exogenous surfactant based on clinical signs and
symptoms. Treatment with exogenous surfactant in premature neonates is associated with lower
rates of death, pneumothorax, pulmonary interstitial emphysema, and bronchopulmonary
dysplasia. Typically, endogenous surfactant production by type Il pneumocytes is adequate to
support pulmonary function by 2 to 3 days of life.

Pneumothorax describes air that has moved from the lung parenchyma into the space between
the lung and rib cage. It may be visible on chest radiograph as a lucency at the heart border or
lung base. Pneumothorax is not apparent on the chest radiograph for the infant in this vignette.

In pulmonary hypoplasia, lungs on radiography appear normal in size. However, with significant
hypoplasia, ventilation and oxygenation are impaired, requiring mechanical ventilation. There is
often a prenatal history of oligohydramnios with postnatal pulmonary hypoplasia. Pulmonary
hypoplasia is unlikely in the neonate in this vignette.

Bronchopulmonary sequestration is a congenital malformation of lung development. A portion of
lung tissue is disconnected from the main bronchial tree and has a separate blood supply. It
appears on chest radiograph as a hyperdense region or cystic lesion. Clinically, most infants with
bronchopulmonary sequestration are asymptomatic. No similar abnormality is noted on the chest
radiograph shown.

Transient tachypnea of the newborn (TTN) typically appears on chest radiograph as increased
pulmonary fluid markings. There is a delayed transition in Na-K transporters in the lung from
influx to efflux of fluid postnatally. Neonates may have significant respiratory distress with an
oxygen requirement. Transient tachypnea of the newborn typically resolves within the first 24
hours of life. Management includes respiratory support with continuous positive airway pressure
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and oxygen therapy as needed. There is no clear association between long-term morbidity and
TTN.

PREP Pearls
e Respiratory distress syndrome can look identical to group B streptococcal pneumonia on
chest radiograph.
e Respiratory distress syndrome is a disease of premature neonates with an incidence
inversely proportional to gestational age.
e Other less common causes of early onset sepsis with respiratory manifestations include
Listeria monocytogenes, Mycobacterium tuberculosis, and herpes simplex virus.

ABP Content Specifications(s)
e Differentiate respiratory distress syndrome from congenital pneumonia in a newborn
infant
e Recognize the characteristic clinical and radiographic appearance of respiratory distress
syndrome in a newborn infant, and manage appropriately

Suggested Readings

e Engle WA, Committee on Fetus and Newborn. Surfactant-replacement therapy for
respiratory distress in the preterm and term neonate. Pediatrics. 2008;121(2):419-432.
doi: http://dx.doi.org/10.1542/peds.2007-3283.

e Stoll BJ, Hansen NI, Sanchez PJ, et al. Early onset neonatal sepsis: the burden of group B
streptococcal and E. coli disease continues. Pediatrics. 2011;127(5):817-826. doi:
http://dx.doi.org/10.1542/peds.2010-2217.

e Warren JB, Anderson JM. Core concepts: respiratory distress syndrome. NeoReviews.
2009;10(7):e351-e361. doi: http://dx.doi.org/10.1542/neo.10-7-e351.
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Question 48

An 18-month-old girl is brought to your office for a health supervision visit. The father mentions
that the family recently completed renovations on their home, which was originally built in 1925.
Since she is at risk of lead exposure, you recommend that the girl have a blood lead level drawn
at the visit today. Her father is resistant. You discuss with him the risks of lead toxicity, as well
as the presentation of children with lead exposure.

Of the following, the MOST common sign or symptom seen in children with this type of
exposure is

A. anemia

B. constipation

C. learning disability
D. none

E. vomiting
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Correct Answer: D

Lead toxicity can cause constipation, abdominal pain, growth failure, hearing loss, seizures,
encephalopathy, learning disability, renal disease, and microcytic anemia. However, the vast
majority of children with elevated lead levels are asymptomatic.

