
Contemporary
Pediatrics.com

Expert Clinical Advice for Today’s Pediatrician Expert Clinical Advice for Today’s Pediatrician 

OCTOBER 2021
VOL. 38 | NO. 10

How technology has changed 
the way we diagnose

AI   AutismAND

Developmental Health

Respiratory Disorders
What you need to know 

about pneumonia right now

Nutrition
Neonatal feeding habits 

for infants with injury

Puzzler
Foot and leg swelling 

in a teenager

Infectious Disease
How many lives have been saved 

by COVID-19 vaccines?

Pediatric Pharmacology
Topline results for 

Vaxneuvance



More control1,3

Rethink ADHD Symptom Control™

INDICATION
Qelbree is indicated for the treatment of Attention-Defi cit/
Hyperactivity Disorder (ADHD) in pediatric patients ages 6 to 17.

IMPORTANT SAFETY INFORMATION

WARNING: SUICIDAL THOUGHTS AND BEHAVIORS
In clinical studies, higher rates of suicidal thoughts and behaviors 
were reported in pediatric patients with ADHD treated with 
Qelbree than in patients treated with placebo. Closely monitor 
all Qelbree-treated patients for clinical worsening and for 
emergence of suicidal thoughts and behaviors.

CONTRAINDICATIONS
•   Concomitant administration of a monoamine oxidase inhibitor 

(MAOI), or dosing within 14 days after discontinuing an MAOI, 
because of an increased risk of hypertensive crisis

•   Concomitant administration of sensitive CYP1A2 substrates or 
CYP1A2 substrates with a narrow therapeutic range

WARNING & PRECAUTION
•   Suicidal Thoughts and Behaviors: Closely monitor all Qelbree-treated 

patients for clinical worsening and emergence of suicidal thoughts 
and behaviors, especially during the initial few months of drug 
therapy, and at times of dosage changes. 

Actor portrayal.

A novel approach in pediatric ADHD (ages 6-17)1...

The only NCE approved 
for the treatment of ADHD 
in over a decade!1,2

REFERENCES:  1. Qelbree [package insert]. Rockville, MD: Supernus Pharmaceuticals, Inc. 2. Vyvanse [package insert]. Lexington, MA: Shire US. 3. American Psychiatric Association. 
Diagnostic and Statistical Manual of Mental Disorders, 5th ed. Washington, DC: American Psychiatric Publishing; 2013. 

Abbreviation: NCE, new chemical entity.

Please see the brief summary of full Prescribing Information on adjacent pages, or visit QelbreeHCP.com.

Qelbree and Rethink ADHD Symptom Control are trademarks of Supernus Pharmaceuticals, Inc. ©2021 Supernus Pharmaceuticals, Inc. 
All rights reserved. QBE.2021-0102
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Qelbree™ (viloxazine extended-release capsules), for oral use 
BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION
For full prescribing information see package insert.

WARNING: SUICIDAL THOUGHTS AND BEHAVIORS
In clinical studies, higher rates of suicidal thoughts and behavior  
were reported in pediatric patients with ADHD treated with Qelbree 
than in patients treated with placebo. Closely monitor all Qelbree-
treated patients for clinical worsening, and for emergence of suicidal 
thoughts and behaviors.

CONTRAINDICATIONS
Qelbree is contraindicated in patients receiving concomitant treatment with 
monoamine oxidase inhibitors (MAOI), or within 14 days following discontinuing  
an MAOI, because of an increased risk of hypertensive crisis.
Qelbree should not be taken when receiving concomitant administration of 
sensitive CYP1A2 substrates or CYP1A2 substrates with a narrow therapeutic 
range.
WARNINGS AND PRECAUTIONS 
Suicidal Thoughts and Behaviors (See Above)
Among 1019 patients exposed to Qelbree 100 mg to 400 mg in short-term trials, 
a total of nine patients (0.9%) reported suicidal ideation (N=6), behavior (N=1) or 
both (N=2). Eight patients reported suicidal ideation or behavior on the Columbia 
Suicide Severity Rating Scale (C-SSRS), a validated scale that assesses suicide 
risk. An additional patient treated with Qelbree reported suicidal behavior during 
the clinical trials, but did not report it on the C-SSRS. Among 463 patients treated 
with placebo in these studies, two patients (0.4%) reported suicidal ideation  
on the C-SSRS. No patients treated with placebo reported suicidal behavior.  
No completed suicides occurred in these trials. 
Patients treated with Qelbree had higher rates of insomnia and irritability. Although 
a causal link between the emergence of such symptoms and the emergence of 
suicidal impulses has not been established, there is a concern that these and 
other symptoms such as depressed mood, anxiety, agitation, akathisia, mania, 
hypomania, panic attacks, impulsive behavior, and aggression may represent 
precursors to emerging suicidal ideation or behavior. Thus, patients being treated 
with Qelbree should be observed for the emergence of such symptoms. 
Consider changing the therapeutic regimen, including possibly discontinuing 
Qelbree, in patients who are experiencing emergent suicidal thoughts and 
behaviors or symptoms that might be precursors to emerging suicidal ideation 
or behavior, especially if these symptoms are severe or abrupt in onset, or 
were not part of the patient’s presenting symptoms. Advise family members 
or caregivers of patients to monitor for the emergence of suicidal ideation or 
behavior, and to report such symptoms immediately to the healthcare provider.
Effects on Blood Pressure and Heart Rate 
Qelbree can cause an increase in heart rate and diastolic blood pressure. 
In a clinical study in patients 6 to 11 years of age, 34/154 (22%) of patients treated 
with Qelbree 100 mg daily had a ≥20 beat per minute (bpm) increase in heart 
rate at any time point in the clinical trial, compared to 15/159 (9%) of patients who 
received placebo. This finding was observed in 84/268 (31%) who received the 
200 mg dose, compared to 39/262 (15%) of patients in the placebo group, and 
in 28/100 (28%) of patients who received the 400 mg dose, compared to 24/103 
(23%) of patients who received placebo.
In a clinical study in patients 12 to 17 years of age, 22/99 (22%) of patients treated 
with Qelbree 200 mg daily had a ≥20 bpm increase in heart rate at any time point 
in the clinical trial, compared to 15/104 (14%) of patients who received placebo. 
This finding was observed in 69/205 (34%) who received the 400 mg dose, 
compared to 35/201 (17%) of patients in the placebo group.
In patients ages 12 to 17 years, 52/205 (25%) of patients treated with Qelbree  
400 mg daily had a ≥ 15 mmHg increase in diastolic blood pressure at any time  
in the clinical trial, compared to 26/201 (13%) of patients in the placebo group. 
Assess heart rate and blood pressure prior to initiating treatment with Qelbree, 
following increases in dosage, and periodically while on therapy.
Activation of Mania or Hypomania 
Noradrenergic drugs, such as Qelbree, may induce a manic or mixed episode 
in patients with bipolar disorder. Prior to initiating treatment with Qelbree, screen 
patients to determine if they are at risk for bipolar disorder; such screening should 
include a detailed psychiatric history, including a personal or family history of 
suicide, bipolar disorder, and depression.
Somnolence and Fatigue 
Qelbree can cause somnolence and fatigue. In the short-term, placebo-controlled 
clinical trials in pediatric patients with ADHD, somnolence (including lethargy and 
sedation) was reported in 16% of Qelbree-treated patients compared to 4% of 

placebo-treated patients. Fatigue was reported in 6% of Qelbree-treated  
patients compared to 2% of placebo-treated patients.
Patients should not perform activities requiring mental alertness, such as 
operating a motor vehicle or operating hazardous machinery until they know  
how they will be affected by Qelbree.
ADVERSE REACTIONS 
Clinical Trials Experience
The safety of Qelbree has been evaluated in 1118 patients (6 to 17 years of 
age) with ADHD exposed to one or more doses in short-term (6 to 8 week), 
randomized, double-blind, placebo-controlled trials. 
A total of 682 pediatric patients were treated for at least 6 months, and 347 
pediatric patients for at least 12 months with Qelbree.
The data described below reflect exposure to Qelbree in 826 patients who 
participated in randomized, double-blind, placebo-controlled trials with doses 
ranging from 100 mg to 400 mg. The population (N=826) was 65% male,  
35% female, 54% White, 41% Black, 4% multiracial, and 1% other races. 
Adverse Reactions Leading to Discontinuation of Qelbree Treatment: 
Approximately 3% of the 826 patients receiving Qelbree in clinical studies 
discontinued treatment due to an adverse reaction. The adverse reactions most 
commonly associated with discontinuation of Qelbree were somnolence, nausea, 
headache, irritability, tachycardia, fatigue, and decreased appetite.
Most Common Adverse Reactions (occurring at ≥5% and at least twice the 
placebo rate for any dose): somnolence, decreased appetite, fatigue, nausea, 
vomiting, insomnia, and irritability.
Listed here are adverse reactions that occurred in at least 2% of patients 
treated with Qelbree and more frequently in the Qelbree-treated patients than 
in the placebo-treated patients. Data represents pooled data from pediatric 
patients ages 6 to 17 years who were enrolled in randomized, placebo-
controlled trials of Qelbree. 
Adverse Reactions Reported in ≥2% of Pediatric Patients  
(Ages 6 to 17 Years) Treated with Qelbree and at a Greater Rate than 
Placebo-Treated Patients in Placebo-Controlled ADHD Studies Placebo 
(N=463); All Qelbree (N=826). Nervous system disorders: Somnolence*; 
Headache*. Metabolic and nutritional disorders: Decreased appetite. 
Infections and infestations: Upper respiratory tract infection*. Body as a 
Whole - General disorders: Fatigue; Pyrexia. Gastrointestinal system 
disorders: Abdominal Pain*; Nausea; Vomiting. Psychiatric disorders: 
Insomnia*; Irritability. 
*The following terms were combined: Somnolence: somnolence, lethargy, 
sedation; Headache: headache, migraine, migraine with aura, tension headache; 
Upper respiratory tract infection: nasopharyngitis, pharyngitis, sinusitis, 
upper respiratory tract infection, viral sinusitis, viral upper respiratory tract  
infection; Abdominal pain: abdominal discomfort, abdominal pain, abdominal 
pain lower, abdominal pain upper; Insomnia: initial insomnia, insomnia, middle 
insomnia, poor quality sleep, sleep disorder, terminal insomnia. 
Effects on Weight: In short–term, controlled studies (6 to 8 weeks), Qelbree-
treated patients 6 to 11 years of age gained an average of 0.2 kg, compared to 
a gain of 1 kg in same-aged patients who received placebo. Qelbree-treated 
patients 12 to 17 years of age lost an average of 0.2 kg, compared to a weight 
gain of 1.5 kg in same-aged patients who received placebo. In a long-term  
open-label extension safety trial, 1097 patients received at least 1 dose of 
Qelbree. Among the 338 patients evaluated at 12 months, the mean change from 
baseline in weight-for-age z-score was -0.2 (standard deviation of 0.5). In the 
absence of a control group, it is unclear whether the weight change observed in 
the long-term open-label extension was attributable to the effect of Qelbree.
DRUG INTERACTIONS
Drugs Having Clinically Important Interactions with Qelbree 
Monoamine Oxidase Inhibitors (MAOI)
•  Clinical Impact: Concomitant use of Qelbree with an MAOI may lead to a 

potentially life-threatening hypertensive crisis.
•  Intervention: Concomitant use of Qelbree with an MAOI or within  2 weeks after 

discontinuing an MAOI is contraindicated.
•  Examples: Selegiline, isocarboxazid, phenelzine, tranylcypromine, safinamide, 

rasagiline
Sensitive CYP1A2 Substrates or CYP1A2 Substrates with a Narrow 
Therapeutic Range
Clinical Impact: Viloxazine is a strong CYP1A2 inhibitor. Concomitant use of 
viloxazine significantly increases the total exposure, but not peak exposure, of 
sensitive CYP1A2 substrates, which may increase the risk of adverse reactions 
associated with these CYP1A2 substrates.
•  Intervention: Coadministration with viloxazine is contraindicated.
•  Examples: Alosetron, duloxetine, ramelteon, tasimelteon, tizanidine, theophylline
Moderate Sensitive CYP1A2 Substrate
•  Clinical Impact: Viloxazine is a strong CYP1A2 inhibitor. Concomitant use of 

viloxazine significantly increases the total, but not peak, exposure of sensitive 
CYP1A2, which may increase the risk of adverse reactions associated with 
these CYP1A2 substrates.

•  Intervention: Not recommended for coadministration with viloxazine. Dose 
reduction may be warranted if coadministered.

