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Y
ou might notice a 

small logo on the 

cover of this issue—

it represents our Medical 

World News® channel. If 

you are not familiar with 

this 24-7 platform, I invite 

you to visit it as soon as 

you have the chance: 

www.medicalworldnews.com.

Easy to navigate and now in its fifth season, this website dedicated to 
medical news offers viewers 6 shows: 

  Inside the Practice highlights a unique, nonclinical aspect of a specialty—
for example, a hospital’s celebration to mark a patient’s discharge. 

  Deep Diveoffers an in-depth exploration of a high-impact topic, such as 
COVID-19 vaccines and children.

  Wellbeing Checkup shares health care providers’ tips for staying mentally 
and physically healthy, including suggestions regarding regular exercise, 
proper nutrition, and meditation practice.

  After Hours reveals what clinicians do when they’re not working: They’re 
scuba diving, playing piano, traveling, etc. 

  Second Opinion gives 2 medical experts a platform to discuss a 
compelling and timely health topic. 

  Behind the Science poses the same question to multiple physicians, 
garnering a variety of perspectives on some of the most important issues in 
the health care space.  

We hope you will take some time out of your hectic schedule to enjoy 

these programs!  

News just for you, 24/7



CON T EMPORARYP ED I AT R I C S . C O M   |   A P R I L  2 0 2 24

vieweditor’s

FIND US ON

LINKEDIN

INSTAGRAM

TWITTER

FACEBOOK

SUBSCRIBE TO OUR 
E-NEWSLETTER TO GET 
OUR LATEST ARTICLES

editor-in-chief  Tina Q. Tan, 
MD, FAAP, FIDSA, FPIDS  Professor 
of Pediatrics, Feinberg School 
of Medicine, Northwestern 
University; Pediatric Infectious 
Diseases Attending; Medical 
Director, International Patient 
Services Program; Codirector, 
Pediatric Travel Medicine Clinic; 
Director, International Adoptee 
Clinic, Ann & Robert H. Lurie 
Children’s Hospital of Chicago, 
Chicago, Illinois

Treating the patient

G
reetings, everyone.  

Food allergies are always a source of concern in children. Because dairy 
is one of the most common allergies reported in pediatric health, this 
month our regular contributor, Rachael Zimlich, BSN, RN, covers assessing 

and mitigating this potential problem in children and adolescents. 
On the COVID-19 front, we spoke with William J. Muller, MD, PhD, whose 

positions include scientific director of clinical and community trials at the 
Stanley Manne Children’s Research Institute at Ann & Robert H. Lurie Children’s 
Hospital of Chicago in Illinois. He shared with us news on vaccine research for 
potential new COVID-19 variants, as well as updates on vaccines being looked 
at for other infectious diseases—in particular, respiratory syncytial virus (RSV). 
According to the Centers for Disease Control and Prevention, more than 2 million 
children contract RSV each year1; last year, pediatric health care providers 
reported off-season surges, so it is welcome news that a preventive measure may 
be on the horizon.

Continuing the topic of infectious/respiratory disease, Editorial Advisory 
Board member Rana F. Hamdy, MD, MPH, MSCE, shares what every pediatrician 
should know about antibiotic stewardship for common respiratory illnesses in the 
pediatric population.

Other don’t-miss articles in this month’s issue address atopic dermatitis and 
serious diaper rash in infants; offer a look at cannabinoid hyperemesis syndrome; 
and describe the intriguing case of an infant girl whose right cheek had a warm, 
red, painful area that was firm to the touch. To learn the diagnosis, check out our 
Puzzler section.

As 19th-century Canadian physician William Osler said, “The good physician 
treats the disease; the great physician treats the patient who has the disease.” I 
believe that doctors who chose pediatrics do this every day: Treat the patient in 
totality.

Please stay safe and well. As always, I welcome your suggestions, comments, 
and questions. 

With warm regards,

Tina Q. Tan 

R E F E R E N C E
1. Respiratory syncytial virus infection (RSV). Centers for Disease Control and Prevention. Updated December 18, 2020. 
Accessed March 1, 2022. https://www.cdc.gov/rsv/research/us-surveillance.html

email: titan@luriechildrens.org
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As providers, you know that STIs are on the rise and can 
happen to anyone. Not everyone is as aware of the risks, 
and up to 84% of chlamydia and gonorrhea infections are 
asymptomatic.1 The CDC now recommends considering an 
opt-out approach for young women under 25.2 Universal 
screening is an inclusive solution that is proven to decrease 
STI prevalence, infertility issues and cost.2 Let’s help protect 
her reproductive health today, and tomorrow.

Not every patient feels comfortable 
disclosing their sexual activity. An opt-out 
approach makes the conversation easier.

Learn more at
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DRUG PIPELINE NEWS Abigail Donovan, MD, assistant professor of psychiatry at 
Massachusetts General Hospital in Boston, discusses what brexpiprazole 

brings to the table for treating schizophrenia in pediatric patients, its adverse 
events, and who will most likely be prescribing it.
brings to the table for treating schizophrenia in pediatric patients, its adverse 
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company’s continuing education activities. We’ve picked this one especially for 
our Contemporary Pediatrics’ readers. Go to: bit.ly/3J6I6pN
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BY MARIAN FREEDMANjournal clubDr Farber’s

KEY TAKES ON MUST-READ STUDIES

Jon Matthew Farber, MD, section editor for Journal Club, is a pediatrician in Woodbridge, Virginia. Marian Freedman is a freelance medical 
editor and writer in New Jersey. The editors have nothing to disclose in regard to affiliations with or financial interests in any 
organizations that may have an interest in any part of these articles.

I
n extremely low gestational age newborns (ELGANs), 
certain demographic factors and less-than-optimal 
respiratory support in or beyond the neonatal intensive 
care unit (NICU) can increase the risk of abnormal 

lung function at 1 year of age. � ose are the major � ndings 
of a study in 135 ELGANS born at 6 hospitals across the 
United States. 

Following the newborns’ discharge from the NICU, 
investigators collected quarterly data about the infants’ 
respiratory symptoms; emergency department (ED) or 
hospital admissions for respiratory indications; cardio-
pulmonary medications; and use of supplemental oxy-
gen or ventilatory support. Investigators also collected 
perinatal demographic data and performed infant pul-
monary function tests (iPFTs) when the babies were 1 
year of age. 

Compared with normative values, infant z scores 
for all iPFT values were significantly lower except lung 
function and respiratory system resistance, with the lat-
ter significantly higher. Of 6 adverse events, just 1 was 
deemed serious, and the infant recovered immediately 
after testing. 

With regard to correlations between NICU and post-
NICU clinical factors and iPFTs, for each week’s decrease 
in gestational age, forced expiratory flow (FEF) at 75% of 
forced vital capacity (FVC) decreased 9.5%. Other neona-
tal factors associated with significantly lower or abnor-
mal iPFTs included intubation at delivery, need for inva-
sive ventilation at more than 30 weeks’ postmenstrual 
age (PMA) or noninvasive ventilation at more than 36 
weeks’ PMA, treatment with diuretics or systemic ste-

roids, and weight below or equal to the 10th percentile 
at 36 weeks’ PMA. 

Prenatal and family factors generally had no effect 
on iPFTs, but ED or hospital admissions for respiratory 
indications, cardiopulmonary medication, and use of 
supplementaloxygen or ventilatory support were signifi-
cantly associated with lower iPFTs. Among demographic 
factors, being male and Black increased the likelihood of 
a significant decrease in forced expiratory volume 0.5 or 
FEF at 75% of FVC. Just 7% of the infants had reversible 
airflow obstruction.

I sometimes squeeze infant’s chests 
(gently) to elicit a wheeze, but it appears 

it can now be done in a standardized fashion. Prior to this, 
iPFTs were a pipe dream, but technology marches on. I also 
note that bronchodilators usually do not help these children, 
just as they are not of benefi t with viral wheezing.

Voynow JA, Feng R, Ren CL, et al. Pulmonary function tests in extremely 
low gestational age infants at one year of age. Pediatr Pulmonol. 
2022;57(2):435-447. doi:10.1002/ppul.25757

 PUBLISHED IN PEDIATRIC PULMONOLOGY 

Which ELGANs are most at 
risk of low lung function?

THOUGHTS FROM
DR FARBER
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journal club

In a case report, surgeons describe 
performing a right lobectomy us-
ing a novel surgical procedure, the 
transoral endoscopic thyroidectomy 
vestibular approach (TOETVA), on a 
17-year-old adolescent boy with a sus-
picious thyroid nodule. The patient 
had a normal postsurgical recovery. 
His parents and he were satisfied with 
the cosmetic results: Because TOET-
VA is performed through a natural 
opening in the oral cavity, he did not 
have the scar associated with conven-
tional thyroid surgery. 

The procedure called for extend-
ing the patient’s neck by placing a 
pillow under his shoulder in the su-
pine position, putting the chin and 
sternal notch at the same level for 

ergonomic study, and making it un-
necessary to break the table from the 
waist, which is done for a standard 
thyroidectomy. During trocar inci-
sions, the surgeons paid particular 
attention to avoid damage to mental 
nerves located on both sides, given 
that incision locations are crucial to 
preserve these structures. 

The authors noted several ad-
vantages of TOETVA over conven-
tional endoscopic techniques for 
thyroid surgery. First, it not only 
leaves no visible scars but also offers 
a shorter dissection distance than 
conventional surgery. Also, because 
TOETVA is done with endoscopic 
equipment similar to that used in 
laparoscopic cholecystectomy, it 

provides easy access. Finally, TOET-
VA is safe and reproducible because 
it offers significant anatomical land-
marks, such as the location of trocar 
incisions, cricoid cartilage, trachea, 
strap muscles, sternocleidomastoid 
muscles, and sternal notch. 

Here is another 
fascinating 

concept: First came laparoscopic 
operations, and now this. Surgeons 
can be very creative, but this is still far 
from general use. Avoiding visible scars 
is nice, but we will need to see if this 
approach results in less morbidity and 
faster recovery, the true major benefits 
of laparoscopic surgery.

Divarci E, Ulman H, Ozok G, Ozen S, Ozdemir M, Makay 
O. Transoral endoscopic thyroidectomy vestibular 
approach (TOETVA): a novel surgical technique for 
scarless thyroidectomy in pediatric surgery. J Pediatr 
Surg. Published online February 1, 2022. doi:10.1016/j.
jpedsurg.2022.01.038 

Infants given phototherapy as first-
line treatment for neonatal jaun-
dice are more likely to develop neo-
plasms, both benign and malignant, 
according to findings of a large retro-
spective study. The investigation in-
cluded all infants born at 32 or more 
weeks’ gestation at a single medical 
center in Israel during a 30-year pe-
riod. In the study population of more 
than 342,172 infants, 5.5% were ex-
posed to phototherapy and followed 
up at a median of 9.5 years. Mothers 
of exposed children were more likely 
to be of Jewish than of Arab-Bedou-

in ethnicity and to have had preges-
tational or gestational diabetes mel-
litus. Exposed children also were 
more likely to have been delivered at 
an earlier gestational age or via ce-
sarean delivery and to be male. 