Children are at greater risk for lead toxicity than adults because of oral exploration, enhanced
gastrointestinal absorption, preferential deposition of lead in soft tissues as opposed to bone, and
increased permeability of the blood-brain barrier. The peak age for lead toxicity is between 18
and 30 months of age. There are sociodemographic and racial disparities in lead exposure and
lead poisoning, with African-American children, immigrants, international adoptees, publicly
insured children, and those living in urban or poor neighborhoods disproportionately affected.

One common source of lead exposure is lead-based paint. Use of this type of paint was banned in
the United States in 1977, but home disrepair or renovation can disrupt the paint already present
and create lead-laden dust. Other sources of lead exposure include stagnant water in lead-
containing pipes, soil contaminated by leaded gasoline, and certain folk remedies, imported
foods, and candies.

It is important to be aware of other common environmental toxins. Home renovation can
increase the risk of asbestos exposure, if insulation or older ceiling materials are disrupted
without proper containment. Certain parental hobbies and occupations, such as soldering or
automobile repair, increase the risk of toxin exposure for children in the household. Agricultural
families may be exposed to various pesticides that have been shown to have deleterious health
effects in cases of preconception, prenatal, or childhood contact.

PREP Pearls
e Children with elevated blood lead levels are typically asymptomatic.
e Home renovation can lead to asbestos and lead exposure.
e Parental occupational toxin exposures can affect children.

ABP Content Specifications(s)
e Know the potential exposures that result from a parent’s occupation that directly or
indirectly affect the health of their children
e ldentify the common exposures and health problems associated with home renovation
and repair

Suggested Readings
e Chandran L, Cataldo R. Lead poisoning: basics and new developments. Pediatr Rev.
2010;31(10):399-406. doi: http://dx.doi.org/10.1542/pir.31-10-399.
e Council on Environmental Health. Pesticide exposure in children. Pediatrics.
2012;130(6):e1757-e1763. doi: http://dx.doi.org/10.1542/peds.2012-2757.
e Karr C. Addressing environmental contaminants in pediatric practice. Pediatr Rev.
2011;32(5):190-200. doi: http://dx.doi.org/10.1542/pir.32-5-190.
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Question 49

An 11-year-old boy presents for evaluation of persistent cough. The cough has been present for 8
weeks, is dry and harsh in quality, and is notably worse immediately before bedtime. He has had
no fever, nasal drainage, headache, or vomiting. He has missed multiple school days because of
his cough. A chest radiograph obtained 2 weeks ago was interpreted as normal. No improvement
was seen with a short-acting b-agonist, nonsedating antihistamine, antibiotic, or oral steroid
administration. While you are obtaining the history from the parents, the child appears mildly
anxious. You also note that his cough appears to lessen while he is playing games on his mobile
phone.

On physical examination, the boy is afebrile. His respiratory rate is 12 breaths/min and
unlabored. His nasal turbinates are normal without drainage, and his oropharynx is clear without
postnasal drip, erythema, or cobblestoning. The boy’s lungs are clear, with no wheezing, stridor,
or differential aeration. Cardiac rhythm is normal without murmur. His abdomen is soft,
nontender, and nondistended without organomegaly. Extremities are warm and well perfused
without clubbing, cyanosis, or edema. There is no rash.

Of the following, the MOST likely cause for this boy’s cough is

bronchitis

foreign body aspiration
gastroesophageal reflux disease
habitual cough

sinusitis

moowp
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Correct Answer: D

Cough accounts for approximately 16 million physician visits per year in the pediatric
population. Cough is a protective reflex that clears mucus and debris from the airway. The most
frequent cause of cough is an uncomplicated viral illness, and may last as long as 6 to 8 weeks.
An average 10-year-old child will have 5 to 8 respiratory illnesses each year, with younger
children likely to have even more. Most children with cough will not have a serious or chronic
illness, and most episodes of cough will subside spontaneously. The differentiation between wet
and dry cough has not been shown to be predictive of etiology or response to empiric treatment.
Since fewer than 5% of coughs persisting for longer than 8 weeks are postinfectious in etiology
(an exception is pertussis), further investigation and treatment may be warranted in this
population.