Drugs Having Clinically Important Interactions with Qelbree (continued)
Moderate Sensitive CYP1A2 Substrate (continued)
•  Examples: Clozapine, pirfenidone
CYP2D6 Substrates
•  Clinical Impact: Viloxazine is a weak inhibitor of CYP2D6, and increases the 

exposure of CYP2D6 substrates when coadministered.
•  Intervention: Monitor patients for adverse reactions and adjust dosages of 

CYP2D6 substrates, as clinically indicated.
•  Examples: Atomoxetine, desipramine, dextromethorphan, nortriptyline, 

metoprolol, nebivolol, perphenazine, tolterodine, venlafaxine, and risperidone
CYP3A4 Substrates
•  Clinical Impact: Viloxazine is a weak inhibitor of CYP3A4 which increases the 

exposure of CYP3A4 substrates when coadministered.
•  Intervention: Monitor patients for adverse reactions and adjust dosages of 

CYP3A4 substrates, as clinically indicated.
•  Examples: Alfentanil, avanafil, buspirone, conivaptan, darifenacin, darunavir, 

ebastine, everolimus, ibrutinib, lomitapide, lovastatin, midazolam, naloxegol, 
nisoldipine, saquinavir, simvastatin, sirolimus, tacrolimus, tipranavir, triazolam, 
vardenafil, and lurasidone

USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Exposure Registry
Report pregnancies to the National Pregnancy Registry  
for Psychiatric Medications at 1-866-961-2388, and at the website  
(www.womensmentalhealth.org/preg).
Risk Summary 
Based on findings from animal reproduction studies, viloxazine may cause 
maternal harm when used during pregnancy. Discontinue Qelbree when 
pregnancy is recognized unless the benefits of therapy outweigh the potential 
risk to the mother. Available data from case series with viloxazine use in 
pregnant women are insufficient to determine a drug-associated risk of major 
birth defects, miscarriage or adverse maternal outcomes. 
In animal reproduction studies, oral administration of viloxazine to pregnant rats 
and rabbits during the period of organogenesis did not cause significant maternal 
toxicity but caused fetal toxicities and delayed fetal development in the rat at 
doses up to 2 times the maximum recommended human dose (MRHD) of  
400 mg, based on mg/m2. In the rabbit, viloxazine caused maternal toxicity 
without significant fetal toxicity at doses ≥ 7 times the MRHD based on mg/
m2. The no observed adverse effect levels (NOAELs) for fetal toxicity are 
approximately equal to and 11 times the MRHD, based on mg/m2 in the rat and 
rabbit, respectively. Oral administration of viloxazine to pregnant rats and mice 
during pregnancy and lactation caused maternal toxicities and deaths at doses 
approximately 2 and 1 time the MRHD, based on mg/m2, respectively (see Data). 
At these maternally toxic doses, viloxazine caused offspring toxicities. The NOAEL 
for maternal and developmental toxicity is approximately equal to or less than  
the MRHD, based on mg/m2, in the rat and mouse, respectively (see Data).
Data
Animal Data
Viloxazine was administered orally to pregnant rats during the period of 
organogenesis at doses of 13, 33, and 82 mg/kg/day, which are less than, equal 
to, and 2 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine 
did not cause maternal toxicity at doses up to 82 mg/kg/day. Viloxazine at  
82 mg/kg/day increased early and late resorption, delayed fetal development, 
and possibly caused low incidences of fetal malformations or anomalies 
(craniorachischisis, missing cervical vertebrae, and morphological changes 
associated with hydranencephaly). The NOAEL for fetal toxicity and malformation 
is 33 mg/kg/day, which is approximately equal to the MRHD, based on mg/m2.
Viloxazine was administered orally to pregnant rabbits during the period of 
organogenesis at doses of 43, 87, and 130 mg/kg/day, which are approximately 
4, 7, and 11 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine 
decreased maternal body weight, weight gain, or food consumption at doses  
≥ 87 mg/kg/day but did not cause fetal toxicity at doses up to 130 mg/kg/day. 
The NOAELs for maternal and fetal toxicity is 43 and 130 mg/kg/day, respectively, 
which is approximately 4 and 11 times the MRHD, based on mg/m2, respectively.
Viloxazine was administered orally to pregnant rats during gestation and lactation 
at doses of 43, 87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times 
the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine caused maternal 
toxicity of decreased body weight, weight gain, and food consumption at doses 
≥ 87 mg/kg/day and maternal deaths near term at 217 mg/kg/day. At these 
maternally toxic doses, viloxazine caused lower live birth, decreased viability, 
and delayed growth and sexual maturation without affecting learning and 
memory in the offspring. The NOAEL for maternal and developmental toxicity  
is 43 mg/kg/day, which is approximately equal to the MRHD, based on mg/m2. 
Viloxazine was administered orally to pregnant mice during gestation and 
lactation at doses of 13, 33, and 82 mg/kg/day, which are approximately 
less than or equal to the MRHD of 400 mg, based on mg/m2, respectively. 
Viloxazine treatment at 82 mg/kg/day during the gestation period caused 
maternal deaths and decreased body weight in the offspring. The NOAEL  
for both maternal and developmental toxicity is 33 mg/kg/day, which is less 
than the MRHD, based on mg/m2.

Lactation
Risk Summary
There are no data on the presence of viloxazine in human milk, the effects on the 
breastfed infant, or the effects on milk production. Viloxazine is likely present in rat 
milk. When a drug is present in animal milk, it is likely that the drug will be present 
in human milk.
The developmental and health benefits of breastfeeding should be considered 
along with the mother’s clinical need for Qelbree and any potential adverse effects 
on the breastfed child from Qelbree or from the underlying maternal condition.
Pediatric Use
The safety and effectiveness of Qelbree in pediatric patients ages 6 to 17 years of 
age with ADHD have been established based on randomized, placebo-controlled 
studies in pediatric patients.
The safety and effectiveness of Qelbree have not been established in pediatric 
patients younger than 6 years old.
Patients treated with Qelbree should be monitored for suicidal thoughts and 
behavior, and for changes in weight.
Juvenile Animal Toxicity Data 
Viloxazine was administered orally to juvenile rats from postnatal day (PND) 
23 through PND 79 at doses of 43, 130, and 217 mg/kg/day, which are 
approximately 1, 2, and 3 times the MRHD of 400 mg, based on mg/m2 in 
children, respectively. Viloxazine decreased body weight, weight gain, and food 
consumption in both sexes at 217 mg/kg/day. Sexual maturation, reproductive 
capacity, and learning and memory were not affected. The NOAEL for juvenile 
toxicity is 130 mg/kg/day, which is approximately 2 times the MRHD, based on 
mg/m2 in children.
Geriatric Use
Clinical trials of Qelbree in the treatment of ADHD did not include sufficient 
numbers of patients aged 65 and older to determine whether or not they respond 
differently from younger patients. 
Renal Impairment
Dosage reduction is recommended in patients with severe  
(eGFR of < 30 mL/min/1.73m2 [MDRD]) renal impairment.
No dosage adjustment of Qelbree is recommended in patients with mild to 
moderate (eGFR of 30 to 89 mL/min/1.73m2 [MDRD]) renal impairment.
The exposure of viloxazine increases in patients with renal impairment.
Hepatic Impairment
The effect of hepatic impairment on the pharmacokinetics of viloxazine is 
unknown. Qelbree is not recommended in patients with hepatic impairment.
OVERDOSAGE
Human Experience
The pre-market clinical trials with Qelbree do not provide information regarding 
symptoms of overdose.  
Literature reports from post marketing experience with immediate-release 
viloxazine include cases of overdosage from 1000 mg to 6500 mg (2.5 to 16.25 
times the maximum recommended daily dose). The most reported symptom was 
drowsiness. Impaired consciousness, diminished reflexes, and increased heart 
rate have also been reported. 
Treatment and Management
There is no specific antidote for Qelbree overdose. Administer symptomatic and 
supportive treatment as appropriate. In case of overdose, consult a Certified 
Poison Control Center (1-800-222-1222 or www.poison.org).
NON-CLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, and Impairment of Fertility
Carcinogenesis
Viloxazine did not increase the incidence of tumors in rats treated for 2 years 
at oral doses of 22, 43, and 87 mg/kg/day. The high dose of 87 mg/kg/day is 
approximately equal to the MRHD of 400 mg, based on mg/m2 in children. 
Viloxazine did not increase the incidence of tumors in Tg.rasH2 mice treated for 
26 weeks at oral doses of 4.3, 13, and 43 mg/kg/day.
Mutagenesis
Viloxazine was not genotoxic in a battery of genotoxicity tests. It was not 
mutagenic in the in vitro bacterial reverse mutation (Ames) assay or clastogenic 
in the in vitro mammalian chromosomal aberration assay or in the in vivo rat bone 
marrow micronucleus assay.
Impairment of Fertility
Viloxazine was orally administered to male and female rats prior to and throughout 
mating and continued until completion of the second littering at doses of 13, 33, 
and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of 400 mg, 
based on mg/m2, respectively. Viloxazine did not affect male or female fertility 
parameters in the rat. The NOAEL for male and female fertility is 82 mg/kg/day, 
which is approximately 2 times the MRHD, based on mg/m2.
Animal Toxicology and/or Pharmacology
In animal studies, viloxazine treatment caused dose-dependent convulsions 
at oral doses of ≥ 130, ≥ 173, and ≥ 39 mg/kg/day in the rat, mouse, and dog, 
respectively, which are approximately equal to or slightly higher than the MRHD  
of 400 mg, based on mg/m2 in children. 
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Qelbree™ (viloxazine extended-release capsules), for oral use 
BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION
For full prescribing information see package insert.

WARNING: SUICIDAL THOUGHTS AND BEHAVIORS
In clinical studies, higher rates of suicidal thoughts and behavior  
were reported in pediatric patients with ADHD treated with Qelbree 
than in patients treated with placebo. Closely monitor all Qelbree-
treated patients for clinical worsening, and for emergence of suicidal 
thoughts and behaviors.

CONTRAINDICATIONS
Qelbree is contraindicated in patients receiving concomitant treatment with 
monoamine oxidase inhibitors (MAOI), or within 14 days following discontinuing  
an MAOI, because of an increased risk of hypertensive crisis.
Qelbree should not be taken when receiving concomitant administration of 
sensitive CYP1A2 substrates or CYP1A2 substrates with a narrow therapeutic 
range.
WARNINGS AND PRECAUTIONS 
Suicidal Thoughts and Behaviors (See Above)
Among 1019 patients exposed to Qelbree 100 mg to 400 mg in short-term trials, 
a total of nine patients (0.9%) reported suicidal ideation (N=6), behavior (N=1) or 
both (N=2). Eight patients reported suicidal ideation or behavior on the Columbia 
Suicide Severity Rating Scale (C-SSRS), a validated scale that assesses suicide 
risk. An additional patient treated with Qelbree reported suicidal behavior during 
the clinical trials, but did not report it on the C-SSRS. Among 463 patients treated 
with placebo in these studies, two patients (0.4%) reported suicidal ideation  
on the C-SSRS. No patients treated with placebo reported suicidal behavior.  
No completed suicides occurred in these trials. 
Patients treated with Qelbree had higher rates of insomnia and irritability. Although 
a causal link between the emergence of such symptoms and the emergence of 
suicidal impulses has not been established, there is a concern that these and 
other symptoms such as depressed mood, anxiety, agitation, akathisia, mania, 
hypomania, panic attacks, impulsive behavior, and aggression may represent 
precursors to emerging suicidal ideation or behavior. Thus, patients being treated 
with Qelbree should be observed for the emergence of such symptoms. 
Consider changing the therapeutic regimen, including possibly discontinuing 
Qelbree, in patients who are experiencing emergent suicidal thoughts and 
behaviors or symptoms that might be precursors to emerging suicidal ideation 
or behavior, especially if these symptoms are severe or abrupt in onset, or 
were not part of the patient’s presenting symptoms. Advise family members 
or caregivers of patients to monitor for the emergence of suicidal ideation or 
behavior, and to report such symptoms immediately to the healthcare provider.
Effects on Blood Pressure and Heart Rate 
Qelbree can cause an increase in heart rate and diastolic blood pressure. 
In a clinical study in patients 6 to 11 years of age, 34/154 (22%) of patients treated 
with Qelbree 100 mg daily had a ≥20 beat per minute (bpm) increase in heart 
rate at any time point in the clinical trial, compared to 15/159 (9%) of patients who 
received placebo. This finding was observed in 84/268 (31%) who received the 
200 mg dose, compared to 39/262 (15%) of patients in the placebo group, and 
in 28/100 (28%) of patients who received the 400 mg dose, compared to 24/103 
(23%) of patients who received placebo.
In a clinical study in patients 12 to 17 years of age, 22/99 (22%) of patients treated 
with Qelbree 200 mg daily had a ≥20 bpm increase in heart rate at any time point 
in the clinical trial, compared to 15/104 (14%) of patients who received placebo. 
This finding was observed in 69/205 (34%) who received the 400 mg dose, 
compared to 35/201 (17%) of patients in the placebo group.
In patients ages 12 to 17 years, 52/205 (25%) of patients treated with Qelbree  
400 mg daily had a ≥ 15 mmHg increase in diastolic blood pressure at any time  
in the clinical trial, compared to 26/201 (13%) of patients in the placebo group. 
Assess heart rate and blood pressure prior to initiating treatment with Qelbree, 
following increases in dosage, and periodically while on therapy.
Activation of Mania or Hypomania 
Noradrenergic drugs, such as Qelbree, may induce a manic or mixed episode 
in patients with bipolar disorder. Prior to initiating treatment with Qelbree, screen 
patients to determine if they are at risk for bipolar disorder; such screening should 
include a detailed psychiatric history, including a personal or family history of 
suicide, bipolar disorder, and depression.
Somnolence and Fatigue 
Qelbree can cause somnolence and fatigue. In the short-term, placebo-controlled 
clinical trials in pediatric patients with ADHD, somnolence (including lethargy and 
sedation) was reported in 16% of Qelbree-treated patients compared to 4% of 