Malignant neoplasms were diag-
nosed in 531 children (0.15%); benign 
tumors, in 1921 (0.72%). Malignant 
tumors were more likely to develop 
in the exposed children. The asso-
ciation with malignant neoplasms 
remained among both children born 
at term and those born prematurely, 
even after adjusting for preterm birth 

and maternal age. Specifically, pho-
totherapy was associated with he-
matopoietic cancers and leukemia 
but not solid tumors and lymphoma. 

Parents may ask 
about this, so be 

prepared. The authors do cite another 
large study with different conclusions. 
For me, the bottom line is that the risk 
of kernicterus outweighs the risk of 
neoplasm, provided phototherapy is used 
judiciously. Most infants seen in the office 
with elevated bilirubin will not have levels 
warranting more than serial follow-up.

Bugaiski-Shaked A, Shany E, Mesner O, Sergienko R, 
Winstock T. The association between neonatal pho-
totherapy exposure and childhood neoplasm. J Pediatr. 
Published online February 1, 2022. doi:10.1016/
jpeds.2022.01.046 

 PUBLISHED IN THE JOURNAL OF PEDIATRICS 

Phototherapy increases  
risk of neoplasms

A novel surgical approach 
offers scarless thyroidectomy

 PUBLISHED IN JOURNAL OF PEDIATRIC SURGERY 
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Want to read more of your colleagues’ puzzling cases? 
Find the whole collection at ContemporaryPediatrics.com/pediatric-puzzler

Fever and facial 
swelling in a neonate

An 18-day-old girl whose right cheek 
had become increasingly red and warm 
over 24 hours was directly admitted 
to a pediatric inpatient unit from an 

outpatient pediatric offi ce. In the offi ce, the infant, 
born full term via an uncomplicated vaginal delivery, 
was febrile, with a rectal temperature of 100.6 ºF. 
She had fi rmness and pain to the affected area, 
fussiness, increased sleeping, and poor feeding, 
preferring the bottle to breastfeeding. 

ELIZABETH IMBODEN, MD; AND KYLE SANTERIAN

THE 
CASE

The infant did not have cough, 
changes in bowel movements, ab-
dominal distention, emesis, or de-
creased urination, and she had no 
recent sick contacts or history of fa-
cial trauma. Her mother did not have 
mastitis. The family had a dog, but 
there was no direct contact between 
the pet and the patient. The patient’s 
father was a veterinarian and her 
mother worked at a local hospital.

The infant’s vital signs on admis-
sion included rectal temperature 
of 101.2ºF; heart rate, 152 beats per 
minute; respiratory rate, 46 breaths 
per minute; and oxygen saturation, 
98% on room air. A physical exam 

demonstrated a well-developed 
neonate who was irritable but alert 
and active. The anterior fontanelle 
was flat, and her head was normal 
size, without signs of trauma. The 
conjunctiva were clear, without in-
jection or tearing, and the tympanic 
membranes were normal bilaterally. 
The infant did not have rhinorrhea, 
and her oropharynx was without er-
ythema or exudates. Her right cheek 
was swollen, firm, erythematous, 
and warm to the touch. 

There was no f luctuance, crepi-
tus, or drainage. Cardiovascular and 
respiratory examinations were un-
remarkable. The infant’s abdomen 

was soft, with normoactive bowel 
sounds and no evidence of disten-
tion. Complete blood cell count, ba-
sic metabolic panel, and C-reactive 
protein (CRP) levels were obtained 
along with urine blood and cerebral 
spinal f luid (CSF) cultures due to 
concern for a possible disseminated 
infection in a neonate. CSF Gram 
stain, cell count, and meningitis/en-
cephalitis panel were normal. White 
blood cell count was 21,600/µL, and 
CRP was 92 mg/L. 

Differential diagnosis
For this patient’s facial swelling, 
differential diagnosis included 
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cellulitis, erysipelas, congenital mal-
formations, and neonatal parotid 
gland enlargement. Infectious eti-
ologies included mumps; extrapul-
monary tuberculosis (TB); or, more 
commonly, suppurative parotitis. 
Less common conditions were tumor 
and autoimmune conditions such as 
Sjögren syndrome1 (Table 1). Due to 
concern for suppurative parotitis as 
the etiology in this newborn, empiric 
intravenous (IV) clindamycin and  
cefotaxime were started for broad-
spectrum coverage. 

On hospital day 1, an ultra-
sound of the right cheek was per-
formed to evaluate for abscess. The 
right parotid gland was enlarged  
(2 × 1.2 × 1.5 cm), with inhomoge-
neous echotexture and preserved 
flow without evidence of an abscess. 
Pus was expressed from the parotid 
duct and sent for culture. These find-
ings combined with the patient’s 
clinical picture suggested an acute 
infectious/inf lammatory process 
within the right parotid gland, con-
sistent with parotitis. 

Discussion 
Suppurative parotitis is a rare condi-
tion in children and neonates. The 
pathophysiology is thought to be 
due to ascending bacterial organ-

isms from the oropharynx coloniz-
ing the parotid gland.2 As seen in this 
patient, the common clinical presen-
tation includes fever, erythema, and 
swelling of the preauricular area 
with or without fluctuance.3 A vari-
ety of risk factors have been identi-
fied (Table 2) and include situations 
that promote stasis in the salivary 
glands, such as dehydration and na-
sogastric tube feeding. Interestingly, 
male sex has been associated with a 
3-fold increased risk of parotitis, al-
though the reason remains unclear.3

In cases of unilateral facial swell-
ing, clinicians must maintain a 
broad differential diagnosis includ-
ing cellulitis, lymphadenitis, and 
traumatic injury, with special atten-
tion to potentially life-threatening 
conditions, such as retropharyngeal, 
peritonsillar, or oral abscess. 

Importantly, suspected suppura-
tive parotitis in neonates must be 
interpreted in the context of the in-
creased risk of sepsis in infants.3 As 
such, it is important to collect blood, 
urine, and CSF cultures to evalu-
ate for systemic infection. The vast 
majority of neonatal parotitis cases 
are caused by gram-positive cocci, 
with Staphylococcus aureus being the 
most commonly isolated organism. 
However, case series have identified 

anaerobes as well as gram-negative 
bacilli such as Escherichia coli and 
Klebsiella pneumoniae.3,5

Initial treatment involves IV 
broad-spectrum antibiotics such 
as a third- or fourth-generation 
cephalosporin. Classically, the di-
agnostic criteria for parotitis include 
facial swelling, purulent exudate ex-
pressed from the parotid gland, and 
positive cultures. However, when 
the diagnosis is unclear or there is 
no obvious parotid exudate, ultra-
sound can help evaluate for the pres-
ence of abscess and need for surgical 
drainage. Some cases may call for 
other imaging to identify congenital 
anomalies or laboratory work to as-
sess for other infectious etiologies 
such as HIV, TB, or mumps.

Case outcome
The patient had rapid clinical im-
provement with significant reduction 
in erythema and swelling. On hospi-
tal day 2, IV antibiotics were discon-
tinued, and she was discharged to 
complete 7 days of oral cephalexin. 
At 48 hours, salivary duct and blood 
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TABlE 2. RISK 
FACTORS FOR 
NEONATAL 
SUPPURATIVE 
PAROTITIS

  Prematurity 
  Prolonged nasogastric feeding 

or mechanical ventilation
  Dehydration
  Maternal mastitis 
  Male sex

TABlE 1. DIFFERENTIAL DIAGNOSIS 
OF FACiAl SWElliNG iN iNFANTS

  Cellulitis
  Erysipelas
  Parotitis
  Lymphadenopathy/lymphadenitis
  Congenital etiology (hemangioma, 

venolymphatic malformation)

  Autoimmune diseases  
(Sjögren syndrome)1

  Manifestation of systemic  
illness (extrapulmonary TB, HIV)

  Trauma 

Key: TB, tuberculosis.

C O N T I N U E D  B O T T O M  O F  PAGE 14



cultures grew methicillin-sensitive 
S aureus that was susceptible to ceph-
alosporins but resistant to clindamy-
cin. Two weeks after discharge, the 
child’s symptoms had resolved, and 
she was progressing well. It remained 
unknown to the pediatrics team how 
this infant obtained the infection, 
given her lack of obvious risk factors. 
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developmental HEALTH

Seeking to understand the relationship between sleep and 
both depression and bipolar disorder, UK investigators re-
cently conducted a narrative literature review of affective 
disorders and sleep difficulties in children and young people.

Monica Comsa, FRACP, of the Child and Adolescent 
Mental Health Service at Cumbria, Northumberland, Tyne 
and Wear NHS Foundation Trust, and colleagues found 
that parasomnias, narcolepsy, and sleep-related movement 
disorders are associated with depression in children and 
adolescents. Additionally, children and adolescents with 
depression can present with a number of sleep difficulties, 
which are also linked with several other issues, such as 
higher depression severity, greater fatigue, suicidal ideation, 
physical complaints, pain, and decreased concentration.

On the other hand, insomnia, obstructive sleep apnea, 
and circadian rhythm disorders are associated with both 
depression and bipolar disorder in this age group. Sleep dif-
ficulties can occur before, during, and after an episode of 
depression or bipolar disorder.

“Sleep disturbances among adolescents with bipolar 
disorder can affect the severity of depressive and manic 
symptoms, are a poor prognostic indicator, and have been 
associated with social and academic impairment,” said 
Comsa and colleagues.1

These sleep difficulties may be the result of medica-
tion. According to the investigators, antidepressants 
and antipsychotics can directly affect sleep architec-
ture, and clinicians should be cognizant of this prob-
lem when prescribing and consider nonpharmacologic 
interventions, which might minimize the risk of relapse 
in affective disorders.

Investigators suggested that the ideal treatment plan in-
volves a multimodal approach to target both the affective 
and specific sleep disorders: “Psychoeducation, consistent 
sleep-wake schedules, and tailored interventions for ad-
dressing sleep problems should play an important role in 
the prevention and treatment of mental health difficulties, 
at any age. Concomitantly addressing sleep problems can 
lead to an increased remission rate of depression.”1

More research is required to understand the impact of 
combined interventions on clinical outcomes, investigators 
concluded: “Of most importance is the impact of specific 
treatment for sleep disorders on the long-term outcome of 
affective disorders. Clinicians need to know if better nights 
reliably lead to better days.”1 

R E F E R E N C E
1. Comsa M, Anderson KN, Sharma A, Yadav VC, Watson S. The relationship between 
sleep and depression and bipolar disorder in children and young people. BJPsych 
Open. 2022;8(1):e27. doi:10.1192/bjo.2021.1076

Sleep, depression, and bipolar 
disorder in children and adolescents
BY LEAH KUNTZ

Fever and facial swelling CONTINUED FROM PAGE 13
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Diagnosis and treatment 
of cannabinoid 
hyperemesis syndrome

Kevin Klembczyk is an 
attending primary care 
internist and pediatrician at 
Johns Hopkins Medicine in 
Baltimore, Maryland.

KEVIN KLEMBCZYK, MD; JESSICA CALIHAN, MD; 
AND RACHEL H. ALINSKY, MD, MPH

Here is what pediatric health care providers need to know about 
this often debilitating disorder.