The boy in the vignette has symptoms that are most suggestive of a habitual cough. A habitual
cough is often initiated by an identifiable infectious or inflammatory process, but the cough fails
to resolve as expected when the inciting process resolves. The associated cough is typically loud,
harsh, and brassy, and may be described as “honking.” The hallmark is complete or near-
complete resolution of cough with sleep; the cough may also be absent with distraction.
Underlying psychopathology may be present, but is not required for the diagnosis.

Acute bronchitis may occur with mycoplasmal associated illness, however, bronchitis or an
inflammation of the larger airways is much less common in children than in adults. Protracted
bacterial bronchitis, characterized by a chronic wet cough, has recently been described in the
pediatric population. Bronchoscopic analysis and lavage reveals an intense neutrophilic airway
inflammation. Commonly isolated organisms on culture include: Streptococcus pneumoniae,
Haemophilus influenzae, and Moraxella catarrhalis. Response to antibiotic therapy is typically
excellent. This diagnosis should not be routinely entertained during a period of acute and viral
symptoms.

Foreign body aspiration is most frequently encountered in children less than 3 to 5 years of age.
Associated cough may arise from a foreign body located in the airway, esophagus, or external
ear canal (Arnold nerve). Affected children may present acutely with cough and wheezing, but
may also present later, after a “honeymoon period,” with a chronic cough. A history of a
witnessed choking or aspiration event is present in fewer than 40% of cases. Inspiratory and
expiratory or lateral decubitus radiography is recommended when aspiration of a foreign body is
suspected. However, because very few (6%-15%) aspirated materials are radio-opaque, this may
not establish the diagnosis. A high index of suspicion and a low threshold for otolaryngologic
evaluation of the airway are required.

Gastroesophageal reflux (GER) may provoke cough by various mechanisms. Refluxate in the
esophagus may irritate the vagus nerve and stimulate cough. Alternatively, cough receptors at the
larynx may be activated by laryngopharyngeal reflux events. Lastly, refluxate may enter the
airway during microaspiration events and stimulate tracheobronchial cough receptors. A high
percentage of children with respiratory symptoms have GER detectable with abnormal
esophageal pH, but symptoms may be subtle or atypical, particularly in young children. A causal
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association between GER and cough remains controversial. Cough may provoke reflux events
through increased intrathoracic and intra-abdominal pressures and transient lower esophageal
sphincter relaxations. A cough associated with GER is often worse with supine positioning and
during sleep because of decreased motor tone and esophageal sphincter relaxation. An 11-year-
old child with GER disease would be expected to report some symptoms of abdominal
discomfort, dyspepsia, acid taste, nausea, or vomiting.

Sinusitis is a common cause of chronic cough in children and adolescents. Symptoms may
include headache, nasal congestion, and foul breath. The cough is often worse in the supine
position (thus, typically at night) because of postnasal drip. Young children, however, often do
not report classic symptoms, and a chronic cough may be the only presenting feature. Risk for
sinusitis may be increased by predisposing factors for sinus ostial obstruction or infection, such
as nasal polyps, allergic rhinitis, ciliary dysfunction, cystic fibrosis, and immunodeficiency.
Criteria that suggest acute bacterial rather than viral rhinosinusitis include persistent symptoms
lasting 10 or more days without evidence of improvement, onset with severe symptoms/signs for
at least 3 to 4 days, or worsening symptoms after a typical time course of upper respiratory
symptoms. Because of the symptom overlap between viral and bacterial sinusitis, treatment with
antibiotics is not generally recommended in the first 48 to 72 hours of illness.

The differential diagnosis of chronic cough in children also includes tracheo- and
bronchomalacia, vascular malformations, airway neoplasm, infection (eg, pertussis or
parapertussis), and neurologic disorders such as Tourette syndrome. A thorough history and
physical examination should be performed to optimally direct diagnostic testing and therapeutic
interventions.

PREP Pearls
e Cough is a protective airway reflex most commonly associated with uncomplicated viral
ilinesses of the upper respiratory tract
e Habitual cough is typically harsh in character, may occur several times per minute, and
often is absent or quiets significantly during periods of sleep or distraction.