placebo-treated patients. Fatigue was reported in 6% of Qelbree-treated  
patients compared to 2% of placebo-treated patients.
Patients should not perform activities requiring mental alertness, such as 
operating a motor vehicle or operating hazardous machinery until they know  
how they will be affected by Qelbree.
ADVERSE REACTIONS 
Clinical Trials Experience
The safety of Qelbree has been evaluated in 1118 patients (6 to 17 years of 
age) with ADHD exposed to one or more doses in short-term (6 to 8 week), 
randomized, double-blind, placebo-controlled trials. 
A total of 682 pediatric patients were treated for at least 6 months, and 347 
pediatric patients for at least 12 months with Qelbree.
The data described below reflect exposure to Qelbree in 826 patients who 
participated in randomized, double-blind, placebo-controlled trials with doses 
ranging from 100 mg to 400 mg. The population (N=826) was 65% male,  
35% female, 54% White, 41% Black, 4% multiracial, and 1% other races. 
Adverse Reactions Leading to Discontinuation of Qelbree Treatment: 
Approximately 3% of the 826 patients receiving Qelbree in clinical studies 
discontinued treatment due to an adverse reaction. The adverse reactions most 
commonly associated with discontinuation of Qelbree were somnolence, nausea, 
headache, irritability, tachycardia, fatigue, and decreased appetite.
Most Common Adverse Reactions (occurring at ≥5% and at least twice the 
placebo rate for any dose): somnolence, decreased appetite, fatigue, nausea, 
vomiting, insomnia, and irritability.
Listed here are adverse reactions that occurred in at least 2% of patients 
treated with Qelbree and more frequently in the Qelbree-treated patients than 
in the placebo-treated patients. Data represents pooled data from pediatric 
patients ages 6 to 17 years who were enrolled in randomized, placebo-
controlled trials of Qelbree. 
Adverse Reactions Reported in ≥2% of Pediatric Patients  
(Ages 6 to 17 Years) Treated with Qelbree and at a Greater Rate than 
Placebo-Treated Patients in Placebo-Controlled ADHD Studies Placebo 
(N=463); All Qelbree (N=826). Nervous system disorders: Somnolence*; 
Headache*. Metabolic and nutritional disorders: Decreased appetite. 
Infections and infestations: Upper respiratory tract infection*. Body as a 
Whole - General disorders: Fatigue; Pyrexia. Gastrointestinal system 
disorders: Abdominal Pain*; Nausea; Vomiting. Psychiatric disorders: 
Insomnia*; Irritability. 
*The following terms were combined: Somnolence: somnolence, lethargy, 
sedation; Headache: headache, migraine, migraine with aura, tension headache; 
Upper respiratory tract infection: nasopharyngitis, pharyngitis, sinusitis, 
upper respiratory tract infection, viral sinusitis, viral upper respiratory tract  
infection; Abdominal pain: abdominal discomfort, abdominal pain, abdominal 
pain lower, abdominal pain upper; Insomnia: initial insomnia, insomnia, middle 
insomnia, poor quality sleep, sleep disorder, terminal insomnia. 
Effects on Weight: In short–term, controlled studies (6 to 8 weeks), Qelbree-
treated patients 6 to 11 years of age gained an average of 0.2 kg, compared to 
a gain of 1 kg in same-aged patients who received placebo. Qelbree-treated 
patients 12 to 17 years of age lost an average of 0.2 kg, compared to a weight 
gain of 1.5 kg in same-aged patients who received placebo. In a long-term  
open-label extension safety trial, 1097 patients received at least 1 dose of 
Qelbree. Among the 338 patients evaluated at 12 months, the mean change from 
baseline in weight-for-age z-score was -0.2 (standard deviation of 0.5). In the 
absence of a control group, it is unclear whether the weight change observed in 
the long-term open-label extension was attributable to the effect of Qelbree.
DRUG INTERACTIONS
Drugs Having Clinically Important Interactions with Qelbree 
Monoamine Oxidase Inhibitors (MAOI)
•  Clinical Impact: Concomitant use of Qelbree with an MAOI may lead to a 

potentially life-threatening hypertensive crisis.
•  Intervention: Concomitant use of Qelbree with an MAOI or within  2 weeks after 

discontinuing an MAOI is contraindicated.
•  Examples: Selegiline, isocarboxazid, phenelzine, tranylcypromine, safinamide, 

rasagiline
Sensitive CYP1A2 Substrates or CYP1A2 Substrates with a Narrow 
Therapeutic Range
Clinical Impact: Viloxazine is a strong CYP1A2 inhibitor. Concomitant use of 
viloxazine significantly increases the total exposure, but not peak exposure, of 
sensitive CYP1A2 substrates, which may increase the risk of adverse reactions 
associated with these CYP1A2 substrates.
•  Intervention: Coadministration with viloxazine is contraindicated.
•  Examples: Alosetron, duloxetine, ramelteon, tasimelteon, tizanidine, theophylline
Moderate Sensitive CYP1A2 Substrate
•  Clinical Impact: Viloxazine is a strong CYP1A2 inhibitor. Concomitant use of 

viloxazine significantly increases the total, but not peak, exposure of sensitive 
CYP1A2, which may increase the risk of adverse reactions associated with 
these CYP1A2 substrates.

•  Intervention: Not recommended for coadministration with viloxazine. Dose 
reduction may be warranted if coadministered.

Drugs Having Clinically Important Interactions with Qelbree (continued)
Moderate Sensitive CYP1A2 Substrate (continued)
•  Examples: Clozapine, pirfenidone
CYP2D6 Substrates
•  Clinical Impact: Viloxazine is a weak inhibitor of CYP2D6, and increases the 

exposure of CYP2D6 substrates when coadministered.
•  Intervention: Monitor patients for adverse reactions and adjust dosages of 

CYP2D6 substrates, as clinically indicated.
•  Examples: Atomoxetine, desipramine, dextromethorphan, nortriptyline, 

metoprolol, nebivolol, perphenazine, tolterodine, venlafaxine, and risperidone
CYP3A4 Substrates
•  Clinical Impact: Viloxazine is a weak inhibitor of CYP3A4 which increases the 

exposure of CYP3A4 substrates when coadministered.
•  Intervention: Monitor patients for adverse reactions and adjust dosages of 

CYP3A4 substrates, as clinically indicated.
•  Examples: Alfentanil, avanafil, buspirone, conivaptan, darifenacin, darunavir, 

ebastine, everolimus, ibrutinib, lomitapide, lovastatin, midazolam, naloxegol, 
nisoldipine, saquinavir, simvastatin, sirolimus, tacrolimus, tipranavir, triazolam, 
vardenafil, and lurasidone

USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Exposure Registry
Report pregnancies to the National Pregnancy Registry  
for Psychiatric Medications at 1-866-961-2388, and at the website  
(www.womensmentalhealth.org/preg).
Risk Summary 
Based on findings from animal reproduction studies, viloxazine may cause 
maternal harm when used during pregnancy. Discontinue Qelbree when 
pregnancy is recognized unless the benefits of therapy outweigh the potential 
risk to the mother. Available data from case series with viloxazine use in 
pregnant women are insufficient to determine a drug-associated risk of major 
birth defects, miscarriage or adverse maternal outcomes. 
In animal reproduction studies, oral administration of viloxazine to pregnant rats 
and rabbits during the period of organogenesis did not cause significant maternal 
toxicity but caused fetal toxicities and delayed fetal development in the rat at 
doses up to 2 times the maximum recommended human dose (MRHD) of  
400 mg, based on mg/m2. In the rabbit, viloxazine caused maternal toxicity 
without significant fetal toxicity at doses ≥ 7 times the MRHD based on mg/
m2. The no observed adverse effect levels (NOAELs) for fetal toxicity are 
approximately equal to and 11 times the MRHD, based on mg/m2 in the rat and 
rabbit, respectively. Oral administration of viloxazine to pregnant rats and mice 
during pregnancy and lactation caused maternal toxicities and deaths at doses 
approximately 2 and 1 time the MRHD, based on mg/m2, respectively (see Data). 
At these maternally toxic doses, viloxazine caused offspring toxicities. The NOAEL 
for maternal and developmental toxicity is approximately equal to or less than  
the MRHD, based on mg/m2, in the rat and mouse, respectively (see Data).
Data
Animal Data
Viloxazine was administered orally to pregnant rats during the period of 
organogenesis at doses of 13, 33, and 82 mg/kg/day, which are less than, equal 
to, and 2 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine 
did not cause maternal toxicity at doses up to 82 mg/kg/day. Viloxazine at  
82 mg/kg/day increased early and late resorption, delayed fetal development, 
and possibly caused low incidences of fetal malformations or anomalies 
(craniorachischisis, missing cervical vertebrae, and morphological changes 
associated with hydranencephaly). The NOAEL for fetal toxicity and malformation 
is 33 mg/kg/day, which is approximately equal to the MRHD, based on mg/m2.
Viloxazine was administered orally to pregnant rabbits during the period of 
organogenesis at doses of 43, 87, and 130 mg/kg/day, which are approximately 
4, 7, and 11 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine 
decreased maternal body weight, weight gain, or food consumption at doses  
≥ 87 mg/kg/day but did not cause fetal toxicity at doses up to 130 mg/kg/day. 
The NOAELs for maternal and fetal toxicity is 43 and 130 mg/kg/day, respectively, 
which is approximately 4 and 11 times the MRHD, based on mg/m2, respectively.
Viloxazine was administered orally to pregnant rats during gestation and lactation 
at doses of 43, 87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times 
the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine caused maternal 
toxicity of decreased body weight, weight gain, and food consumption at doses 
≥ 87 mg/kg/day and maternal deaths near term at 217 mg/kg/day. At these 
maternally toxic doses, viloxazine caused lower live birth, decreased viability, 
and delayed growth and sexual maturation without affecting learning and 
memory in the offspring. The NOAEL for maternal and developmental toxicity  
is 43 mg/kg/day, which is approximately equal to the MRHD, based on mg/m2. 
Viloxazine was administered orally to pregnant mice during gestation and 
lactation at doses of 13, 33, and 82 mg/kg/day, which are approximately 
less than or equal to the MRHD of 400 mg, based on mg/m2, respectively. 
Viloxazine treatment at 82 mg/kg/day during the gestation period caused 
maternal deaths and decreased body weight in the offspring. The NOAEL  
for both maternal and developmental toxicity is 33 mg/kg/day, which is less 
than the MRHD, based on mg/m2.