Background 
Cannabinoid hy peremesis syndrome 
(CHS) is a disabling illness characterized 
by episodic acute vomiting and associated 
with chronic cannabis use.1 First described 
in 2004, CHS remains poorly understood 
and challenging to diagnose and manage. 
With expanding medicinal and recreation-
al use, decreasing perception of risk,2 and 
increasing potency of cannabis,3 the bur-
den of CHS on pediatric patients and clini-
cians will likely continue to grow.

Epidemiology
Prevalence of CHS is uncertain but likely 
increasing. A 2015 study of emergency de-
partment (ED) presentations in a US state 
following legalization of medical cannabis 
found nearly double the rate of cyclic vom-
iting presentations and higher rates of can-
nabis use among these patients.4 Findings of 
a 2018 study estimated that 2.8 million peo-
ple in the United States (approximately 1% 
of the population) use cannabis chronical-
ly and have symptoms consistent with CHS.5

Across study findings, CHS tends to pres-
ent in the late teens or the 20s.6-8 One re-
search group emphasizes challenges in both 

diagnosis and epidemiology due to wide-
spread use of cannabis to self-treat nausea 
and the relatively low rates at which patients 
follow up and stop using cannabis—which is 
required to meet current Rome IV diagnostic 
criteria for adults (Table 1).9,10

Cannabis use in the United States has 
long been associated with racist and clas-
sist laws and law enforcement (despite 
liberalization11), whereas access to health 
care, including mental health– and sub-
stance-related care, remains disparate and 
unjust.12 Clinicians can help mitigate fur-
ther harm and disparities through careful 
and thorough treatment of all patients with 
possible CHS.

Morbidity
CHS can lead to repeated presentations 
and admissions, with sequelae includ-
ing hypovolemia, electrolyte derange-
ments, acute kidney injury,13 esophageal 
injury, weight loss, and prolonged debili-
ty.6 There are multiple reports of fatalities 
believed to be related to CHS, including 
1 from torsade de pointes due to electro-
lyte derangement and antiemetic-driven 
QT prolongation.14,15
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specializing in adolescent/young 
adult medicine and addiction 
medicine at Johns Hopkins 
Children’s Center at Johns 
Hopkins Medicine in 
Baltimore, Maryland.

Jessica Calihan is a 
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medicine fellow with the 
Boston Children’s Hospital 
Adolescent Substance Use 
and Addiction Program in 
Massachusetts. 
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Clinical presentation
CHS has 3 clinical phases: prodro-
mal, hyperemetic, and recovery.1,6

The prodrome comprises months of 
morning nausea while chronically 
using cannabis and is often accom-
panied by weight loss. The hyper-
emetic phase includes acute-onset 
nonbilious vomiting up to several 
times per hour, plus diffuse abdom-
inal pain. In both phases, compul-
sory hot bathing for relief of symp-
toms is common; for example, in 
one systematic review, this was re-
ported in 10 of 14 pediatric cas-
es.6 Rome IV criteria include this 
feature as a “supportive remark” 
(Table 19,10). In true CHS, the re-
cover y phase follows cessation 
of cannabis use, though symp-
toms can persist for weeks prior to 
full remission.1

Diagnostic evaluation
The hy peremetic phase often 
prompts ED presentation, in which 

vomiting and abdominal pain pres-
ent a diagnostic challenge. Following 
basic clinical and lab evaluation (in-
cluding lipase), patients without diag-
noses often undergo abdominopelvic 
CT and then, if admitted, endoscop-
ic gastroduodenoscopy (EGD). Any 
testing for substances should be in-
terpreted carefully, as false positives 
and negatives occur, and quantitative 
tests may be difficult to interpret.16 Al-
though CHS may be considered early 
on, it is vital to avoid anchoring and 
neglect of other dangerous etiologies 
while also implementing supportive 
care. “Mimickers” of CHS that can 
elude CT and EGD include elevated 
intracranial pressure, acute intoxi-
cation, ovarian or testicular torsion, 
gastroesophageal dysmotility, mito-
chondrial disorders, and acute inter-
mittent porphyria (see Table 1).1,7,9,10

Pathophysiology
CHS is still considered a “function-
al disorder” because of the incom-

plete elucidation of its pathophysi-
ology.10 However, clinicians should 
understand probable mechanisms 
to guide treatment and educate pa-
tients. These include (1) known pro-
emetic effects of high-dose tetrahy-
drocannabinol, likely via dopamine 
signaling at the chemoreceptor trig-
ger zone; (2) progressive cannabi-
noid receptor downregulation; (3) 
abnormal stress response due to 
dysregulation of the hypothalamic-
pituitary axis and sympathetic ner-
vous system; (4) upregulation of the 
transient receptor potential vanil-
loid 1 (TRPV1) receptors involved 
in pain, nausea, and thermoregula-
tion; (5) delayed gastric emptying; 
and (6) predisposing factors, includ-
ing genetic polymorphisms and un-
treated mood disorders.17-20

D u r i n g  t h e  h y p e r e m e t i c 
phase, persistent vomiting drives 
lipolysis, releasing lipophilic THC 
stores and fueling a proemetic 
feedback loop exacerbated by 
starvation ketosis.17,19

Approach to management
We lack high-grade evidence treat-
ments specific to CHS, but es-
sent ia l ma nagement includes 
acute stabi l izat ion, long itudi-
nal primary and mental health 
care to reduce harm of canna-
bis use, and serial reconsideration 
of diagnosis.

Acute pharmacotherapy
Treatment during the hyperemet-
ic phase includes rehydration with 
bolus intravenous (IV) crystalloid 
f luids, IV dextrose-containing f lu-
ids (to arrest ketosis), correction 
of electrolyte abnormalities, and 
treatment of nausea (Table 2). Gas-
tric acid suppression, nasogastric 
tube placement, and gastroenterol-
ogy consultation should be consid-

TABLE 1.DIAGNOSTIC CRITERIA FOR 
CANNABINOID HYPEREMESIS SYNDROME9,10  

ROME IV CRITERIA POTENTIAL MIMICKERS
All must be present:
1.  Stereotypical episodic vomiting resembling 

cyclic vomiting syndrome in terms of onset, 
duration, and frequencya

2.  Presentation after prolonged excessive 
cannabis useb

3.  Relief of vomiting episodes by sustained 
cessation of cannabis use

Criteria fulfilled for the last 3 months, with 
symptom onset at least 6 months before 
diagnosis

Supportive remark: May be associated with 
pathologic bathing behavior (prolonged hot 
baths or showers)

Elevated intracranial pressure

Acute intoxication

Pancreatitis

Ovarian and testicular torsion 

Gastroesophageal dysmotility

Mitochondrial disorders

Acute intermittent porphyria

aDescribed in Rome IV criteria as acute-onset vomiting lasting less than 1 week and occurring at least twice over 
past 6 months, with bouts at least 1 week apart. 
bSuggested by Rome IV authors as 3 to 5 times daily over at least 2 years.
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ered to mitigate sequelae, including 
catastrophic esophageal rupture.

In the pediatrics literature, halo-
peridol and topical capsaicin cream 
have been reported as effective.21,22 
Among pediatric patients in 2 sys-
tematic reviews published in 2021, 
benzodiazepines were reportedly 
effective in certain patients; one 
review noted that ondansetron was 
reportedly effective in only 2 of 5 pe-
diatric patients who received it.6,23 
Medications reported as frequently 
ineffective in these reviews include 
metoclopramide, promethazine, 
and opioids. 

Adult research ref lects similar 
patterns. In a recent randomized 
controlled trial (RCT) of 33 adults, 
haloperidol (0.05 mg/kg or 0.1 mg/
kg IV), which blocks proemetic 
dopaminergic stimulation at the 
chemoreceptor trigger zone, was 
found superior at both doses to on-
dansetron (8 mg IV) in the primary 
outcome: the average of changes in 
abdominal pain and nausea scores 
at 2 hours. Three of the patients 
who received the higher dose of 
haloperidol had specific adverse  
effects (AEs): 2 dystonic reactions 
and 1 akathisia.24

Topical capsaicin cream (0.025%-
0.1%) applied to the abdomen has 
been reported to be effective for 
treating CHS in adults, via activa-
tion of TRPV1 receptors (downregu-
lated in CHS), leading to decreased 
substance P signaling in the brain 
stem.25 TRPV1 receptors are also 
activated by temperatures over 
43 °C, explaining relief from hot-
water bathing and abdominal hot 
packs.26 Oral aprepitant, often used 
for chemotherapy-induced nausea, 
was reportedly effective in 1 adult 
case report of CHS, via inhibition of 
neuromedin K tachykinin receptor–
binding by substance P.27

Haloperidol and topical capsa-
icin have pathophysiologic bases 
and evidence for use in CHS. They 
are likely more effective than 5-HT3 
antagonists (eg, ondansetron), 
though evidence amounts to sys-
tematic reviews of cases and 1 small 
RCT. Benzodiazepines have been 
reported effective in some cases but 
can pose a risk of dependence.

Nonpharmacologic 
management
Adolescents with CHS and canna-
bis use disorder (CUD) benefit from 
a combination of pharmacolog-
ic treatment, behavioral interven-
tions, and family support.

By Rome IV criteria, the diagno-
sis of CHS is confirmed only when 
symptoms resolve upon ceasing 
use. Clinicians should help pa-
tients toward this goal following 
physiologic stabilization. To ap-
proach substance use disorders, 
the American Academy of Pediat-
rics recommends the Screening, 
Brief Intervention, and Referral to 
Therapy tool.28 Evidence-based, 
validated screening tools for ado-
lescents include Screening to Brief 
Intervention; the Brief Screener for 
Tobacco, Alcohol, and Other Drugs; 
and the Alcohol, Smoking, and Sub-
stance Involvement Screening Test. 
These help quantify the degree of 
substance use to build insight and 
direct referrals.

Brief intervention can include 
motivational interviewing toward 
reducing harm and/or use. This 
may include providing information 
about potential cognitive, psychiat-
ric, and physical harms of cannabis 
use, plus clear patient-centric rec-
ommendations. Many adolescents 
use cannabis to manage anxiety, 
depression, and/or prior trauma, in 
which case it is crucial to offer safer 
options, including psychotherapy 
and pharmacotherapy with well-
studied efficacy and AEs.