ABP Content Specifications(s)
e Plan appropriate management for cough of various etiologies

Suggested Readings

e Chang AB, Berkowitz RG. Cough in the pediatric population. Otolaryngol Clin North
Am. 2010;43(1):181-198. doi: http://dx.doi.org/10.1016/j.0tc.2009.11.010.

e Chow AW, Benninger MS, Brook I, et al. Executive summary: IDSA clinical practice
guideline for acute bacterial rhinosinusitis in children and adults. Clin Infect Dis.
2012:54(8):1041-1045. doi: http://dx.doi.org/10.1093/cid/cir1043.

e Kantar A, Bernardini R, Paravati F, Minasi D, Sacco O. Chronic cough in preschool
children. Early Hum Dev. 2013;89 Suppl 3:519-S24. doi:
http://dx.doi.org/10.1016/j.earlhumdev.2013.07.018.
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Marchant JM, Masters 1B, Taylor SM, Cox NC, Seymour GJ, Chang AB. Evaluation and
outcome of young children with chronic cough. Chest. 2006;129(5):1132-1141. doi:
http://dx.doi.org/10.1378/chest.129.5.1132.

Wagner JB, Pine HS. Chronic cough in children. Pediatr Clin North Am. 2013;60(4):951-967.
doi: http://dx.doi.org/10.1016/j.pcl.2013.04.004.
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Question 50

A 7-year-old boy is brought to your office for a health supervision visit. You saw the boy 1 year
ago for a learning disorder. He had struggled in kindergarten. Prior to first grade, he underwent a
comprehensive evaluation, which revealed a full-scale 1Q of 67 and adaptive composite score of
67. You ordered fragile X testing that showed 250 CGG repeats. At the next visit, you told the
family that he did not have fragile X syndrome. You diagnosed him with intellectual disability
and recommended that he should receive special education resources in school. As you review
your records today, you notice your error regarding the fragile X results and disclose your
mistake to the mother.

Of the following, the BEST description of this type of error is

diagnostic error
medical negligence
near miss

sentinel event
systems error

moow>»
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Correct Answer: A

The term “medical error” refers to a mistake in action or judgment. In the case in the vignette,
there was an error in diagnosis; the correct diagnosis was not made despite the fragile X test
results showing 250 repeats (normal is 5-44 repeats, full mutation is more than 200 repeats).

There are many taxonomies and descriptions of various errors and adverse events. Brief
descriptions are listed in this critique, but the reader is referred to the Suggested Readings for
detailed definitions. Medical negligence is a legal term referring to a situation where there is an
act or an omission that results in injury to the patient. In the case described in this vignette, there
was no injury to the patient, so this is not a case of medical negligence. In healthcare, a “near
miss” is an event that had the potential to cause harm but did not. An example of this is a patient
being prescribed the wrong dose of a medication, but not having any adverse effects from taking
that dose or the wrong dose being caught by the pharmacist prior to administration. The case in
the vignette is an error, not a near miss. Sentinel events are unexpected events that result in death
or significant injury, for example, amputating the wrong limb. There was no significant injury to
this patient in the event, so this is not a sentinel event. A systems error is an error attributable to
the healthcare delivery process, for example, the lack of sufficient nursing staff leading to delays
in medication administration in the hospital. The case in the vignette is a diagnostic error on the
part of the provider.

When errors occur, it is important to disclose the error to the patient (when appropriate) and
family, as was done in this case. Offering an apology is also appropriate, regardless of whether
there is injury to the patient. Barriers to disclosing errors should be recognized; these can include
the belief that the family would not want to know about the error or that the family might not
understand the error that was made. Overcoming barriers to disclosing medical errors is
important in creating and maintaining a bond between providers and families and in fostering a
culture of patient safety.

PREP Pearls
e Medical errors do not always cause adverse events or injury.
e Medical errors should be disclosed to patients (when appropriate) and families.

ABP Content Specifications(s)
o Differentiate the findings associated with dose-related adverse drug reactions from those
of idiosyncratic reactions
e Recognize and apply ethical principles regarding medical errors
e Recognize and apply ethical principles regarding malpractice
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Suggested Readings

Garbutt J, Brownstein DR, Klein EJ, et al. Reporting and disclosing medical errors
pediatricians' atti