Lactation
Risk Summary
There are no data on the presence of viloxazine in human milk, the effects on the 
breastfed infant, or the effects on milk production. Viloxazine is likely present in rat 
milk. When a drug is present in animal milk, it is likely that the drug will be present 
in human milk.
The developmental and health benefits of breastfeeding should be considered 
along with the mother’s clinical need for Qelbree and any potential adverse effects 
on the breastfed child from Qelbree or from the underlying maternal condition.
Pediatric Use
The safety and effectiveness of Qelbree in pediatric patients ages 6 to 17 years of 
age with ADHD have been established based on randomized, placebo-controlled 
studies in pediatric patients.
The safety and effectiveness of Qelbree have not been established in pediatric 
patients younger than 6 years old.
Patients treated with Qelbree should be monitored for suicidal thoughts and 
behavior, and for changes in weight.
Juvenile Animal Toxicity Data 
Viloxazine was administered orally to juvenile rats from postnatal day (PND) 
23 through PND 79 at doses of 43, 130, and 217 mg/kg/day, which are 
approximately 1, 2, and 3 times the MRHD of 400 mg, based on mg/m2 in 
children, respectively. Viloxazine decreased body weight, weight gain, and food 
consumption in both sexes at 217 mg/kg/day. Sexual maturation, reproductive 
capacity, and learning and memory were not affected. The NOAEL for juvenile 
toxicity is 130 mg/kg/day, which is approximately 2 times the MRHD, based on 
mg/m2 in children.
Geriatric Use
Clinical trials of Qelbree in the treatment of ADHD did not include sufficient 
numbers of patients aged 65 and older to determine whether or not they respond 
differently from younger patients. 
Renal Impairment
Dosage reduction is recommended in patients with severe  
(eGFR of < 30 mL/min/1.73m2 [MDRD]) renal impairment.
No dosage adjustment of Qelbree is recommended in patients with mild to 
moderate (eGFR of 30 to 89 mL/min/1.73m2 [MDRD]) renal impairment.
The exposure of viloxazine increases in patients with renal impairment.
Hepatic Impairment
The effect of hepatic impairment on the pharmacokinetics of viloxazine is 
unknown. Qelbree is not recommended in patients with hepatic impairment.
OVERDOSAGE
Human Experience
The pre-market clinical trials with Qelbree do not provide information regarding 
symptoms of overdose.  
Literature reports from post marketing experience with immediate-release 
viloxazine include cases of overdosage from 1000 mg to 6500 mg (2.5 to 16.25 
times the maximum recommended daily dose). The most reported symptom was 
drowsiness. Impaired consciousness, diminished reflexes, and increased heart 
rate have also been reported. 
Treatment and Management
There is no specific antidote for Qelbree overdose. Administer symptomatic and 
supportive treatment as appropriate. In case of overdose, consult a Certified 
Poison Control Center (1-800-222-1222 or www.poison.org).
NON-CLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, and Impairment of Fertility
Carcinogenesis
Viloxazine did not increase the incidence of tumors in rats treated for 2 years 
at oral doses of 22, 43, and 87 mg/kg/day. The high dose of 87 mg/kg/day is 
approximately equal to the MRHD of 400 mg, based on mg/m2 in children. 
Viloxazine did not increase the incidence of tumors in Tg.rasH2 mice treated for 
26 weeks at oral doses of 4.3, 13, and 43 mg/kg/day.
Mutagenesis
Viloxazine was not genotoxic in a battery of genotoxicity tests. It was not 
mutagenic in the in vitro bacterial reverse mutation (Ames) assay or clastogenic 
in the in vitro mammalian chromosomal aberration assay or in the in vivo rat bone 
marrow micronucleus assay.
Impairment of Fertility
Viloxazine was orally administered to male and female rats prior to and throughout 
mating and continued until completion of the second littering at doses of 13, 33, 
and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of 400 mg, 
based on mg/m2, respectively. Viloxazine did not affect male or female fertility 
parameters in the rat. The NOAEL for male and female fertility is 82 mg/kg/day, 
which is approximately 2 times the MRHD, based on mg/m2.
Animal Toxicology and/or Pharmacology
In animal studies, viloxazine treatment caused dose-dependent convulsions 
at oral doses of ≥ 130, ≥ 173, and ≥ 39 mg/kg/day in the rat, mouse, and dog, 
respectively, which are approximately equal to or slightly higher than the MRHD  
of 400 mg, based on mg/m2 in children. 
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Office- and hospital-based pediatricians and nurse practitioners use Contemporary 
Pediatrics® for timely, trusted, and practical information to enhance their day-to-day 

care of children. We advance pediatric providers’ professional development through in-depth, peer-reviewed 
clinical and practice management articles, case studies, and news and trends coverage.
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Chairman and Founder
MJH Life Sciences™

our mission

Winter is coming

A
couple of years back, a huge billboard near Pennsylvania Station in 

Manhattan featured the ominous (and, for those of you who loved Game 

of Thrones, familiar) statement, “Winter is coming,” showing a large spoon 

filled with liquid, promoting a well-known cough medicine.

It was a clever advertising campaign, and, this year in particular, winter will be 

impossible to ignore. Although the Delta variant of COVID-19 continues to rear its 

ugly head, the new Mu strain has also emerged, still largely an unknown right now 

in terms of potency and contagion level. Meanwhile, we are moving toward the 

height of the flu, pneumonia, strep, and respiratory syncytial virus seasons.

That is one reason why you will see targeted coverage of these infectious 

diseases in Contemporary Pediatrics® over the next couple of months, (such 

as in this issue’s article, “How to Correctly Diagnose and Treat Community-

Acquired Pneumonia,” by Jane M. Carnazzo, MD, FAAP). Which brings me back 

to September 2020, when MJH Life Sciences™ created a COVID-19 coalition to 

keep health care professionals like you up-to-date with the latest science and 

information on the pandemic. The coalition includes a top epidemiologist, 

an infectious disease expert, a clinical pharmacy professor, a psychiatrist, a 

Johns Hopkins Center for Health Security senior scholar, and others. You can 

watch webinars such as “Building Confidence in COVID-19 Vaccination: A 

Toolbox of Talks From Leaders in the Field” and “Battling Dual Threats: Flu and 

COVID-19 Converge.” These panels, and more, can be found at https://www.

mjhlifesciences.com/covid-19-coalition/#pastprograms.

Finally, watch for 2 more exciting programs. November will bring a special 

issue devoted to vaccines, from the history of immunization to new pediatric 

vaccines in the pipeline. You won’t want to miss it. Also, over the next several weeks, 

Contemporary Pediatrics® will be announcing the winners of the inaugural Resident 

Writers Award program. Some 40 residents from the East Coast to the West Coast, 

from the South to the Midwest, contributed compelling cases for their chance to 

be this journal’s cover story. Stay tuned over the next few months for more details 

on who won and where you can find the winning submissions, as well as video 

interviews with the jurors, residents, and resident directors. 

Send comments to llevine@mjhlifesciences.com
Follow us at facebook.com/ContemporaryPediatrics
Follow us at twitter.com/ContemPeds
Follow us at linkedin.com/company/Contemporary-Pediatrics
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10 Persistent foot and leg 
swelling in a 17-year-old 
female 
A teenager presents with swelling of 
the left leg. Justine Englanoff; and 
Eyal Ben-Isaac, MD 

nutrition
22 Neonatal feeding 
in practice 
Nutrition for the neonate with intestinal 
injury. Shelly Joseph, MD; and 
Darla Shores, MD, PhD 

infectious disease
28 New findings reveal 
how many lives COVID-19 
vaccines have saved in the 
United States 
Keith A. Reynolds 

pediatric pharmacology
29 Vaxneuvance study shows 
promise for use in children 
A 15-valent pneumococcal conjugate 
vaccine may soon be available for 
infants. Miranda Hester, Editor

respiratory disorders
30 How to correctly diagnose 
and treat community-
acquired pneumonia 
Putting the clues together to decide 
when to treat CAP with antibiotics.
Jane M. Carnazzo, MD, FAAP

dermatology
31 Puncture wounds 
and purpura 
A 6-year-old presents with 
asymptomatic skin lesions.
Charles Hyman, MD, FAAP

developmental health
16 AI, telehealth, & sensor-based technologies facilitate 
autism diagnosis New technology-based tools can help pediatricians to make an 
accurate diagnosis of autism spectrum disorder. Andrew J. Schuman, MD

PLUS 20 Assessing autism prevalence Miranda Hester
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Greetings!

Rana F. Hamdy, MD, MPH, MSCE
Assistant Professor of Pediatrics, George Washington 
University School of Medicine and Health Sciences; Pediatric 
Infectious Diseases Attending, Director, Antimicrobial 
Stewardship Program, Associate Fellowship Program 
Director, Children’s National Hospital, Washington, DC.

Michael S. Jellinek, MD 
Professor of Psychiatry and of Pediatrics, Harvard Medical 
School, Boston, Massachusetts

Donna Hallas, PhD, CPNP, PPCNP-BC, PMHS, FAANP, FAAN 
Clinical Professor, New York University Meyers College of 
Nursing, and Director, Pediatric Nurse Practitioner Program, 
New York, New York

W. Christopher Golden, MD 
Associate Professor of Pediatrics Neonatologist, Division of 
Neonatology Medical Director, Newborn Nursery Director, 
Pediatrics Core Clerkship, Johns Hopkins University School of 
Medicine, Baltimore, Maryland

Harlan R. Gephart, MD 
Clinical Professor of Pediatrics Emeritus, University of 
Washington School of Medicine, Seattle, Washington

Steven M. Selbst, MD 
Professor of Pediatrics, Sidney Kimmel Medical College at 
Thomas Jefferson University, Philadelphia, Pennsylvania, 
Attending Physician, Pediatric Emergency Medicine, Nemours/
Alfred I duPont Hospital for Children, Wilmington, Delaware

Andrew J. Schuman, MD 
Clinical Assistant Professor of Pediatrics, Geisel School of 
Medicine at Dartmouth, Lebanon, New Hampshire

Candice Jones, MD 
Board-certified general pediatrician in group practice in 
Orlando, Florida, former National Health Service Corps 
Scholar, AAP member, spokesperson and author

Russell Libby, MD
Founder and president of the Virginia Pediatric Group, 
Fairfax, Virginia. He is also an Assistant Clinical Professor 
of Pediatrics, University of Virginia and George Washington 
University Schools of Medicine, and a board member of the  
Physicians Foundation

Jane M. Carnazzo MD, FAAP 
Pediatrician for Children’s Physicians, Omaha, Nebraska, 
assistant clinical professor, Creighton University Medical 
School, Omaha, co-editor for SOID (Section of Infectious 
Diseases) newsletter, CODe (Committee on Development) 
member for AAP 

Nina L. Alfieri, MD, MS 
Instructor of Pediatrics, Feinberg School of Medicine, 
Northwestern University. Attending Physician, Academic 
General Pediatrics, Ann & Robert H. Lurie Children’s 
Hospital of Chicago, Chicago, Illinois

editorial advisory board

Amin J. Barakat, MD, FAAP
Professor of Clinical Pediatrics at Georgetown University 
Medical Center, Washington, DC

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; Co-Director, Pediatric Travel 
Medicine Clinic; Director, International Adoptee Clinic, Ann & Robert 
H. Lurie Children’s Hospital of Chicago, Chicago, Illinois

T
he Delta variant of SARS-CoV-2 continues to surge 
throughout the United States, especially in unvaccinated 
populations, resulting in critical hospital bed shortages in 
many areas of the country. This has led to a major increase 

in COVID-19 infections and hospitalizations among children, 
coinciding with a surge of respiratory syncytial virus infections 
that also places a strain on available pediatric hospital beds. 
The COVID-19 pandemic is not over, and everyone who can get 
vaccinated should do so.

This month’s journal has a number of must-read articles:

  The cover story provides a review of new artificial intelligence apps that 
help clinicians with the screening and diagnosis of children with autism 
spectrum disorder. This was written by Andrew J. Schuman, MD, a 
Contemporary Pediatrics® editorial advisory board member.

   The Respiratory Disorders report is on community-acquired pneumonia 
(CAP) and how to determine who should receive antibiotic therapy. The 
decision to use antibiotics remains challenging in patients that present 
with symptoms of pneumonia, even though viruses are the most frequent 
cause of CAP. Jane M. Carnazzo, MD , FAAP, also a Contemporary 
Pediatrics® editorial advisory board member, wrote this article.

   The Infectious Disease news brief discusses how many lives have been 
saved by COVID-19 vaccines—a sobering reminder of vaccination’s critical 
role in reducing the mortality associated with COVID-19 infection.

   The Nutrition section offers a practical guide to meeting the challenge of 
feeding infants who have a history of intestinal injury or resection.

Thank you for providing outstanding care to your patients 
during these rapidly changing times. Please make time to take 
care of yourselves—the importance of which I was recently 
reminded of when a family medical emergency arose. Consider 
this anonymous quotation: “When life gives you a hundred 
reasons to break down and cry, show life that you have a million 
reasons to smile and laugh. Stay strong.” As always, I welcome 
your suggestions, comments, and questions.

With warmest regards,
Tina 
Tina Q. Tan email: titan@luriechildrens.org

CNTPED1021_007_Editorial_EAB.indd   7 9/27/21   2:11 PM
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BY MARIAN FREEDMANjournal clubDr Farber’s

KEY TAKES ON MUST-READ STUDIES

M
ost primary caregivers of children 
with cerebral palsy (CP) believe they 
have a substantial understanding 
of their child’s condition, a belief 

that is highly associated with the caregiver’s 
con� dence that the provider spent su�  cient 
time explaining the diagnosis, according to 
a cross-sectional study from a large tertiary 
medical center in Boston, Massachusetts.

A 31-question, interviewer-administered 
telephone survey was completed by 52 
caregivers of children who had received a 
diagnosis of CP or a related term, such as 
hemiplegia or diplegia. Half the questions 
were open-ended, and the other half were 
true/false questions about CP. Although all 
the interviewed caregivers knew that their 
child had a medical condition involving mo-
tor function or movement, only two-thirds 
confirmed that they were told their child had 
or could have CP. In addition, only 38% knew 
the diagnostic subtype of their child’s CP. 