All patients should be referred to 
practical primary care, with an ap-
pointment scheduled and provider 
handoff given, if feasible. Adoles-
cents with multiple ED presenta-
tions for CHS, high-risk substance 
use (eg, injection use, combination 
of sedatives), and/or cooccurring 
mental health disorders may benefit 
from referral to specialty care.28 The 
American Society of Addiction Med-
icine criteria can guide appropriate 
level of care, whereas the Substance 
Abuse and Mental Health Services 
Administration provider locator can 
identify local resources. This area 
requires prompt policy attention, 
because just 26% of US addiction 
treatment facilities offer services  
for adolescents.29

Psychosocial treatment modali-
ties, including cognitive-behavioral 
therapy, motivational enhance-
ment therapy, contingency manage-
ment, and family-based interven-
tions, have been associated with 
reduced frequency of cannabis use 
and dependence severity.30,31 The 
Community Reinforcement and 
Family Training method aims to 
improve family members’ under-
standing of addiction and, by cre-
ating a supportive environment, 
can help motivate adolescents to  
seek care.32 

First described in 
2004, CHS remains 
poorly understood 
and challenging to 

diagnose  
and manage.
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Ongoing pharmacotherapy
There are limited data for long-
term pharmacotherapy for CUD. 
In 1 RCT of 116 patients (including 
20 under age 18), N-acetylcysteine 
1200 mg twice daily was associated 
with an odds ratio of 2.4 for absti-
nence over 8 weeks, whereas a sub-
sequent RCT of 302 patients over 
12 weeks showed no difference be-
tween groups, though subgroup 
analysis suggested benefit among 
younger patients.33,34 Although pa-
tients receive treatment for CUD, 
they should continue receiving any 
medication that is safely and effec-
tively treating CHS-related nausea, 
with the mutual expectation that 
nausea should decrease over days 

to weeks. Any patient stopping or 
reducing use should be monitored 
and treated for cannabis withdraw-
al symptoms, including insomnia, 
anxiety, irritability, and depression 
(Table 2).35

Takeaways
Cannabis is the third most com-
monly used substance among ado-
lescents in the United States.36 Po-
tency and societal acceptance are 
rising, with use increasing further 
during the COVID-19 pandemic.37

CHS is one serious consequence. 
Presentation to care during the pro-
dromal or hyperemetic phases of 
CHS can prompt a variety of short- 
and long-term outcomes, from re-

peated ED visits with catastroph-
ic sequelae to successful symptom 
control and patient-centric connec-
tion with long-term care. When pe-
diatricians are aware, CHS symp-
toms can be the canary in the coal 
mine, leading patients to multidis-
ciplinary support, insight, motiva-
tion, and long-term recovery. 

TABLE 2.TREATMENT OF CHS IN HYPEREMETIC AND 
RECOVERY PHASES35

CHS PHASE PHARMACOLOGIC NONPHARMACOLOGIC
Hyperemetic IV rehydration with isotonic crystalloid

Dextrose-containing IV fluid

Correction of electrolytes

Topical capsaicin cream 0.025%-0.1% applied 2-4 times daily

Parenteral haloperidol (IM IV 0.05-0.1 mg; suggested maximum 
dose, 5 mg; can be repeated in monitored setting)

Benzodiazepines

Gastric acid suppression

If refractory emesis, consider nasogastric 
tube placement and gastroenterology 
consultation.

Screening, brief intervention, referral to 
treatment

Practical connection with primary care 
provider, including scheduling and provider 
handoff

Serial consideration of other diagnoses

Recoverya Consider ongoing use of above agent(s) in nonparenteral form 
for relief of nausea, as effective.

Management of cannabis withdrawal:

  Insomnia: trazodone 50-150 mg nightly, as needed

  Anxiety: SSRI +/– hydroxyzine 25-50 mg every 8 hr, 
as needed

  Depression: SSRI

Limited evidence in cannabis use disorder for N-acetylcysteine, 
nabilone, naltrexone, gabapentin, and topiramate35

Serial consideration of other diagnoses

Ongoing primary and mental health care

Referral to addiction treatment
https://findtreatment.samhsa.gov

Motivational interviewing

Cognitive-behavioral therapy

Contingency management

Family-based interventions

Abbreviations: IM, intramuscular; IV, intravenous; SSRI, selective serotonin reuptake inhibitor
aDuring the prodromal phase, providers can use similar techniques to recovery phase to address cannabis use, encourage decreased use or abstinence, and treat withdrawal.

For references, go to 
ContemporaryPediatrics.com/

diagnosis-and-treatment-of-CHS
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When it comes to infant feeding,  
national and global health experts ac-
knowledge that breast milk is the ideal 
source of nutrition for at least the first 
few months of life. Yet, according to the 
World Health Organization (WHO), 
just 2 out of 3 babies are breastfed for 
the recommended 6 months.1

“If there are no contraindications 
to breastfeeding or breast milk, then 
there is no reason to use infant for-
mula, as long as the mother is able 
to breastfeed and/or provide breast 
milk,” said Lori Feldman-Winter, 
MD, MPH, chair of the American 
Academy of Pediatrics (AAP) Section 
on Breastfeeding and a professor of 
pediatrics at Cooper Medical School 
of Rowan University in Camden, 
New Jersey. “If for some reason the 
mother cannot breastfeed or provide 
her baby breast milk, then infant for-
mula is the recommended feeding 
source until 1 year of age.”

If mothers choose not to breast-
feed even though they are able, 
infant formula is a viable option, 
though Feldman-Winter called it “a 
recognized and significantly sub-
standard method of feeding.”

Both AAP and the WHO recom-
mend exclusive breastfeeding for 
at least the first 6 months of life. Be-
yond that, continued breastfeeding 

is recommended until at least age 1 
but in conjunction with the intro-
duction of complementary nutritious  
solid foods.1,2

Because there is no defined reason 
to transition from breastfeeding or 
use of breast milk to formula, Feld-
man-Winter said, there really is no 
official recommendation on the best 
time to make that move. “The only 
thing that may impact timing is if a 
mother becomes unable to continue 
breastfeeding or breast milk feeding 
for some reason, and at that time, in-
fant formula is recommended,” she 
said. “The longer the mother breast-
feeds or provides her milk for the 
baby, the better the health outcomes.”

Pediatricians should base guid-
ance on the infant’s overall health 
and nutrition and counsel parents 
on the options and best practices  
for feeding. 

There is no clinical evidence that 1 
type of infant formula is better than 

another, according to Feldman-
Winter. “If and when infant formula 
is introduced, it really does not mat-
ter which formula is selected, as 
long as it is commercially available 
and meets US Department of Agri-
culture [USDA] standards and is re-
constituted according to guidelines 
developed by the USDA, the Centers 
for Disease Control and Prevention 
[CDC], and AAP,” she said.

Giving a bottle should be done 
with responsive feeding practices, 
following the baby’s cues to avoid 
overfeeding, Feldman-Winter said. 
“Bottle-feeding should follow the 
AAP guidance on responsive feed-
ing, using bottles until about 6 
months, and the infants may transi-
tion to staged cup feeding depending 
on development,” she said. “If feed-
ing formula, the formula should be 

mixed according to guidelines 
provided by the manufacturer 

and not altered. Some babies 

Breast may be best,  
but bottles do the job too
Experts still advocate for breast milk, but pediatricians must be able to offer  
advice on all options for feeding babies
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prefer warm breast milk or for-
mula to mimic the temperature of 
direct breastfeeding.”

The CDC echoes AAP’s position 
that breast milk is the healthiest 
option for both infants and moth-
ers in the first few years of life, but 
the agency also acknowledges 
that both mothers and babies may 
decide to stop breastfeeding at 
any point.3

According to the CDC, common 
reasons parents stop breastfeeding 
early include:
  difficulty with lactation,
  latching problems,
  insufficient infant nutrition or weight 

gain,
  concerns about medications the 

mother is taking,
  challenges related to work or 

parental leave policies,
     lack of family or cultural support, and
     lack of support from health care 

providers and/or hospitals.

The timing of weaning, from 
breast milk to both formula and 
solid foods, is a personal deci-
sion, the CDC states.3 The agency 
suggests that parents interested 
in weaning an infant from breast 
milk to formula substitute 1 formu-
la feeding for a breast milk feeding 
per day to start, gradually increas-
ing the frequency of substitutions.4

Breastfeeding rates have not 
risen much in the past few decades, 
but the push to increase the prac-
tice really took hold in the mid-
2010s. That is when the Breast Is 
Best initiative launched a campaign 
to encourage hospitals to achieve 
a Baby-Friendly designation and 
support breastfeeding mothers. By 
the end of the campaign, overall 
breastfeeding rates grew by about 
4%, and exclusive breastfeeding in-
creased from 39% to 61%.5

However, in the years since the 
campaign’s launch, some research-
ers and advocacy groups have ques-
tioned the “breast is best” narrative, 
suggesting that proper nutrition, 
not how it is provided, is key.6

The Fed Is Best Foundation, a 
national nonprofit group staffed by 
volunteer health care professional 
and parents, suggests that research 
findings point to a rise in hospital-
izations of exclusively breastfed 
infants due to feeding complica-
tions from poor milk production 
or constitution. In 2018, a paper 
in the Journal of Human Lactation
called the Breast Is Best campaign 
into question, arguing that anxi-
ety, depression, and mental health 
complications mothers face in the 
breastfeeding process should be 
considered when weighing the 
risks vs benefits of breastfeeding.7

La Leche League International 
suggests that parents who plan to 
switch from breastfeeding to bottle-
feeding breast milk wait until about 
the fourth week of breastfeeding.8 If 
supplementation is needed, several 
types of manufactured formulas, 
including cow’s milk, soy based, 
and hypoallergenic, are available 
to meet infants’ needs.9

Pediatricians should be sure 
that formulas offered to infants are 
USDA approved and warn parents 
never to use homemade formulas 
or stray from the manufacturer’s 
mixing guidelines.9

COMMENTS? E-mail them to 
llevine@mjhlifesciences.com

Rachael Zimlich is a freelance medical 
writer in Cleveland, Ohio. She has nothing 
to disclose.

Increase in 
food allergies 
signals similar 
rise in cow’s 
milk allergy
Experts note that, with cow’s 
milk allergies seemingly on 
the rise,  pediatric health 
care providers can help 
parents be vigilant.

BY RACHAEL ZIMLICH, BSN, RN

On the surface, it seems the prevalence 
of food allergies—or at least parents’ 
awareness of them—is on the rise. The 
Centers for Disease Control and Preven-
tion reports that from 1997 to 2011, food 
allergies in children increased by about 
50% overall and now affect roughly 2 
children in every classroom.1,2

Cow’s milk allergy (CMA) is one of the 
most common food allergies reported in 
infants and young children, but estimat-
ing its true prevalence has proved dif-
ficult. Not all suspected cases are tested 
and diagnosed, but CMA prevalence 
is estimated at 2% for children under 4 
years of age, with roughly 1.6 million chil-
dren affected as of 2018.2 

Despite difficulties in establishing 
prevalence in children, experts warn 
that, based on facility-based observa-
tions, CMA cases are presumably ris-
ing. This makes it all the more impor-
tant for pediatricians to know how to 
recognize and treat these allergies.

Obstacles to pinpointing 
prevalence
There are several accepted methods 
for assessing and diagnosing CMA but 
no clear standard, and related data 
are not collected frequently on a na-
tional basis. The National Health and 
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didn’t uncover significant increases 
in dairy allergies between the 1990s 
and mid-2000s, but these figures 
are estimated only once per decade, 
and many health facilities contin-
ue to report higher numbers of food  
allergies, including dairy.

Together, these issues present 
a challenge to establishing overall 
prevalence and a benchmark for sur-
veillance. Testing methods have im-
proved over the years, too, raising the 
question of whether more accurate 
results and a better understanding of 
gut health may be skewing the per-
ception of a rise in allergy prevalence.

“The American diet has been 
changing [with more processed 
foods and less fruits and vegetables], 
which is affecting the microbiome 
of the gut,” said Sarah Lowry, MD, 
a pediatric gastroenterology fel-
low at Johns Hopkins Medicine in 
Baltimore, Maryland. “This may 
be contributing to immunogenicity 
and allergies, but more studies are 
needed for this to be identified as a 
true cause. I think there is a higher 
prevalence overall—again, based 
on changes in the gut microbiome, 
diet, and exposure—but there are 
also better testing methods.”

Diagnosis begins with a paren-
tal history report and recognition, 
which Lowry said have improved 
as a process overall. Parent groups 
on social media have also raised 
awareness and opened the door to 
more questions about these aller-
gies, Lowry said.

CMA is the second most com-
mon food allergy in children, be-
hind peanut, Lowry said. It presents 
earlier—around age 2—than other 
food allergies but usually produces 
a less severe reaction. Considering 
the limitations of reporting, overall 

prevalence of dairy allergies in chil-
dren is estimated at 5%, represent-
ing about 20% of all food allergies in 
children, Lowry said.

Varying symptoms in 
reactions to CMA
Different symptoms and prevalence 
rates characterize the various types 
of CMA, said Vivian Hernandez-Tru-
jillo, MD, FAAP, FAAAAI, FACAAI, a 
pediatric allergist and division di-
rector of the allergy and immunol-
ogy program at Nicklaus Children’s 
Hospital in Miami, Florida. She of-
fered the following summary:

IgE mediated: This type can affect 
the skin as urticaria, angioedema, 
or eczema, as well as cause 
respiratory symptoms (eg, cough, 
nasal congestion, rhinorrhea) and 
gastrointestinal symptoms (nausea, 
vomiting, diarrhea). A combination 
of several symptoms can lead to 
anaphylaxis in patients with  
severe CMA. 

Non-IgE mediated: Infants and children 
with this type of allergy may develop 
vomiting and blood or  
mucus in the stool, similar to the 
symptoms seen with food protein–
induced enterocolitis.

Lactose intolerance: This is an enzyme 
deficiency of lactase as opposed to a 
true allergy to cow’s milk.

Hernandez-Trujillo noted that 
CMAs can resolve by adulthood, 
which also presents a challenge in 
estimating their true burden. Lowry 
noted that study results suggest that 
up to 80% of teenagers develop tol-
erance and essentially outgrow their 
CMA allergy.

“While rates of food allergy are in-
creasing, it is not clear whether rates 
of cow’s milk allergy are increasing,” 
Hernandez-Trujillo explained. “Be-

cause the natural history of cow’s milk 
allergy leads to resolution in many pa-
tients, it is difficult to say whether in-
creases are occurring over time.”

CMA prevalence also appears to 
depend on the test used for diag-
nosis, she adds. Current data show 
prevalence rates based on the fol-
lowing methods3:
�  1.2% to 1.7%, self-reporting
�  0.2% to 2.5%, skin prick testing (SPT) 

alone
�  2% to 9%, serum IgE testing (sIgE)
�  0% to 2%, symptoms and sensitization 

(SPT ≥ 3 mm or sIgE ≥ 0.35 kU/L) 
�  0% to 3%, food challenges

Although data suggest that food 
allergies overall are rising, Her-
nandez-Trujillo said, it is not really 
clear if that includes CMAs, specifi-
cally. Geographic locations can alter 
prevalence too, she added.

Assessing CMA  
at the patient level
Because dairy allergy is a common 
allergy that is usually first noticed 
by the parent, Lowry emphasized 
the importance of a detailed history 
as part of the assessment. Addition-
al testing and referral to a pediatric 
allergist are common after dairy al-
lergies are suspected, but even then, 
avoidance remains the primary 
treatment strategy, she added.

When a true CMA is confirmed, 
Hernandez-Trujillo said, it is crucial 
that the child avoid not only avoid 
milk but also other dairy products, 
including butter, yogurt, cheese, 
and ice cream. “Any product with 
cow’s milk should be avoided, espe-
cially in patients with severe cow’s 
milk allergy or anaphylaxis,” Her-
nandez-Trujillo said. “Food-label 
reading is essential.”

Avoidance isn’t always enough, 
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though. Hernandez-Trujillo em-
phasized that pediatricians must 
teach parents how to handle se-
vere reactions when accidental 
exposure occurs.

Moving forward 
and mitigation
It’s important to monitor children 
with dairy allergies closely, because 
they have a higher risk of other food 
allergies too, Lowry said. Dairy al-
lergies also appear to come with a 
higher tolerance, so monitoring pa-
tients as they age and offering food 
challenges later may help reduce al-
lergy prevalence in later childhood 
or adulthood, she said.

Managing CMAs in the long run 
requires vigilance, with individual 
surveillance and education, Hernan-
dez-Trujillo notes. Many nutritional 
alternatives to cow’s milk are avail-
able, and parents can benefit from 
having both a pediatrician and an al-
lergist involved in their child’s care. 
Nuances of CMA can vary among 
patients, and coordinated care ef-
forts can help identify where excep-
tions to avoidance might be made. 
Although some patients must avoid 
all dairy, others may need to steer 

clear of only uncooked forms, she 
said. Baking alters some of the milk 
proteins and reduces allergenicity. 

“Depending on the patient’s clin-
ical presentation and severity, pe-
diatric allergists can work with pe-
diatricians to identify patients who 
may be able to tolerate some form 
of cow’s milk,” Hernandez-Trujillo
said. “The majority of pediatric pa-
tients will outgrow the cow’s milk 
allergy over time, and follow-up to 
determine when they outgrow the 
CMA is essential. For patients who 
do not outgrow the CMA, continued 
strict avoidance and immediate ac-
cess to epinephrine are needed.”

Lakiea Wright, MD, MPH, a 
board-certified allergist and immu-
nologist at Brigham and Women’s 
Hospital in Boston, Massachusetts, 
said that although the main treat-
ment strategy for CMA is avoidance, 
an epinephrine autoinjector should 
be prescribed for individuals who 
have a physician-diagnosed IgE-
mediated allergy. She adds that one 
large study of parent-reported food 
allergy found that just 26% of chil-
dren with CMA had a current epi-
nephrine autoinjector prescription.

“Being prepared to treat a severe 

allergic reaction is also imperative,” 
Lowry added. “For patients with se-
vere reactions or anaphylaxis, strict 
avoidance of cow’s milk products 
and carrying injectable epinephrine 
at all times is essential.”

Caregivers also need to be edu-
cated on milk allergen avoidance, 
as well as how and when to use an 
epinephrine autoinjector. Investiga-
tors are testing different protocols 
for CMA immunotherapy to help 
achieve a maintenance dose and de-
velop a tolerance for milk proteins, 
according to Wright. Until those tools 
are available, she said, it’s key to ed-
ucate parents about CMA, including 
true allergy vs intolerance, and the 
importance of learning how to intro-
duce common foods early to early to 
prevent common food allergies. 

Rachael Zimlich is a freelance medical 
writer in Cleveland, Ohio. She has nothing 
to disclose.

Deep dive into cisplatin-induced hearing loss
After new findings revealed that children under age 5 years are at 
the highest risk of hearing loss following treatment with cisplatin 
chemotherapy, our sister publication Oncology Nursing News® met 
with the study’s lead investigator. Bruce Carleton, PharmD, FCP, FISPE, 
described the challenge of balancing this lifesaving therapy’s benefits 
and risks when treating young children with cancer. 

For references, go to 
ContemporaryPediatrics.com/

increase-in-food-allergy

To see Carleton’s interview on our 24-hour medical news channel, Medical World News®, 
scan this QR code.
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Contemporary Pediatrics®: Could you 
explain in some detail what caused 
the delay in allowing children 4 

years and younger to be eligible for the 
COVID-19 vaccine?

William J. Muller, MD, PhD: The Pfizer/
BioNTech delay has been related to the second 
of the 2-dose series not inducing the same level 
of antibody response in younger children, those 
between the ages of 2 and 5 years. A lot of the pe-
diatric studies have not been designed to show 
efficacy against preventing either symptomatic 
disease or hospitalization in this age group. Ev-
erybody is aware by now that children are not as 
severely affected as adults are by COVID-19. So 

Vaccines for 
COVID-19 and 
RSV: An update

William J. Muller is an attending physician of 
infectious diseases and scientific director of 
clinical and community trials at the Stanley 
Manne Children’s Research Institute at Ann 
& Robert H. Lurie Children’s Hospital of 

Chicago and an associate professor of 
pediatrics at Northwestern University 

Feinberg School of Medicine in 
Chicago, Illinois.

William J. Muller, MD, PhD, discusses COVID-19 vaccinations for 
children and what is on the horizon for a potential RSV vaccine.

RSV: An update

William J. Muller is an attending physician of William J. Muller is an attending physician of William J. Muller
infectious diseases and scientific director of 
clinical and community trials at the Stanley 
Manne Children’s Research Institute at Ann 
& Robert H. Lurie Children’s Hospital of 

Chicago and an associate professor of 
pediatrics at Northwestern University 

Feinberg School of Medicine in 
Chicago, Illinois.

William J. Muller, MD, PhD, discusses COVID-19 vaccinations for 
children and what is on the horizon for a potential RSV vaccine.
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it was reasonable for all the vaccine 
studies that I’m aware of in children 
to be designed to use surrogate end 
points—basically, how good are the 
immune responses produced?—and 
antibody levels are a reasonable sur-
rogate for that. That’s the way that 
the companies have gone into study-
ing these vaccines in children. 

I think Pfizer/BioNTech was not 
expecting as low of an antibody 
response in that age group as they 
measured in later stages of the 
study. My understanding is they 
were encouraged by the FDA [US 
Food and Drug Administration] to 
ask for an authorization anyway, 
due to the Omicron surge. There 
was an expectation that maybe 
they could show some protection 

against either infection or some 
level of severity of disease, but that 
didn’t really hold up. And it may be 
that because they had a data cut-
off, it was too soon in the Omicron 
surge for there to be an effect. Or it 
just may be that it’s very difficult to 
show protection from infection with 
any respiratory virus vaccine. This 
is true for influenza as well. As you 
know, the goal of most vaccinations 
is to keep you from getting so sick 
that you are hospitalized or worse, 
and because that’s an uncommon 
end point with children, you would 
need a huge study to show that there 
is that benefit. 

So, in this case, the Pfizer/BioN-
Tech response—which is appropri-
ate—is that if the level of antibod-
ies is too low, we may need a third 
dose in the age group of 2 to 5 years. 
That’s what they’re studying now, 
and it takes time to do that. They 
needed to bring all the participants 
back in for an additional dose, and 
they needed to get additional con-
sent from the parents because that 
was not part of the initial study de-
sign. There are also concerns in ad-
olescent and young adult males, in 
particular about possible cardiac ef-
fects of the mRNA vaccines, so that 
will be on their radar throughout 
the study. That added to the com-
plexity and the amount of time it 
will take to get through all the data. 

That’s for the Pfizer/BioNTech 
vaccine. We may not need 3 doses 
of  the Moderna vaccine, which is 
studying 2 doses for children aged 
6 months to 12 years. The expecta-
tion is that 2 doses will be sufficient 
to induce an immune response. 

CP: As far as COVID-19 variants, 
going forward, where are we at 
in trying to be proactive? 