Nearly half of caregivers (49%) recalled 
having the child’s condition first explained 
by a child neurologist. More than half (55%) 
were not surprised by the diagnosis, where-
as 18% were somewhat surprised and 27% 
were completely surprised. Caregivers were 
aware that their child’s condition could be 
caused by an insult before birth (40%) or at 
birth (60%) and that it was a lifelong condi-
tion (73%). Almost 80% of caregivers identi-

fied that CP was a brain problem, and 52% 
recognized that CP is nonprogressive. Only 
21% of respondents answered all the true/
false questions correctly. 

Most caregivers rated the health care pro-
vider’s diagnosis disclosure as good, very 
good, or excellent in terms of the setting of 
the diagnosis, the time spent on explanation, 
and their understanding of this explanation. 
Whereas 62% of caregivers also believed they 
had a good, very good, or excellent under-
standing of the term cerebral palsy, caregiv-
ers were actually even more knowledgeable 
than they thought, with 69% reaching a good 
to excellent level of understanding of the 
disease. However, the caregiver’s education 
level was significantly associated with how 
well they understood the health care profes-
sional’s explanation. 

The importance of doing a 
thorough initial explanation 

of a dramatic life-altering diagnosis (CP, autism, 
cancer, etc) cannot be overestimated. One 
needs to set aside suffi cient time. I do these 
visits after my regular offi ce hours and provide 
a detailed letter afterward, along with phone 
follow-up in a few weeks.

Mohanty M, Beaulieu F, Sampath S, Tambunan D, Kataria S, 
Rosman NP. “Your child has cerebral palsy”: parental under-
standing and misconceptions. J Child Neurol. 2021;36(8):648-
654. doi:10.1177/0883073821991300

 PUBLISHED IN THE JOURNAL OF CHILD NEUROLOGY 

How well do caregivers 
understand their child’s CP?

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.

Investigators found 
that caregivers 

were even more 
knowledgeable 

than they thought, 
with 69% 

reaching a good to 
excellent level of 
understanding of 

the disease.
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The current practice of administer-
ing rapid intravenous fluid (IVF) to 
children with acute gastroenteritis 
does not result in either early dis-
charge or reduced likelihood of a 
revisit to the emergency department 
(ED). These were the primary find-
ings of a retrospective study con-
ducted with 284 patients ranging 
from infants to adolescents who had 
received a diagnosis of acute gastro-
enteritis and moderate dehydration 
at an ED in Saudi Arabia. Investiga-
tors divided patients into 2 groups: 

those receiving IVF in 2 boluses of 
40 mL/kg and those given less than 
40 mL/kg. A comparison of outcomes 
found that the 2 groups did not dif-
fer significantly in discharge rate at 4 
hours, admission to the ward, or rate 
of ED revisits. On the other hand, 
patients who presented with only 
vomiting/diarrhea were less likely 
than other patients to revisit the ED, 
whereas patients with an increased 
CO

 2
 level and anion gap were more 

likely to return within 1 week of be-
ing discharged.

Even these children, 
with moderate dehydration, did not 
benefit from aggressive IV rehydration. 
I’m also not sure they needed the IV at 
all. We should continue to move more 
and more toward oral rehydration in 
children if they are willing to drink, using 
ondansetron if needed for vomiting.

Almutairi MK, Al-Saleh AM, Qadrah BH, Sarhan NT, 
Alshehri NA, Shaheen NA. Outcomes and predictors 
of early emergency department discharge among chil-
dren with acute gastroenteritis and moderate dehy-
dration. Int J Pediatr Adolesc Med. Published online 
March 11, 2021. doi:10.1016/j.ijpam.2021.03.003

Bell and pad alarm therapy should 
be used as firstline treatment for 
children with neurodevelopmental 
disorders (NDDs) and enuresis, ac-
cording to study findings. Investiga-
tors compared retrospective medical 
record data for almost 3000 children 
in Australia who were given an en-
uresis diagnosis with data for typi-
cally developing children. Children 
with an NDD had a clinical diagno-
sis of attention-deficit/hyperactivity 
disorder, autism spectrum disorder, 
or intellectual disability (ID). Treat-
ment success was defined as remain-
ing dry for at least 14 consecutive 
days and relapse as 1 symptom re-
currence per month after treatment 

was interrupted. 
The investigators found that the 

bell and pad alarm was nearly as ef-
fective in children with NDDs as in 
typically developing children. For 
children with NDD, the success rate 
was 62%; for typically developing 
children the rate was 78%. The lat-
ter all were successfully dry after the 
first treatment. Only 59% of children 
with ID had success after the first 
treatment, the lowest percentage of 
all groups analyzed. The number of 
treatments received, or relapse rates, 
did not differ significantly between 
the 2 groups. The results also indi-
cated that a child with a NDD and 
enuresis is more likely than their 

peers to be male, be older, and have 
current constipation aligned with a 
secondary enuresis diagnosis. 

I was taught 
that using an alarm system required 
a cognitive age of at least 6 years. 
Unfortunately, this study does not give 
cognitive ages; perhaps the failures in 
children with NDD reflect cognitive ages 
below this level, but there is enough here 
to warrant a trial in such children if the 
family is interested.

Schuster S, Reece J, Florentzou, Apos E. Treating 
enuresis in children with neurodevelopmental disor-
ders using bell and pad alarm. J Pediatr Urol. Published 
online July 21, 2021. doi:10.1016/j.jpurol.2021.07.010

 PUBLISHED IN INTERNATIONAL JOURNAL OF PEDIATRICS AND ADOLESCENT MEDICINE 

Rapid IV hydration does not affect clinical 
gastroenteritis outcomes 

Standard therapy for enuresis works in 
children with neurodevelopmental disorders

PUBLISHED IN JOURNAL OF PEDIATRIC UROLOGY 
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Persistent foot and leg swelling 
in a 17-year-old female

A 17-year-old girl 
presents with a 
2-year history of 

unilateral swelling of the left 
lower extremity. The patient 
reports a poorly healed ankle 
sprain of the affected extremity 
3 years prior that slowly 
resolved but left persistent 
swelling. She states that the 
swelling fl uctuates, reaching 
as high as the midcalf, but 
has persistent baseline 
enlargement compared with 
the opposite foot.  

JUSTINE ENGLANOFF; AND EYAL BEN-ISAAC, MD

THE 
CASE

History
Medical history includes hypothy-
roidism, successfully managed with 
levothyroxine, which was discontin-
ued 3 years earlier as thyroid func-
tion tests normalized. She reached 
thelarche at age 11 years and men-
arche at age 13 years. Developmen-
tal and family history are unremark-
able and noncontributory. 

Physical exam
Upon examination, vital signs and 
growth parameters are normal. The 
left foot is notable for nonpitting 
edema to the level of the malleoli 
(Figure 1); it is nontender and with-
out discoloration. Kaposi-Stemmer 
sign (inability to pinch the skin at 
the base of the second toe) is positive 
(Figure 2). The remainder of her ex-

amination is normal with no evidence 
of thyromegaly, lymphadenopathy, 
hepatosplenomegaly, or swelling of 
the other extremities. 

Laboratory testing 
and imaging
Thyroid function tests, complete 
blood cell count, and chemistry pan-

FIGURE 1
Swelling 
of left foot 
with normal 
appearance 
of right foot. 
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el obtained at presentation are nor-
mal. Abdominal and pelvic ultra-
sounds do not reveal any evidence of 
an obstructing mass or other abnor-
malities. Magnetic resonance imag-
ing without contrast is negative oth-
er than an incidental finding of tarsal 
coalition, mostly fibrous, between the 
calcaneus and talus. 

Differential diagnosis
The differential diagnosis for chronic 
unilateral lower extremity swelling in 
an adolescent includes lymphatic and 
venous etiologies of edema, as well as 
lipedema (Table). Lymphatic etiolo-
gies include primary and hereditary 
processes (often distinguished based 
on age of presentation), secondary 
causes, and associated genetic syn-
dromes. Venous etiologies include 
congenital venous malformations, 
venous insufficiency, and external ve-
nous compression from tumor, trau-
ma, or other mechanical obstruction.1 
Edema from congenital venous mal-
formation would likely present ear-
lier in life, and venous insufficiency 
would be uncommon in an otherwise 
healthy adolescent. Furthermore, ve-
nous edema is usually pitting and of-
ten accompanied by hyperpigmen-
tation of the extremity because of 
hemosiderin deposition.2 Although li-
pedema is caused by fat maldistribu-

tion rather than edema, it can present 
similarly to venous or lymphatic ede-
ma. It is often exquisitely tender and 
nonpitting and spares the foot.3 Sys-
temic causes of edema such as con-
gestive heart failure, nephrotic syn-
drome, protein-losing enteropathies, 
and cirrhosis are more likely to cause 
bilateral, pitting edema.2 Myxedema 
can also be noted in advanced stages 
of hypothyroidism but is typically ac-
companied by other findings (eg, bra-
dycardia, weight gain).2 
Certain medications— 
notably, calcium chan-
nel blockers, corticoste-
roids, and chronic use 
of nonsteroidal anti-in-
flammatory drugs—can 
cause lower extremity 
edema.3 Lymphedema 
can be differentiat-
ed from nonlymphatic 
causes of edema by the 
presence of the Kaposi-
Stemmer sign (Figure 
2), as inflammation and 
adipose deposition from 
the lymphedema can 
lead to thickening of the skin.1

A thorough evaluation ruled out 
systemic, malignant, or compres-
sive causes of the unilateral swell-
ing. Based on the exam findings and 
the patient’s history, including age of 

onset and preceding injury to the af-
fected extremity, as well as the posi-
tive Kaposi-Stemmer sign, the pa-
tient received a clinical diagnosis of 
lymphedema praecox. 

Discussion
Lymphedema praecox is the most 
common type of primary lymphede-
ma. It develops before age 35 years 
and often shortly after puberty. It 
classically affects the lower extremi-

ties and is typically uni-
lateral; however, it can 
affect the upper extrem-
ity or present bilaterally.4 
Edema is usually pitting 
on initial examination 
but often becomes non-
pitting over time be-
cause of fibrosis causing 
the skin to turn leathery 
and indurated, leading 
to the nonpitting edema 
that represents chron-
ic, irreversible stages of  
the disease.3 

The condition affects 
female patients more of-

ten than male patients by a 4:1 ratio. 
This disparity is especially prevalent 
in children and young adults aged 
between 10 and 20 years, which led 
to the belief that estrogen is impli-
cated in the disease pathogenesis. 

The patient 
reports a 

poorly healed 
ankle sprain 

of the affected 
extremity  

3 years prior 
that slowly 

resolved but 
left persistent 

swelling.

FIGURE 2 Positive 
Kaposi-Stemmer sign. 
Note the inability to 
pinch the skin at the 
base of the second 
toe on the left, which 
suggests the presence  
of lymphedema.

C O N T I N U E D  F R O M  PAGE 10
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This is further supported by evidence 
of children with Turner syndrome 
who during infancy had congenital 
lymphedema that spontaneously 
subsided and then returned shortly 
after menarche.5 

Lymphedema praecox is thought 
to be associated with a variety of ge-
netic loci, but a causal relationship 
between the disease and any specific 
genetic defect has yet to be defined, 
and most cases are sporadic rather 
than hereditary.4 Meige disease refers 
to a familial subtype of lymphedema 
praecox and is also known as heredi-
tary lymphedema type 2. The late on-
set of lymphedema praecox despite its 
congenital nature is thought to result 
from a secondary event later in life 
(eg, injury or infection) that leads to 
a sudden worsening of a previously 

subclinical lymphatic defect.6  
The differential diagnosis for 

lymphedema praecox includes other 
forms of both primary and secondary 
lymphedema. The 3 types of primary 
lymphedema are distinguished by 
age of onset and include congenital 
lymphedema, lymphedema praecox, 
and lymphedema tarda.3,4 All 3 con-
ditions are caused by primary lym-
phatic abnormalities that may not 
manifest until later in life and mainly 
involve the lower extremity. 