WJM: The mRNA vaccine platforms 
are easily adapted to generating 
new variant vaccines. The technol-
ogy that goes into putting a piece of 
mRNA into the lipid nanoparticle 
that is delivered as part of the vac-
cine doesn’t change when there’s a 
new variant; only the material that’s 
put into the vaccine would change. 
So from that standpoint, it’s not that 
difficult for a company to make a 
new vaccine for a variant. 

Do the vaccines need to show 
the same level of efficacy? Probably 
not; I think they really need to show 
safety and some level of an immune 
response. All that said, it seems the 
existing vaccines now have a 3-dose 
series in adults; we don’t know nec-
essarily yet for children if 2 or 3 
doses will be necessary for all the 
mRNA vaccines, but there are rea-
sonably good data that the immune 
responses induced may still provide 
a level of protection that is reason-
able. Whenever there is a new vari-
ant, there are basic science laborato-
ries in various parts of the world that 
are poised to immediately do studies 
with model systems in which they 
can put the variants into a virus that 
is not pathogenic and ask the ques-
tion “Do the antibodies from some of 
the recipients of the vaccine provide 
some level of protection in a labora-
tory study?” 

With the Omicron surge being 
so big, we were able to get a pretty 
good idea of whether people who 
had received the vaccine were sig-
nificantly less likely to have signifi-
cant consequences from infection. 
And the answer is that they seem to 
be much more protected from in-
fection. Children aged 5 years and 
older who have been eligible for vac-
cination were really protected from 
hospitalization during the Omicron 
surge, and even at our hospital [Ann 



CON T EMPORARYP ED I AT R I C S . C O M   |   A P R I L  2 0 2 226

infectious disease

26

N
EA

R/
ST

O
CK

.A
D

O
BE

.C
O

M

& Robert H. Lurie Children’s Hospi-
tal of Chicago in Illinois], we have 
good evidence that the increased 
number of hospitalizations in chil-
dren was largely among either the 
unvaccinated or those who were not 
eligible for the vaccine. 

CP: Do you foresee a time in 
the near future when the  
COVID-19 vaccine for adults and 
eligible children will be just part 
of the annual vaccination sched-
ule, like with influenza?

WJM: I think there will be an expec-
tation of a recommended vaccine for 
children and adults on some sched-
uled basis. And I think that the un-
answered question right now is “Will 
we need it every year, like we recom-
mend the influenza vaccine every 
year, or can it be spaced out over a 
longer time period?” It’s certainly 
too soon to tell if the current vaccines 
will offer lifelong protection. I don’t 
think I would expect that to be true. 
But, I don’t want to get too far off from 
what we know now.

CP: What about other  
COVID-19 vaccines?

WJM: More vaccines will become 
available. Recently, Sanofi and GSK 
[GlaxoSmithKline] asked for autho-
rization for a protein-based vaccine 
for adults. As far as I know, the data 

are not yet sufficient in children to 
ask for authorization. But that will 
give families a potential alternative, 
which may be beneficial in situ-
ations where, for example, some-
body has an allergic reaction to 
mRNA vaccines. Another company, 
Novavax, is also making a protein-
based vaccine, so there will be 2 ad-
ditional protein-based options. 

Currently, there is 1 other protein-
based option under study, which is 
a vaccine being made from plants, 
Covifenz, from Medicago and GSK. 
[Editor’s note: As of this writing,  
Covifenz is approved for use in Can-
ada for adults aged 18 to 64 years.1]. 
So, if somebody has objections to 
the manufacturing process associ-
ated with some vaccines, this could 
alleviate those concerns. I expect 
there to be more options within the 
COVID-19 vaccine area. 

The other questions will in-
volve alternative dosing schedules. 
There’s been some discussion re-
cently about extending dosing be-
tween the first and second dose in 
adolescents and young adults. Early 
on in the pandemic, there were rea-
sons to get the 2 doses close together. 
First, it made the studies go faster, 
and we needed something autho-
rized quickly. That was a reasonable 
thing to do. Second, we wanted to 
get people protected sooner. That’s 
becoming less true as there is more 
population immunity. Maybe spac-
ing out the doses [further] would be 
a practical  approach. 

CP: What about vaccines for 
other infectious diseases in  
pediatrics—is there anything  
of particular interest?

WJM: There certainly has been a lot 
of discussion recently about another 
illnesses of significant importance in 
pediatrics, notably RSV [respiratory 
syncytial virus]. Different strategies 
have been looked at to try to protect 
babies against severe disease from 
RSV infection. The first would be 
maternal vaccination—if the mom 
was able to get sufficient levels of an-
tibodies, passive immunity could be 
passed from her to the baby. So far, 
those study findings have not neces-
sarily shown protection. But as we 
learn more from the research, other 
vaccines might be developed to in-
crease the mother’s ability to gener-
ate a protective response that doesn’t 
necessarily require the baby to get a 
separate immunization. I know that 
there are some studies as well that 
involve immunization of the baby, 
which could be active immunization 
for RSV—similar to the COVID-19 
vaccine, in which the immune re-
sponse that’s generated against the 
vaccine is what’s providing protec-
tion. And then there is passive immu-
nity: That would provide protection 
against RSV by getting an antibody 
into the baby as opposed to inducing 
the production of antibodies. So, we 
will have to wait and see. 

R E F E R E N C E
1. Medicago Covifenz COVID-19 vaccine. Government 
of Canada. Accessed March 2, 2022. https://www.
canada.ca/en/health-canada/services/drugs-health-
products/covid19-industry/drugs-vaccines-treat-
ments/vaccines/medicago.html
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from plants.
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Looking at the spectrum of 
diaper dermatitis

DERMCASE

1

Match the photos to the answer 
choices below. 

A. Seborrheic dermatitis

B. Candidiasis

C. Jacquet dermatitis 

D. Psoriasis

E.  Staphylococcal pustulosis 

Turn the page for answers.

2

4

Sahithi Talasila is a first-year 
medical student at Sidney 
Kimmel Medical College at 
Thomas Jefferson University. 

Diaper dermatitis is a common presentation 
seen in dermatology. The differential diagnosis 
is broad and varies based on numerous risk 
factors, including patient age, gastrointestinal 
disorders, diaper hygiene practices, diaper 
breathability, and genetics. It is essential that 
pediatricians and dermatologists recognize the 
various forms of diaper dermatitis to effectively 
diagnose and treat it. The following 5 instructive 
cases of diaper dermatitis include the differential 
diagnosis (Table) and treatment options.

3

5

Bernard A Cohen  is section Editor for 
Dermcase, Professor of Pediatrics 
and Dermatology, Johns Hopkins 
University School of Medicine, 
Baltimore, Maryland
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Figure 1.  Answer: D—psoriasis 
This 18-month old boy with a fam-
ily history of psoriasis presented for 
evaluation of an erythematous rash 

on the scrotum, suprapubic skin, and perineum, consistent 
with infantile psoriasis. Similar to adult psoriasis, infantile 
psoriasis presents as well-defined, often symmetrically dis-
tributed erythematous papules and plaques. In contrast to 
psoriasis in adults, psoriatic plaques in childhood tend to be 
thinner, smaller, and less scaly and are more likely to develop 
on the face, trunk, and flexural areas, although they can de-
velop on any skin area. In young children, infantile psoriasis 
is often diagnosed with a diaper rash that is unresponsive to 
irritant diaper dermatitis treatment.

PREVALENCE. Psoriasis affects approximately 2% to 3% of 
the population worldwide, and it is estimated that up to half 
of cases begin before age 20 years. The incidence increases 
with age. Results of one study showed that the total rate of 
psoriasis in children under 18 years old was 0.71%, with rates 
increasing linearly from 0.12% at 1 year of age to 1.2% by  
18 years.1 Findings of another study were similar, showing a 
prevalence of 0.55% in children aged 0 to 9 years compared 
with 1.37% in patients aged 10 to 19 years.2

DIFFERENTIAL DIAGNOSIS. Making a diagnosis of 
psoriasis is often more difficult in children because of 
atypical characteristics. Lesions in children may be thinner, 
softer, less scaly, and less well-defined than in adults.3 The 
differential diagnosis should include tinea corporis/cruris, 
atopic or nummular dermatitis, irritant contact dermatitis, 
seborrheic dermatitis, Candida dermatitis, and inverse 
pityriasis rosea. 

WORK-UP. Diagnosis of infantile psoriasis is often clinical 
and, in unclear cases, can be aided by biopsy; however, biopsy 
is often not necessary and should be avoided in uncomplicated 
cases. Histology is similar to that of adult psoriasis and would 
reveal neutrophils overlying parakeratosis, loss of the granular 
cell layer, variable spongiosis, and elongated rete ridges.

TREATMENT. First-line therapy for infantile psoriasis is 
topical corticosteroids. Medium- to high-potency topical 
steroids can be used up to 4 weeks during the initial flare 
and then up to 2 weeks for subsequent f lares.4 Using 
topical corticosteroids in combination and rotation with 
nonsteroidal topicals such as topical calcineurin inhibitors, 
vitamin D analogues, tar, and keratolytics can optimize 
efficacy while reducing the risk of adverse effects. It is 
important to know the ages of approval for steroid-sparing 
agents. Calcipotriene is approved for children 4 years or 
older, and topical calcineurin inhibitors are approved 
for patients 2 years or older. Crisaborole (Eucrisa) can be 
considered in patients 3 months or older. Phototherapy can 
also be considered for extensive or refractory disease. For 
moderate to severe plaque psoriasis in children, systemic 
therapy should be considered. Etanercept (Enbrel) is 
approved for children 4 years or older; ustekinumab (Stelara), 
ixekizumab (Taltz), and secukinumab (Cosentyx) are all 
approved for children 6 years or older. Studies have shown 
significant improvements in quality of life and psoriasis 
area and severity index scores for children with moderate 
to severe plaque psoriasis on systemic immunomodulators.5 
Pediatricians should monitor patients for comorbidities 
associated with psoriasis, including obesity, hypertension, 
hyperlipidemia, rheumatoid arthritis, and diabetes. The 
patient in the vignette responded well to topical steroids.

Figure 2. Answer:  
C—Jacquet dermatitis 
This 6-month-old girl presented 
with an erosive diaper rash fol-

lowing diarrhea with viral gastroenteritis. These findings 
were consistent with Jacquet erosive diaper dermatitis. 
Jacquet dermatitis is a rare, severe form of irritant diaper 
dermatitis characterized by ulcerated or eroded papules 
and nodules in the genital and perianal areas. It is typi-
cally associated with frequent loose stools, infrequent dia-

per changes, and poor hygiene. It is also more common in 
patients with chronic diarrhea or incontinence.