Congenital lymphedema is de-
fined as primary lymphedema that 
presents within the first year of life. 
Milroy disease is a specific subtype 
of congenital lymphedema and is 
also called hereditary lymphedema 
type 1A. Up-slanting toenails and 
enlarged leg veins have also been as-

sociated with Milroy disease as has 
hydroceles in male patients. In most 
cases, the swelling is bilateral and re-
mains constant in severity through-
out the patient’s lifetime.4 Both Milroy 
disease and Meige disease are inher-
ited in an autosomal dominant man-
ner.4 Lymphedema tarda is defined 
as primary lymphedema presenting 
after age 35 and is associated with 
impaired wound healing due to stasis 
of lymphatic flow and ulcers that fail 
to heal because of regional oxygen de-
ficiency in the diseased tissue.7  

Secondary lymphedema is caused 
by impaired lymphatic flow from an 
acquired cause. It is far more common 
than primary lymphedema and usu-
ally becomes symptomatic later in life 
compared with primary lymphede-
ma. Most cases of secondary lymph-
edema result from surgery or local 
radiation causing mechanical lym-
phatic obstruction. The most com-
mon cause worldwide is lymphatic 
filariasis, also known as elephantiasis, 
a mosquito-borne infection caused by 
the roundworm Wuchereria bancrofti. 
The infection is endemic to India and 
sub-Saharan Africa.3 Other causes 
include an obstructing mass, trau-
ma, polysplenia syndrome, Hodgkin 
lymphoma, rosacea, chronic venous 
hypertension, venous ulcers, f luid 
overload, Kaposi sarcoma, obesity, 
rheumatoid or psoriatic arthritis, al-
lergic contact dermatitis, and drug-
induced lymphedema.3 

Diagnosis and management 
Several radiological modalities are 
used for the evaluation and diagnosis 
of lymphedema. Direct lymphangiog-
raphy allows for real-time visualiza-
tion of lymphatic flow and assesses 
the patency of lymphatic channels. It 
was once the method of choice for im-
aging lymphedema but is rarely used 
now because of potential adverse ef-

TABLE 

DIFFERENTIAL DIAGNOSIS  
OF LOWER EXTREMITY SWELLING & EDEMA

Primary 
lymphatic 

Primary/hereditary:
  Congenital 

lymphedema
  Lymphedema praecox
  Lymphedema tarda

Genetic syndromes (eg, Turner, 
Noonan, Prader-Willi)

Secondary 
lymphatic

Surgery

Trauma

Radiation

Lymphatic filariasis

Other infectious/inflammatory 
conditions

Systemic
Congestive heart failure

Protein losing enteropathy 

Liver disease

Hypothyroidism

Nephrotic syndrome

Venous
Congenital venous 
malformations

Venous insufficiency 

External venous compression 
(eg, tumor)

Lipedema Fat maldistribution

Miscellaneous Medications Nutritional deficiencies
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fects, including hypersensitivity reac-
tions and patient discomfort.8 Direct 
lymphangiography has been replaced 
by less invasive procedures such as 
magnetic resonance lymphangiog-
raphy and fluorescence microlym-
phography, a technique that allows 
for lymphatic visualization using an 
injection of fluorescein isothiocya-
nate-dextran.8,9 Lymphoscintigraphy, 
a radionucleotide imaging study, can 
be used to evaluate lymphatic anato-
my, vessel patency, dynamics of flow, 
and flow reversal. It is considered the 
most definitive test for diagnosing 
lymphedema and has a specificity 
of 100%.10  

Although there is no definitive 
cure for primary or secondary lymph-
edema, effective treatment and symp-
tom relief can be achieved by either 
surgical or nonsurgical treatment 
modalities. Symptomatic manage-
ment of early-stage lymphedema can 
be achieved with nonsurgical decon-
gestive therapy, which includes mas-
sage, lymph drainage, compression 
therapy, and advanced pneumatic 
compression.11 Compression can be 
achieved with multilayer bandages, 
compression stockings, or advanced 
pneumatic compression pumps.12

Compression garments should be 
used continuously throughout the day 
and may be removed at night when the 
extremity can be elevated. Pneumatic 
pump compression should be done 
prior to fibrosclerotic evolution to pre-
vent its development. Both medical 
and pneumatic compression therapy 
may be contraindicated in patients 
with congestive heart failure, deep 
vein thrombosis, or active infection.13

Low-level laser therapy has also been 
shown to decrease pain and physi-
cal parameters of lymphedema. It is 
thought to increase lymphatic drain-
age as well as stimulate the formation 
of new lymph vessels.12

Surgical intervention has been ef-
fective in treating lymphedema not 
responsive to less invasive modalities. 
Options include direct excision and 
liposuction. Physiologic techniques, 
such as lymphatic venous anastomo-
sis or bypass, have also been shown to 
be effective.12

Prognosis and 
complications 
Prognosis for patients with lymph-
edema varies based on disease chro-
nicity, etiology, resulting complica-
tions, and the patient’s adherence 
with maintenance modalities. Pri-
mary lymphedema usually does not 
progress and often stabilizes after 
several years. Primary lymphedema 
is associated with lower morbidity 
and better outcomes than secondary 
lymphedema.3

Potential complications of long-
standing or untreated lymphedema 
include recurrent cellulitis and other 
recurrent bacterial and fungal in-
fections.3 Patients with a history of 
chronic lymphedema lasting longer 
than 10 years have a 10% risk of devel-
oping angiosarcoma.3 Other malig-
nancies associated with long-stand-
ing lymphedema include basal and 
squamous cell carcinoma, Kaposi 
sarcoma, melanoma, and cutaneous 
lymphomas. Additional  complica-
tions can include recurrent skin ulcers 
and elephantiasis nostra verrucosa, as 
well as functional impairment, activ-
ity restrictions, and cosmetic defor-
mity, which can have significant psy-
chosocial repercussions.3

Patient course
Diagnostic imaging was recom-
mended, but the patient’s parents 
declined because of concern of in-
vasive techniques and if any such 
procedure would provide additional 
diagnostic information, given the 
diagnosis of lymphedema praecox. 
The patient was instructed to apply 
Jobst compression garments to the 
affected extremity to help eliminate 
the remaining swelling. Physical 
therapy and lymphatic massage were 
also recommended. The leg swelling 
decreased dramatically with therapy 
but intermittently recurs when ther-
apy is discontinued. 

COMMENTS? Email them to 
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Although there is no defi nitive cure for primary 
or secondary lymphedema, effective treatment 
can be achieved by either surgical or nonsurgical 
treatment modalities.
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CLINICAL FEATURE

AI, telehealth & sensor-based 
technologies facilitate 

autism diagnosis
ANDREW J. SCHUMAN, MD

A
lthough pediatricians screen for autism spectrum 
disorder (ASD) in children aged 18 to 24 months 
during routine health maintenance exams, this 

neurodevelopmental condition often eludes formal 
diagnosis until a child is 4 years or older.1,2 One telehealth 
application is currently expediting the diagnosis of ASD by 
specialists. Another artifi cial intelligence (AI)–based diagnostic system, 
which recently received marketing approval by the US Food and Drug 
Administration (FDA), may facilitate the diagnosis by pediatricians. This article 
examines these technology-based tools and explores how they can 
aid pediatricians.

autism diagnosisautism diagnosis

specialists. Another artifi cial intelligence (AI)–based diagnostic system, 
which recently received marketing approval by the US Food and Drug 

developmentaldevelopmental HEALTH
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Diagnostic barriers
Children with ASD have commu-
nication and social impairments, 
frequently demonstrate repetitive 
or restrictive behaviors, and often 
have a wide range of comorbidi-
ties. The condition is common, 
affecting 1 in 59 children in the 
United States.3 As most pediatri-
cians are not able to diagnose 
children with developmental and 
speech delays as having ASD, they 
refer children to specialists, who 
include developmental pediatri-
cians, child psychologists, pediat-
ric neurologists, and pediatric psy-
chiatrists. In many circumstances 
a child suspected of having ASD is 
referred to a multidisciplinary di-
agnostic team composed of one of 
the above specialists as well as ed-
ucators, speech pathologists, oc-
cupational therapists, and physi-
cal therapists. There are often 
wait times of many months until 
an ASD evaluation is performed. 
Even after a child is evaluated, 
they may not meet threshold crite-
ria for an ASD diagnosis, and the 
assessment is considered incon-
clusive. In such situations, parents 
and pediatricians must wait until 
the child is older and upon repeat 
assessment receive a diagnosis of 
ASD or have the diagnosis exclud-
ed. The diagnosis of ASD is very 
important for families (vs “devel-
opmental delay”) as it assures that 
insurance companies and school 
systems will provide much-need-
ed behavioral interventions and 
services, which are mandated by 
most states. 

Many factors may delay the di-
agnosis of ASD. For instance, 
individuals in low-income com-
munities and minorities have 
limited access to services neces-
sary to diagnose ASD.4 Only 60% 

of pediatricians screen children for 
developmental delays despite the 
recommendation from the Ameri-
can Academy of Pediatrics (AAP) 
to perform screenings at 18- and 
24-month well visits. In one study, 
only two-thirds of those who failed 
screening were referred for a diag-
nostic ASD evaluation.5,6 In addi-
tion, it was recently shown that the 
Modified Checklist for Autism in 
Toddlers Revised With Follow-Up 
(M-CHAT-R/F), used by most pe-
diatricians to screen for ASD, has 
sensitivities as low as 39% in detect-
ing children with ASD.7 Lastly, the 
COVID-19 pandemic has resulted 
in significant delays in evalutating 
children  with suspected ASD.

Screening for ASD
Pediatricians have a plethora of 
ASD screening tools available, 
such as the Ages and Stages Ques-
tionnaires, the Communication 
and Symbolic Behavior Scales, the 
Parents Evaluation of Develop-
mental Status, the Screening Tool 
for Autism in Toddlers and Young 
Children, and M-CHAT-R/F. Most 
pediatricians use M-CHAT-R/F to 
screen children for autism at 18 
months and 24 months of age. The 
M-CHAT-R/F queries parents re-
garding their child’s perception of 
others, use of gestures, interactive 
eye contact, vocal communication, 
and ability to interact with parents 
and children. When children re-
fer following the ASD screen, or 
if a parent or pediatrician is sus-
picious of the diagnosis, the AAP 
recommends that the child be re-
ferred for a diagnostic evaluation. 

In 2013, the Diagnostic and Sta-
tistical Manual of Mental Disorders
(DSM-5) consolidated several pre-
vious categories of ASD into just 1 
category. To meet diagnostic crite-

BOX 
ASD DIAGNOSTIC 

CRITERIA 
ACCORDING TO DSM-58

Persistent symptoms of social 
communication and interaction. 
Currently or by history.  (all 3 
symptoms are required)

1. Deficits in social-emotional reciprocity. 
Children manifest a failure of normal 
back and forth conversation and reduced 
sharing of interests or emotions, as well 
as failure to respond to social interactions. 

2. Deficits in nonverbal communication 
behaviors. Children demonstrate 
poor integration of verbal/nonverbal 
communication, have irregularities in eye 
contact/body language, and deficits in the 
use of gestures. 

3. Deficits in maintaining and 
understanding relationships. Children 
demonstrate a lack of interest in 
peers, sharing imaginative play, or 
making friends.

Symptoms of repetitive or 
restrictive behaviors. Currently 
or by history. (requires 2 of 4 
symptoms) 

1. Stereotyped or repetitive motor 
movements, use of objects or speech (eg, 
idiosyncratic phrases, lining up toys, etc.) 

2. Insistence on sameness, ritualized 
nonverbal or verbal behaviors (eg, 
distress at small changes, difficulties with 
transitions, etc.) 

3. Fixated interests that are abnormally 
intense (eg, strong attachment to objects)

4. Hyper- or hyporeactivity to sensory 
inputs or unusual interest in sensory 

aspects of the environment 
(eg, indifference to pain, 

adverse response to 
sounds or textures, 
fascination with 
lights or movement)

Many factors may delay the di-

limited access to services neces-
 Only 60% 

aspects of the environment 
(eg, indifference to pain, 
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ria for ASD, a child must have 3 symp-
toms relating to social communica-
tion and interaction, as well as 2 out 
of 4 symptoms relating to repetitive or 
restricted behaviors (Box).8

 This recharacterization and sim-
plification of the criteria needed for 
the diagnosis of ASD has facilitated 
the diagnosis of ASD by special-
ists. Many use a chart similar to the 
Box as an intake screening form 
before proceeding with a diagnostic 
evaluation. 

Developmental pediatricians or 
child psychologists use the Autism 
Diagnostic Observation Schedule 
(ADOS) test and/or the Autism Di-
agnostic Interview-Revised (ADI-R) 
for evaluation. The ADOS is an ob-
servational play and activity assess-
ment of the child that takes up to an 
hour to complete, whereas the ADI-R 
is a 93-point questionnaire that may 
take several hours.9 Many develop-
mental pediatricians and child psy-
chologists use their own screening 
methods rather than performing a 
full ADOS or ADI-R, sometimes us-
ing other screening tools such as 

the Social Responsive Scale and 
the Childhood Autism Rating Scale. 
Most importantly, although these 
aids help with diagnosis, ASD is a 
clinical diagnosis best rendered by 
clinicians with the training and ex-
pertise to do so. 