DIFFERENTIAL DIAGNOSIS. Milder forms of irritant 
diaper dermatitis often occur in infants with short episodes 
of loose stools associated with viral gastroenteritis and 
administration of oral antibiotics for otitis media and other 
infections. The differential diagnosis for severe erosive 
diaper dermatitis includes perianal pseudoverrucous 
papules and nodules, granuloma gluteale infantum, 
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TABlE. DIFFERENTIAL DIAGNOSIS SUMMARY 

DIAGNOSIS CLINICAL 
PRESENTATION HISTORY WORK-UP TREATMENT 

Psoriasis Well-defined, sym-
metrically distrib-
uted erythematous 
papules and plaques

Family history of 
psoriasis;
can occur at any 
age; affects 2%-3% 
worldwide, with 
prevalence increas-
ing with age

Diagnosis is typically made 
by clinical examination 
but can be aided by bi-
opsy neutrophils overlying 
parakeratosis, loss of the 
granular cell layer, variable 
spongiosis, and elongated 
rete ridges.

A. Topical corticosteroids are the treat-
ment of choice.
B. Calcipotriene, topical calcineurin 
inhibitors (for patients > 2 years), and 
phototherapy can be used in conjunction.
C. Systemic therapy is reserved for moder-
ate to severe plaque psoriasis, consisting 
of etanercept for children ≥ 4 years or 
older and ustekinumab, ixekizumab, and 
secukinumab for children ≥ 6 years or 
older. 

Jacquet 
dermatitis 

Ulcerated or eroded 
papules and nodules 
in the genital and 
perianal areas 

Associated with a 
history of frequent 
loose stools, 
infrequent diaper 
changes, and poor 
hygiene, chronic 
diarrhea, or incon-
tinence 

Clinical; can consider KOH 
and bacterial culture 

A. Frequent diaper changes and use of 
diapers with absorbent gel material
B. Barrier ointments 
C. Low-potency topical steroids 
D. Topical antifungals or antibacterial if 
secondary infection present 
E. Oral antibiotics or corticosteroids for 
severe cases 

Staphylococcal 
pustulosis

Pustules in the 
diaper area 

Previous or current 
Staphylococcus 
aureus infection 

Bacterial culture for confir-
mation. Biopsy is typically 
not performed, but histol-
ogy would show subcorneal 
pustules with neutrophils 
and acantholysis.

A. Limited skin disease is treated with 
topical mupirocin ointment.
B. Systemic symptoms require oral antibi-
otics, such as amoxicillin for S aureus and 
TMP/SMX for MRSA coverage. 

Seborrheic 
dermatitis

Erythematous rash 
with salmon-colored 
plaques and greasy 
scales 

NA Diagnosis is typically made 
by history and clinical 
examination. In unique 
cases, a biopsy may be 
required, which would 
show neutrophilic follicular 
scale/crust and/or shoulder 
parakeratosis. 

A. Emollients 
B. Short courses of low-potency topical 
steroids 

Candidiasis with 
irritant dermatitis 
and candidiasis 
pustules

Erythematous 
papules coalesc-
ing into plaques, 
peripheral satellite 
lesions, a few 
scattered pustules, 
skinfolds, vesicles, 
and erosions 

NA KOH preparation will 
confirm the presence of 
yeast and pseudohyphae. 
A biopsy is typically not 
required but, if performed, 
will show neutrophils, 
vertically oriented pseu-
dohyphae in the stratum 
corneum, crusting, and 
hyperkeratosis. 

A. Antifungals effective against Candida, 
such as nystatin and clotrimazole, are 
required. 
B. Education on breathable diapers can 
prevent recurrence.

KOH, potassium hydroxide; MRSA, methicillin-resistant Staphyloccus aureus; NA, not available; TMP/SMX, trimethoprim/sulfamethoxazole.
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Figure 3. Answer:  
E—staphylococcal pustulosis 
This 7-month-old boy was brought 
to the clinic for pustules in the di-

aper area. These findings were consistent with staphylo-
coccal pustulosis, a relatively uncommon manifestation of 
infection with Staphyloccus aureus. It can be difficult to di-
agnose because there is a wide differential for pustular erup-
tion in infants, which includes both infectious and nonin-
fectious etiologies. It is important to be able to distinguish 
benign causes from more serious causes that require addi-
tional management. 

DIFFERENTIAL DIAGNOSIS. Noninfectious causes 
of pustules in an infant include erythema toxicum 
neonatorum, transient neonatal pustular melanosis, 
neonatal acne, and neonatal pustular psoriasis.6 In this 
case, some of those conditions could be ruled out based on 
timing. Erythema toxicum neonatorum typically affects 
full-term infants and presents within 1 to 2 days of birth. 
It is self-limited and usually resolves by 2 weeks of age. 
Neonatal pustular melanosis affects 0.2% to 4% of neonates, 
with a higher prevalence in Black babies. It usually occurs 
within a few days of birth and resolves spontaneously over 
a few weeks. Neonatal acne and pustular psoriasis have a 
wider range of age presentations. Neonatal acne presents 
as pustules as well as open and closed comedones that 
are usually limited to the face. It can occur within 3 to 16 
months of age, although it usually appears within 3 to 6 
months and resolves by 3 to 4 years. Neonatal pustular 
psoriasis is rare but can occur at any age and has a varied 
presentation. Pustules typically develop symmetrically 

and can occur on any area of the body, with a predilection 
for the diaper area and skinfolds. 

Infectious causes include herpes simplex infection and 
candidiasis. Cutaneous manifestations of vertical herpes 
simplex virus (HSV) infection have been reported but are 
relatively rare and occur within a few days of life. Anogenital 
HSV infection in older babies and toddlers is also rare; it has 
additional implications and can be a sign of abuse. Candidia-
sis usually presents on a base of erythema with erythematous 
macular satellite lesions, neither of which is seen in this case. 

To confirm the diagnosis, Gram stain and culture of the 
pustule fluid can be performed. Gram stain is often nega-
tive even in the setting of positive cultures and should not 
be used alone to rule out staphylococcal pustulosis. HSV 
polymerase chain reaction can be performed concomi-
tantly if suspected.

WORK-UP. Biopsy typically does not play a role in the 
diagnosis of staphylococcal pustulosis. Although biopsy is 
often not performed for these lesions, histology would show 
subcorneal pustules with neutrophils and acantholysis. 

TREATMENT. Limited skin disease can be treated with 
topical mupirocin ointment. The patient in the vignette 
responded well to this regimen. Patients with systemic 
symptoms or more widespread disease may require a course 
of oral antibiotics. Penicillinase-resistant antibiotics such as 
amoxicillin are usually sufficient. Methicillin-resistant S 
aureus (MRSA) is relatively uncommon in children. However, 
coverage for MRSA with antibiotics such as clindamycin and 
trimethoprim/sulfamethoxazole should be considered in 
regions with high resistance rates. 

diaper dermatitis with superimposed bacterial and fungal 
infections, cutaneous Crohn disease, Langerhans cell 
histiocytosis, and acrodermatitis enteropathica.

WORK-UP. Secondary infection with Candida and bacteria 
is common in Jacquet dermatitis. Potassium hydroxide 
(KOH) preparation and bacterial culture can be performed 
to help guide antimicrobial therapy. If the patient fails to 
respond to therapy or has systemic findings, biopsy and 
additional laboratory tests may be indicated.

TREATMENT. Jacquet dermatitis treatment is similar 
to that of uncomplicated irritant diaper dermatitis, 
with the goal to reduce contact of the skin to urine and 
feces. This is accomplished through frequent diaper 
changes, use of diapers lined with absorbent gel 
materials, and application of barrier ointments. Low-
potency topical steroids can also be used to reduce 
inf lammation. Topical antifungal/antibacterial 
agents may be required in the case of secondary 
infection. Severe cases may require oral antibiotics 
and/or oral corticosteroids.
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For references, go to 
ContemporaryPediatrics.com/

diagnosing-and-treating-diaper-dermatitits

Figure 5. Answer: 
B—candidiasis 
with irritant der-

matitis and candidiasis pustules
This girl between 5 and 6 months of age 
presented with a red rash in a diaper dis-
tribution. Findings showed erythematous 
papules coalescing into plaques, satellite le-
sions, and a few scattered pustules consis-
tent with candidiasis, which usually pres-
ents as red erythematous papules, plaques, 
and peripheral satellite lesions in the groin 
with a predilection for skinfolds. Pustules, 
vesicles, and erosions can also be seen. 

DIFFERENTIAL DIAGNOSIS. The 
differential diagnosis for an erythematous 
rash with plaques, papules, and pustules in 
a diaper distribution includes psoriasis and 
contact dermatitis.

WORK-UP: For this case, KOH preparation 
was performed and showed yeast and 
pseudohyphae. Although biopsy is often not 
required, histology would show neutrophils 
and vertically oriented pseudohyphae 
in the stratum corneum. Crusting and 
hyperkeratosis are also commonly seen. 

T R E AT M E N T.  Tre at ment w it h 
anticandidal antifungals such as nystatin 
and clotrimazole is required to achieve 
clearance. This patient responded well 
to topical antifungals and barrier cream 
therapy. Parents also can be educated to use 
breathable disposable diapers to reduce the 
rate of recurrence—the survival of Candida
is reduced more than 50% in breathable vs 
nonbreathable diapers. 

Figure 4. Answer: A—seborrheic dermatitis
This 3-month-old boy presented for evaluation of an 
erythematous rash in a diaper distribution; findings 
were consistent with seborrheic dermatitis. This be-

nign, self-limited condition presents as salmon-colored plaques with greasy 
scales and typically occurs within the first 3 months of life. Unlike seborrheic 
dermatitis in adults, which takes on a chronic course, seborrheic dermatitis 
in children is self-limited and usually resolves without treatment within the 
first 9 to 12 months of life. Many parents are familiar with the term cradle cap, 
which is infantile seborrheic dermatitis of the scalp, but the condition can also 
present on the face, axillae, inguinal folds, and trunk. When it occurs on the 
face, it tends to involve the eyebrows, nasolabial folds, and hairline. Lesions 
on the trunk usually involve the lower abdomen and are more sharply demar-
cated than those seen elsewhere on other body. 

DIFFERENTIAL DIAGNOSIS. The differential diagnosis for symmetric, well-
demarcated erythematous patches and plaques on a baby’s lower abdomen 
includes psoriasis, candidiasis, atopic dermatitis, contact dermatitis, and 
nutritional deficiency. Contact dermatitis is less likely when the skinfolds are 
affected. It is often difficult to distinguish atopic from seborrheic dermatitis 
in young children, and there can be overlap of the 2 conditions. However, 
seborrheic dermatitis is not usually pruritic, and atopic dermatitis typically 
spares the groin and axillae in young children.

WORK-UP. Diagnosis is usually made by history and physical exam alone. In 
cases where the diagnosis is not clear or the patient has an unusually prolonged 
course or lack of response to treatment, biopsy can be performed. Seborrheic 
dermatitis and psoriasis have similar histopathological findings, with a few key 
differences. Mounds of parakeratosis with neutrophils and clubbed and evenly 
elongated rete ridges are seen more often in psoriasis. Neutrophilic follicular 
scale/crust, shoulder parakeratosis, and lymphocytic exocytosis are seen more 
often in seborrheic dermatitis.7 A KOH preparation can be performed to rule 
out candidiasis. Patients with infantile seborrheic dermatitis are otherwise 
healthy and do not require additional laboratory monitoring. 

TREATMENT. The mainstay of treatment for seborrheic dermatitis in infants 
consists of emollients that help loosen the scale, which can then be gently 
wiped away with a cloth. Because this is a self-limited disease that resolves 
without treatment, the risk to benefit ratio of additional therapies needs to be 
considered. Furthermore, treatments for seborrheic dermatitis in children 
have not been studied extensively for safety or efficacy, and it is unclear 
whether these interventions alter the course of the condition.8 Short courses 
of low-potency topical steroids also can be used. Calcineurin inhibitors and 
antifungal shampoos are not approved for use in children under the age of 
2, so they should be avoided. The patient in the vignette responded well to 
emollients and topical steroids. He was able to discontinue therapy and did 
not have recurrence on follow-up a few months later. 
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Less is more: Use the 
shortest effective 
duration of antibiotics

Pediatricians tend to be more judicious 
in prescribing antibiotics than our col-
leagues in adult medicine, but there re-
mains much room for improvement in 
ambulatory pediatrics. Reducing ther-
apy to the shortest effective duration 
may be one of the highest-yield practice 
changes to decrease unnecessary antibi-
otic exposure in pediatric patients. 

Antibiotic resistance is a growing 
threat to public health, and antibiotic 
use (prescribed for a wide variety of  
pediatric illnesses such as common 
respiratory disorders) is the primary 
driving factor that leads to resistance. 
Many pediatricians may have been 

taught that not completing a prescribed 
course could lead to antibiotic resis-
tance. In fact, it is longer exposure to 
antibiotics that exerts greater selective 
pressure on bacteria, increasing the risk 
of resistance.1

Adverse drug events (ADEs) are an-
other important consideration in the 
mission to reduce unnecessary antibiot-
ic use. The findings of one study showed 
that almost half of all emergency depart-
ment visits for ADEs in children were 
due to antibiotics.2 In one study across 
a large primary care pediatric network, 
29% of all antibiotic courses prescribed 
for acute respiratory tract infection re-
sulted in an ADE.3 In the inpatient set-
ting, each additional day of antibiotic 
use has been shown to be associated 
with a 7% increased risk of developing an 
antibiotic-related ADE.4 Longer duration 
of therapy is also an important risk factor 
for Clostridioides difficile infections.5 

Therapy should be prescribed for the 
shortest effective duration. For some 
indications, that means 0 days. This 
article discusses several childhood 
illnesses and recommended durations 

Follow best practices when prescribing antibiotics in the pediatric population

RANA F. HAMDY, MD, MPH, MSCE
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TABlE. RECOMMENDED DURATION OF ANTIBIOTIC  
THERAPY FOR COMMON PEDIATRIC CONDITIONS

DIAGNOSIS DURATION OF THERAPY
Ear, nose, throat 
infections

Acute otitis media9

     Nonsevere,a age ≥ 6 years Watchful waiting recommended; if antibiotics 
are prescribed: 5 days

     Nonsevere,a age 2-5 years Watchful waiting recommended; if antibiotics 
are prescribed: 7 days

     Nonsevere,a age 6-23 months, unilateral Watchful waiting recommended; if antibiotics 
are prescribed: 10 days

     Nonsevere,a age 6-23 months, bilateral 10 days

    Severea 10 days

Otitis media with effusion No antibiotics

Pharyngitis11

     Presence of cough, rhinorrhea, hoarseness,  
or conjunctivitis

Likely viral—do not test for GAS;  
no antibiotics

     GAS pharyngitis 10 days

Acute bacterial sinusitis20

     Severe signs (fever > 39 °C, purulent rhinitis > 3 days) 10 days

     Worsening symptoms/new fever after initial  
improvement

10 days

     Persistent symptoms > 10 days without improvement Watchful waiting recommended; if symptoms 
worsen: 10 days

 Viral upper respiratory tract infection21 No antibiotics

Respiratory 
infections

 Community-acquired pneumonia13 5 days

Bronchiolitis22 No antibiotics

Bronchitis23 No antibiotics

Skin infections Cellulitis15 5 daysc

 Subcutaneous abscess without surrounding cellulitis Incision and drainage 
No antibiotics

Genitourinary 
infections

Urinary tract infection

    Simple cystitis17 3 days

    Pyelonephritis19 7 days

Asymptomatic bacteriuria24 No antibiotics

GAS, group A streptococcal
aSevere signs of acute otitis media: fever > 39 °C, severe otalgia > 48 hours. 
 cMay be extended if infection has not improved in this time period or shortened for minor infections with rapid improvement.
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for antibiotics, which are summa-
rized in the accompanying Table. 

Acute otitis media
Acute otitis media (AOM) is the most 
common indication for antibiot-
ics in children,6 and 95% of children 
with AOM are prescribed antibiot-
ics.7 However, most children with 
AOM will improve without antibiot-
ics.8 The number of patients needed 
to treat for symptomatic benefit after 
2 to 3 days is 20,8 whereas the num-
ber needed to harm with an antibiot-
ic-related ADE is 4.3 For this reason, 
the 2013 American Academy of Pedi-
atrics (AAP) clinical practice guide-
lines recommend watchful wait-
ing for children older than 6 months 
with mild to moderate unilateral 
AOM.9 Findings have shown that for 
most children with AOM given an-
tibiotics, there is no difference in 
treatment failure between those who 
receive 5 days and those who receive 
7 or more days of therapy.10 When an-
tibiotics are prescribed, high-dose 
amoxicillin remains the first-line an-
tibiotic treatment for AOM. 

Pharyngitis
Group A streptococcal (GAS) phar-
yngitis is the second most common 
indication for antibiotics in ambula-
tory pediatrics. Although the stan-
dard recommended antibiotic dura-
tion for confirmed GAS pharyngitis 
remains 10 days,11 the greatest op-
portunity for antibiotic stewardship 
in this setting lies in testing for GAS 
pharyngitis only when indicated; 
this reduces the likelihood of iden-
tifying and treating false positives 
that represent chronic pharyngeal 
GAS colonization in patients with 
viral pharyngitis. Because 20% of 
healthy, asymptomatic children can 

be chronic pharyngeal GAS carri-
ers at any given time,12 it is impor-
tant to test only when there is a high 
pretest probability for GAS vs viral 
pharyngitis. This means not testing 
when a patient has viral upper respi-
ratory infection symptoms includ-
ing cough, rhinorrhea, congestion, 
conjunctivitis, and hoarseness or in 
a child younger than 3 years who has 
a low likelihood of GAS pharyngitis.11

Community-acquired 
pneumonia
In the past year, the results of 2 
multi-institutional, randomized 
controlled trials showed no differ-
ence in treatment failure or recur-
rence of infection in children who 
received short-course (5 days) vs 
long-course (10 days) antibiotics. 
High-dose amoxicillin remains the 
first-line antibiotic treatment for 
community-acquired pneumonia 
believed to be bacterial.13,14

Cellulitis
Skin and soft-tissue infections are 
unique in that clinical improvement 
is easily visible, so antibiotic duration 
can easily be tailored based on clini-
cal improvement. Clinical practice 
guidelines from the Infectious Dis-
eases Society of America recommend 
5 days of antibiotics for cellulitis.15 For 
an extensive case, if evidence of active 
infection remains after 5 days of ther-
apy, then the course should be extend-
ed. On the other hand, for a more mi-
nor skin infection, if clinical resolution 
is shown after 3 days of therapy, then 
antibiotics could be discontinued. For 
abscesses without surrounding cellu-

litis, the guidelines recommend inci-
sion and drainage alone, without ad-
ditional need for antibiotics.15

Urinary tract infections
For simple cystitis (ie, symptomatic 
urinary tract infection with pyuria 
and positive urine culture but with-
out symptoms suggesting pyelone-
phritis, such as flank pain, costover-
tebral angle tenderness, or fever), it 
has long been known that for adult 
patients, short courses of antibiot-
ics (1-3 days, depending on antibi-
otic choice) are sufficient.16 Pedi-
atric guidelines recently adopted 
these standards to shift recommen-
dations to short courses (3 days).17,18

For pyelonephritis, the AAP’s 2011 
guidelines recommend a range of 7 to 
14 days. More recent data show that 
a 7-day course for pyelonephritis re-
sults in similar outcomes, including 
infection recurrence or treatment 
failure, with lower rates of ADEs 
compared with longer courses.19 

Conclusion
When prescribing antibiotics, the 
first consideration is whether antibi-
otics are indicated: How certain is the 
diagnosis (eg, otitis media with effu-
sion vs AOM, viral vs bacterial pneu-
monia)? Is this a condition (eg, AOM, 
sinusitis) for which watchful waiting 
is a safe option? When antibiotics are 
definitely indicated, the shortest ef-
fective duration must be prescribed 
to minimize harm to patients. 

For references, go to 
ContemporaryPediatrics.com/

shortest-duration-of-antibiotics

[Antibiotic] therapy should be prescribed 
for the shortest effective duration. For some 
indications, that means 0 days.

C O N T I N U E D  F R O M PAGE 32



35A P R I L  2 0 2 2   |   CON T EMPORARYP ED I AT R I C S . C O M

careers

 Advertising Index

ABBOTT NUTRITION
Pediatric PROCONNECT ..............................................................9
www.PediatricPROCONNECT.com

Similac 360 ..............................................................................CV2
www.similac.com

HOLOGIC INC ...............................................................................5
www.hologicwomenshealth.com

QUIDEL .........................................................................................15
www.quidel.com

PERRIGO COMPANY  ........................................................... CV4
www.perrigopediatrics.com

SANOFI PASTEUR ......................................................................7
www.rethinkrsv.com

marketplace
M E D I C A L  E Q U I P M E N T

P R O D U C T S  & S E R V I C E S

medicaleconomics.com/bfa

Joanna Shippoli 
National Account Manager, Healthcare Careers
(440) 891-2615 • jshippoli@mjhlifesciences.com

Place a recruitment ad with us.

Reach your target audience. 
Our audience.
Contact me today to place your ad.

Joanna Shippoli
(440) 891-2615
jshippoli@mjhlifesciences.com



For the first time, generic hypoallergenic 
formula can be your first recommendation.

For the first time in nearly 80 years, 
there is a clinically studied generic 
hypoallergenic formula that delivers 
comparable tolerance as a leading brand 
in patients with confirmed CMA.1

Parents need and deserve an affordable 
option that is safe, efficacious and meets 
the same AAP hypoallergenicity standards2 

as the expensive name brands. And as their 
pediatric provider, you can now recommend 
a lower cost option with confidence.
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Learn more about the Barber study and request 
$20 rebates at PerrigoPediatrics.com/CP

Result
Store Brand Hypoallergenic
(G19) & a leading national brand 
meet AAP hypoallergenic criterion.
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1Barber, C, Prieto, P.A., Wallingford, J.C. (2018). A Double-Blind, Randomized, Crossover Allergy Study of an Extensively Hydrolyzed 
Casein Formula. Journal of Nutrition and Food Sciences. In a randomized, DBOFC a single administration of Store Brand Hypoallergenic 
Infant Formula was comparable to a single administration of a leading brand for non-reactivity in patients with confirmed CMA. 
Both satisfied established AAP criteria for hypoallergenic formulas.

2American Academy of Pediatrics (2000) Committee on Nutrition. Hypoallergenic infant formulas, Pediatrics 106: 346-349.
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