Sensor-based technologies
Children affected with ASD are a 
heterogeneous group, with varying 
degrees of functional limitations. 
Many have comorbidities that in-
clude seizures, attention-deficit/
hyperactivity disorder, oppositional 
defiant disorders, sleep disorders, 
and speech delay. Researchers have 
long looked to sensor-based tech-
nologies, many employing artificial 
intelligence algorithms to screen 
for children with ASD. AI is particu-
larly useful for identifying patterns 
within data and therefore can be 
advantageous for investigators to try 
to identify markers associated with 
an ASD diagnosis. However, AI algo-
rithms are only as good as the train-
ing data sets inputted into a diagnos-
tic system. Over the past few years, 

several AI-related 
technologies have 
been developed 
to improve medi-
cal care.10 Addition-
ally, investigators have had 
some promising results using sen-
sors to analyze facial expressions, 
vocalizations, touch sensitivity, eye 
tracking, movements, and interac-
tions with robots to try to identify 
children with ASD. Unfortunately, 
to date, none of these technologies 
have proved sensitive enough to be 
used diagnostically.11

Telehealth-based tool 
facilitates diagnosis
In 2005, Behavior Imaging Solu-
tions (BIS) was founded by Ronald 
and Sharon Oberleitner after their 
3-year-old son received an ASD di-
agnosis. Developed over the course 
of several years and first made avail-
able nationwide in 2018, the system, 
called the Naturalistic Observation 
Diagnostic Assessment (NODA), 
consists of 2 components. Parents 
use smartCapture, a smartphone-
based application, to fill out a devel-
opmental questionnaire and record 
and upload four 10-minute videos 
of their child (Figure 1). Various 
scenarios include the child playing 
alone, the child playing with others, 
a family mealtime, and a behavior of 
parent’s concern. 

NODA Connect, a web-based 
portal, allows an autism specialist 
to analyze submitted videos for fea-
tures of ASD (Figure 2). They then 
complete a DSM-5 checklist for ASD 
and determine whether the child has 
ASD. The clinician, not the parent, 
pays a small fee to BIS for use of the 
system. Several studies have shown 
that the BIS system is easy to use 
and renders diagnoses comparable 
to those produced by a traditional 

 FIGURE 1 With the Naturalistic Observation  Diagnostic Assessment, 
parents upload information and record videos on their smartphone.

 Addition-
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ADOS evaluation.12,13 In 2017, inves-
tigators compared the diagnostic 
accuracy of the NODA system to in-
person evaluations by experienced 
ASD diagnosticians for 40 families 
seeking an evaluation for ASD and 11 
families with normally developing 
children. The diagnostic clinicians 
were blinded as to which group they 
were evaluating and used ADOS, 
ADI-R, or other diagnostic tools to 
render a determination of whether 
the child being evaluated had ASD. 
Sensitivity between NODA and the 
in-person exam was 85%, and the 
specificity was 94%.14

BIS is in the process of in-
tegrating AI into NODA, us-
ing “vision” algorithms to tag 
video frames containing sus-
pect diagnostic features. This 
AI is expected to be incorpo-
rated into the NODA Connect 
portal over the next 2 years 
and will speed the diagnostic 
process. 

The advantage is that pedia-
tricians can refer to specialists 
who use the NODA system rather 
than a formal ADOS, which can 
considerably shorten the wait time 
to diagnosis. Best of all, the evalua-
tion can be done remotely, even in a 
pandemic, and expedite appropriate 
interventions for the child with ASD. 

An AI-based ASD diagnos-
tic looks promising
Cognoa, a digital health care com-
pany, has been working on develop-
ing a multimodular AI-based sys-
tem that will enable pediatricians 
to diagnose ASD.15,16 In June, the 
FDA granted the company approval 
to market the first FDA-authorized 
diagnosis aid designed to help phy-
sicians diagnose autism in a pri-
mary care setting. The prescription 
only system is called Canvas Dx and 

is expected to be available before the 
end of this year.17

Cognoa AI software was trained 
on data sets compiled from ADOS 
and ADI-R score sheets of children 
aged 18 months to 7 years supplied 
by numerous ASD evaluation and 
treatment centers. Cognoa’s system 
includes a parental questionnaire, 
a pediatrician questionnaire, and 
an analysis of 2 or 3 uploaded vid-
eos that are each 1 to 2 minutes long 
of the child at home during meal-
time or playtime (Figure 3). The 
videos scored by trained analysts 
for features of ASD who respond to 
a behavior questionnaire. AI algo-
rithms analyze the questionnaires 

and video report, then decide on 
whether the child has ASD or if 
the evaluation is inconclusive. 
A study published in March 2020 

validated Cognoa’s system on 375 pa-
tients over the course of 2 years, indi-
cating that the system could identify 
children with ASD with sensitivity 
and specificity as high as 90% and 
83%, respectively.18

More recently, the company com-
pleted a double-blind clinical trial at 
14 sites around the United States, us-
ing an improved algorithm to gather 
data for submission to the FDA. The 
trial involved 425 participants, aged 
18 months to 6 years, whose parents 
or doctors expressed concern about 
their development but who had not 
previously been evaluated for ASD. 
Each child was assessed twice: using 
Cognoa’s diagnostic and by a special-
ist clinician based on DSM-5 criteria. 
The study ran from July 2019 through 
May 2020, so some of the children 

 FIGURE 2 NODA Connect, a 
web-based portal, allows an autism 
specialist, in conjunction with an 
ASD checklist, to analyze videos.  

Sensitivity between NODA and the 
in-person exam was 85%, and the 

BIS is in the process of in-
tegrating AI into NODA, us-
ing “vision” algorithms to tag 
video frames containing sus-
pect diagnostic features. This 
AI is expected to be incorpo-
rated into the NODA Connect 
portal over the next 2 years 
and will speed the diagnostic 

The advantage is that pedia-
tricians can refer to specialists 

and video report, then decide on 
whether the child has ASD or if 

A study published in March 2020 


web-based portal, allows an autism 
specialist, in conjunction with an 
ASD checklist, to analyze videos.  

 FIGURE 3 COGNOA’s artificial 
intelligence system includes an 
analysis of videos, and a pediatrician 
and parental questionnaire.
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were evaluated remotely dur-
ing the pandemic. The tool per-
formed equally well when ad-
ministered remotely, according 
to the company. The trial also 
showed that Cognoa’s diagnostic 
is highly accurate across male and 
female patients, as well as different ethnic and racial 
backgrounds. 

Cognoa plans to promote their diagnostic to 
pediatricians to be used (1) when a child does not 
pass a routine  ASD screening tool,  or  (2) the diag-
nosis is suspected by parent or provider by history 
or observed behavior. Using the diagnostic in this 
fashion will help identify children who should be 
referred to ASD specialists to corroborate the diag-
nosis and help educate families and recommend 
services. Undoubtedly, Canvas Dx will be scruti-
nized via independent studies. Pediatricians will 
look to the AAP’s Council on Children With Dis-
abilities for recommendations regarding its use. 
Additionally, it may take considerable time until 
insurance companies pay for the test. Therefore, 
Cognoa has hired former AAP president Colleen A. 
Kraft, MD, MBA, FAAP as its senior medical direc-
tor for clinical adoption to promote the system. 

Conclusion
Diagnosing ASD remains a challenge, and recent ad-
vances in technologies may expedite the identifica-
tion of affected children. A child identified with ASD 
at a younger age can receive behavioral therapy and 
other interventions at a time when they can be most 
beneficial. Looking ahead, various smart device–
based applications are either in development or will 
soon be available that may assist parents in socializ-
ing children with ASD. Progress is being made, and 
soon parents and providers will leverage technologic 
advances to better care for patients with ASD.

COMMENTS? Email them to llevine@mjhlifesciences.com

Subscribe to our e-newsletter 
to get our latest articles. 
Scan this QR code.

For references, go to 
ContemporaryPediatrics.com/AI-autism-diagnosis

Results of a large study in England 
showed marked differences across races, 

ethnic groups, and geographic areas. 

Autism spectrum disorder has a prevalence of 1% to 2% of the 
global population. Very little research has been done in the 

non-White population, which could have an impact in planning a 
variety of services. An investigation in JAMA Pediatrics looked 
at the prevalence of autism spectrum disorder in the state school 
population in England to measure differences among race, as 
well as sex and socioeconomic levels.

The investigators performed a case-control prevalence 
cohort study, which used the Spring School Census 2017 from 
the Pupil Level Annual Schools Census of the National Pupil 
Database. These data encompassed all children, teenagers, 
and young adults aged 2 to 21 years who were in state-funded 
education. There are 2 levels of support that a child may receive: 
SEND support, which includes school-specific learning programs 
for pupils, and Education, Health and Care Plans, which were 
introduced as part of the Children and Families Act 2014.

The population included a total of 7,047,238 pupils. In this co-
hort were 119,821 pupils with autism spectrum disorder, 21,660 of 
whom had learning difficulties. The investigators found that the 
standardized prevalence of autism spectrum disorder was 1.76% 
(95% CI, 1.75%-1.77%), with female pupils having a prevalence of 
0.65% (95% CI, 0.64%-0.66%) and male pupils having a preva-
lence of 2.81% (95% CI, 2.79%-2.83%), creating a male-to-female 
ratio (MFR) of 4.32:1. Black pupils had the highest standard 
prevalence (2.11% [95% CI, 2.06%-2.16%]; MFR, 4.68:1). Pupils 
with autism spectrum disorder were more likely to speak English 
as an additional language (adjusted prevalence ratio, 0.64; 95% 
CI, 0.63-0.65) as well as face social disadvantages (adjusted 
prevalence ratio, 1.61; 95% CI, 1.59-1.63).

The investigators concluded that there were significant dif-
ferences in autism spectrum disorder prevalence across not only 
racial/ethnic groups, but geographic areas and local districts. 
These findings are in line with research that found higher rates 
of autism spectrum disorder in immigrants with foreign-born 
mothers in the United States, but contrast with other studies that 
indicate lower rates in the Black community and individuals with 
a lower socioeconomic status. The investigators believe their 
results highlight the need to have a better understanding of who 
receives a diagnosis, when they get it, what support is offered, 
and how much social determinants of health affect autism spec-
trum disorder status.

R E F E R E N C E  Roman-Urrestarazu A, van Kessel R, Allison C, Matthews FE, 
Brayne C, Baron-Cohen S. Association of race/ethnicity and social disadvantage with 
autism prevalence in 7 million 
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Common causes of neonatal intestinal 
injury include necrotizing enterocolitis 
(NEC), spontaneous intestinal perforation, 
gastroschisis, intestinal atresia, and volvu-
lus (Table 1). Intestinal injury in the neo-
nate typically presents acutely with vom-
iting, inability to tolerate enteral feeds, 
abdominal distention, and bloody stools. 
Treatment typically requires at least the 
temporary adoption of bowel rest and par-
enteral nutrition.1

Intestinal failure is generally defined by 
the loss of normal function of the intestine, 
regardless of length of residual small bow-
el, resulting in reliance on parenteral nu-
trition for calories and fluid to sustain life.2

NEC and gastroschisis are the most com-
mon causes of long-term intestinal failure 
in infants, which results in significant mor-
bidity, mortality, and cost to families and 
medical systems.1,2 Those infants who un-
dergo significant intestinal resection and 
intestinal failure, and thus need long-term 
parenteral nutrition, require specialized 

care in multidisciplinary intestinal reha-
bilitation centers. However, the majority of 
infants with intestinal injury will tolerate 
enteral nutrition by hospital discharge.3

Therefore, the majority of these infants 
will be cared for by their primary pediatri-

Neonatal feeding in practice
Nutrition principles for babies with a 
history of intestinal injury or resection 
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Infants who have a history of intestinal injury as neonates can 
pose challenges for the pediatricians who care for these babies 
after they are discharged from the hospital. Here are some of the 
causes, feeding guidelines, and approaches to feeding diffi culties 
that you can use in your practice. 

TABLE 1.
CAUSES OF NEONATAL 
INTESTINAL INJURY2

Necrotizing enterocolitis*

Gastroschisis* 

Intestinal atresia (eg, duodenal atresia, 
jejunal atresia) 

Volvulus 

Intestinal aganglionosis 

Spontaneous intestinal perforation 

Long-segment Hirschsprung disease 

More than 1 of the above* 
*Indicates the most common causes.
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cians, who should be aware 
that these infants are prone 
to a variety of ongoing nutri-
tional challenges.

Feeding difficulties in-
clude poor oral intake, failure 
to thrive, nutrient deficien-
cies, gastroesophageal reflux 
disease (GERD), and intes-
tinal dysmotility. Intestinal 
dysmotility secondary to re-
section or injury can cause 
chronic vomiting, diarrhea, 
abdominal distention, and 
small intestinal bacterial 
overgrowth (SIBO). More than 
50% of infants with intestinal 
injury are prescribed medica-
tions to address 1 or more of 
these issues.2 Overall positive 
prognostic indicators for suc-
cessful tolerance of enteral 
feeds in these infants include 
the residual length of the small 
bowel following resection (the 
longer the residual bowel, the 
better), the presence of an in-
tact ileocecal valve, and an 
intact colon; therefore, it is im-
portant to understand the in-
fant’s surgical course, residual 
anatomy, and any neurodevel-
opmental sequelae.4

General feeding 
guidelines 
and principles 
The importance of feeding 
guidelines and algorithms for 
preterm and other critical-
ly ill infants who are at in-
creased risk of NEC are well 
established.5 However, guide-
lines for feeding following in-
testinal injury are not stan-
dardized; they can be highly 
variable across institutions 

and even among providers at 
the same institutions.2,6

Enteral feeding stimulates 
the intestine to heal and grow. 
Data have shown that early 
implementation of enteral 
feeds following intestinal inju-
ry (<5-7 days) promotes intes-
tinal adaptation and is not as-
sociated with worse outcomes 
or recurrence of NEC.7 In fact, 
early feeding with the use of 
consistent, standardized feed-
ing advancement has been as-
sociated with shorter length 
of stay, quicker achievement 
of enteral feeding goals, fewer 
infectious complications, and 
reduced overall cost to the pa-
tient and health system.8,9 For 
those patients who require 
surgery for intestinal injury, 
guidelines support early post-
operative enteral feeding with 
breast milk if available.

Once infants are advanced 
to full enteral feeds, close 
monitoring of weight is need-
ed to ensure age-appropriate 
weight gain. A follow-up study 
of infants with intestinal in-
jury demonstrated that a ma-
jority of these infants will 
be discharged 
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TABLE 2.
SUMMARY OF COMMON INFANT 
FORMULAS AND PROPERTIES25*

FORMULA PROPERTIES 

Standard
  Similac Advance
  Enfamil Infant 
  Similac Sensitive 

  Intact proteins from 
cow’s milk 

  Protein size ~14-65 kD

Preterm
  Enfamil Enfacare 
  Similac Special Care 
  Similac Neosure

  Intact proteins from 
cow’s milk and whey 
proteins 

  Protein size ~14-65 kD
  Increased kcals 20-30

Partially hydrolyzed 
  Enfamil Gentlease 
  Gerber Good Start 

Gentle/Soothe 
  Similac Total Comfort 

  Proteins partially 
broken down; 
not considered 
hypoallergenic 

  Protein size ~3-10 kD

Extensively hydrolyzed
  Similac Alimentum
  Nutramigen 
  Pregestimil 
  Gerber Extensive HA

  Proteins extensively 
broken down

  Hypoallergenic
  Protein size <3 kD

Elemental/amino-acid
  Elecare
  Neocate
  Alfamino 
  Puramino 

  Proteins completely 
broken down to amino 
acids

  Hypoallergenic
tact ileocecal valve, and an 
intact colon; therefore, it is im-
portant to understand the in-
fant’s surgical course, residual 
anatomy, and any neurodevel-

The importance of feeding 
guidelines and algorithms for 
preterm and other critical-
ly ill infants who are at in-
creased risk of NEC are well 

 However, guide-
lines for feeding following in-
testinal injury are not stan-
dardized; they can be highly 
variable across institutions 

monitoring of weight is need-
ed to ensure age-appropriate 
weight gain. A follow-up study 
of infants with intestinal in-
jury demonstrated that a ma-
jority of these infants will 
be discharged 

  Neocate
  Alfamino 
  Puramino 

  Hypoallergenic
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*Table includes commonly used formulas 
but is not a complete list.
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with some proportion of supplemen-
tal tube feeding via nasogastric or 
gastrostomy tube, but most will be 
weaned to primarily oral feeds by 
the time they are aged 1 year.10 Those 
with a history of NEC and spontane-
ous intestinal perforation were found 
to have poor weight gain 3 months af-
ter discharge.10 In some studies, poor 
weight gain in children with surgical 
NEC persisted through the first 2 years 
of life.11 Infants with intestinal injury 
therefore require frequent feeding ad-
justment and weight checks in those 
early months to account for higher 
caloric requirements for optimal 
growth. Foods that are complemen-
tary to formula and breast milk should 
be added to the diet as developmen-
tally appropriate, with the provision 
that fruit juices and sugary foods 
can produce a high solute load in the 
small bowel. Children with intestinal 
dysfunction or resection may be more 
prone to the osmotic diarrhea caused 
by these foods.

TYPE OF FEEDING
Breast milk has long been favored as 
the initial choice for feeding infants 
both with and without intestinal in-
jury or resection. Breast milk reduc-
es the risk of NEC. Breast milk atten-

uates the proinflammatory pathway 
that is mediated by a molecular sig-
naling protein, Toll-like receptor-4, 
which plays a prominent role in the 
pathogenesis of NEC.12 The exclu-
sive use of preterm formula instead 
of breast milk might contribute to 
maturation of less-favorable intesti-
nal flora, and it lacks the protective 
effects against NEC that are seen in 
preterm infants who are fed breast 
milk. If maternal breast milk is not 
available to infants with intestinal 
injury, donor breast milk should be 
used, if available. Donor milk has 
also been shown to be protective 
against further intestinal injury, de-
spite the need for pasteurization.7 

Breast milk also has a multitude 
of beneficial bioactive and immu-
nomodulating components that 
not only provide nutrition but also 
provide anti-inflammatory and an-
tioxidant compounds.13 Examples 
include epidermal growth factors, 
which promote mucosal healing; 
secretory immunoglobulin A for im-
mune function; lactoferrin to pro-
mote enterocyte growth; and prebi-
otic substrates, such as human milk 
oligosaccharides (HMOs), which 
promote a diverse gut f lora. HMOs 
are carbohydrates found in hu-

man milk; they have antimicrobial 
properties that prevent the adhe-
sion of some pathogenic intestinal 
bacteria. HMOs diminish intestinal 
leukocyte adhesion and migration, 
thereby dampening some of the pro-
inflammatory processes in the gut. 
Synthetically produced HMOs are 
now available, but not all are func-
tionally equivalent to endogenously 
produced HMOs.14

Despite breast milk’s many ben-
efits, not all infants with intestinal 
injury will have access to it or will 
tolerate it. Formula selection should 
take into consideration the degree of 
intestinal injury and other comor-
bidities. A list of infant formulas and 
their properties is shown in Table 2. 
Among infants who had significant 
bowel injury requiring parenteral 
nutrition, those who were fed amino 
acid–based formula, also known as 
elemental formula, or breast milk 
required parenteral nutrition for 
a shorter duration, indicating that 
amino acid–based formula was also 
well tolerated by such infants.15 The 
amino acids and medium-chain tri-
glycerides in these formulas are sim-
pler to absorb. 

Extensively hydrolyzed formulas 
should be considered in patients 
who have suspected milk protein 
intolerance. Infants who are born 
extremely prematurely and/or who 
are critically ill have been found to 
have worse outcomes with the use 
of intact-protein, cow’s milk–based 
formulas.16 These formulas are asso-
ciated with developing NEC, which 
can be recurrent; therefore, they 
should be used cautiously in infants 
with a NEC history. The elemental 
formulas (amino-acid based) may 
be better tolerated; however, more 
complex intact proteins and other 
macronutrients promote a greater 

TABLE 3
SIBO TREATMENT REGIMENS18

ANTIBIOTIC DOSE

Metronidazole 10 mg/kg twice daily (BID) x 7-10 days 

Amoxicillin-clavulanic acid 15 mg/kg BID x 7-10 days 

Trimethoprim-sulfamethoxazole 5-10 mg/kg BID x 7-10 days 

Rifaximin 10-15 mg/kg BID x 7-10 days 

Gentamicin 5 mg/kg BID x 7-10 days 

SIBO: small bacterial intestinal overgrowth
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degree of intestinal growth and ad-
aptation after intestinal resection. 
Intact cow’s-milk proteins may be 
tolerated later in those infants with 
more significant bowel injury or re-
section as the infant’s immune sys-
tem matures. Term infants with min-
imal resection may tolerate an intact 
cow’s milk–based formula initially 
following intestinal injury. 

APPROACH TO FEEDING 
DIFFICULTIES 
Even if they are successfully weaned 
from parenteral nutrition, infants 
with bowel injury may still be prone 
to feeding difficulty due to anatomic 
changes, dysmotility, and develop-
mental delay. Nearly 60% of infants 
who experience NEC will have neu-
rodevelopmental delay, which can 
have a negative impact on their abil-
ity to feed orally.1,3 Common symp-
toms of feeding intolerance include 
oral aversion, vomiting, fussiness 
with feeding, abdominal distention, 
and change in stool frequency and 
consistency. Treatment and evalua-
tion should be tailored to the infant’s 
symptoms and medical history. 

Certain infants—those with a his-
tory of neurodevelopmental delay 
or who required prolonged periods 
of bowel rest and parenteral nutri-
tion early in life—may experience 
poor development of oral-motor co-
ordination or oral aversion. Clinical 
signs of this include dysphagia, gag-
ging with feeds, or oral feed refusal. 
Such children might require swallow 
evaluation with a speech-language 
pathologist and referral for feeding 
therapies with a multidisciplinary 
feeding rehabilitation program.17 
Clinical ref lux is also a common 
cause of vomiting and fussiness with 
feeds. However, the possibilities of 
delayed gastric emptying or partial 

obstruction also need consideration, 
particularly in infants with a history 
of NEC, gastroschisis, or intestinal 
reanastomosis; all are prone to dys-
motility and strictures. 

Radiographic studies can aid in 
the diagnostic evaluation of ana-
tomic etiologies. They can include 
(1) abdominal x-ray, to assess for evi-
dence of bowel obstruction or ileus; 
(2) contrast upper gastrointestinal 
series or contrast enema to evaluate 

for stricture, dilatation, or malrota-
tion; and (3) abdominal ultrasound 
to evaluate both the intestines (in-
tussusception, stricture, or gastric 
outlet obstruction) and surrounding 
organs (hydronephrosis). 

If no structural cause for vomit-
ing is identified, medications and 
feeding changes may be indicated. 
Empiric treatment with 4 to 8 weeks 
of histamine-2 blockers, proton 
pump inhibitors (PPIs), or pro-mo-
tility agents such as erythromycin 
can be trialed for suspected reflux. 
Potential feeding interventions in-
clude providing a smaller volume 
of food with each feeding, more 
frequent feedings, transitioning to 
an extensively hydrolyzed or amino 
acid–based formula, or, ultimately, 
continuous feeding via nasogastric 
or gastrostomy tube if other mea-
sures fail. Some infants may also 
require enteral tube feeding due to 
dysphagia or severe oral aversion. 
Management of ongoing enteral tube 
feeding or poor response to formula 
or medication changes warrants  
referral to a pediatric dietician  
and gastroenterologist. 

Infants with a history of intesti-
nal injury or bowel resection who 
experience abdominal distention or 
bloating without obstruction, feed-
ing intolerance, and changes in stool 
patterns may have SIBO. Factors that 
predispose an infant to SIBO include 
anatomic intestinal abnormalities, 
dysmotility, bowel resection, ileoce-
cal valve resection, and prolonged 
use of PPIs that alter the gut flora. In 
severe cases, SIBO can cause malab-
sorption, severe diarrhea, acidosis, 
and altered mental status. 

The diagnosis of SIBO can be chal-
lenging, as the gold-standard diag-
nosis technique requires bacterial 
quantification of jejunal secretions 

TABLE 4.  
NUTRIENT 
DEFICIENCIES23 

DEFICIENCY CLINICAL FINDINGS 

Vitamin 
A

  Xerophthalmia 
  Bitot spots on 

conjunctiva 
  Impaired immunity 

Vitamin 
D

  Rickets 
  Poor growth 
  Hyperparathyroidism 

Vitamin 
E 

  Neuropathy 
  Ataxia 
  Muscle weakness

Iron 
  Microcytic anemia
  Fatigue
  Pallor 

Copper

  Anemia 
  Poor wound healing 
  Fatigue
  Pallor 
  Myalgias 

Zinc
  Poor wound healing
  Rash
  Hair loss 

Vitamin 
B12

  Megaloblastic anemia
  Gait abnormalities
  Loss of deep tendon 

reflexes 
  Hypotonia
  Poor feeding 
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via endoscopy or hydrogen breath 
testing, neither of which is easily ob-
tained in infants or young children.18

Therefore, empiric treatment with 
antibiotics is often trialed if there is 
a strong clinical suspicion of SIBO. A 
variety of SIBO treatment regimens in 
children have been proposed (Table 
3); however, there is no consensus 
guideline for pediatric regimens. Em-
piric treatment is typically prescribed 
for a 7- to 10-day course, with some 
infants requiring long-term cycled 
antibiotics: alternating 1 or 2 antibi-
otics every 2 to 4 weeks in an effort to 
prevent development of bacterial re-
sistance. The antibiotic doses for SIBO 
are typically lower than those in tradi-
tional regimens for treating infection, 
as the goal is to overall reduce the gut 
bacterial flora.19

PROBIOTICS AND PREBIOTICS
There has been great interest in the 
use of probiotics and prebiotics in in-
fants in recent years. Probiotics are 
live microorganisms that are admin-
istered as an oral supplement to help 
maintain the balance of beneficial gut 
bacteria and gut health. Prebiotics are 
nondigestible oral supplements, usu-
ally made up of oligosaccharides, that 
serve as substrates for nonpathogen-
ic gut bacteria.19 The positive balance 
of pathogenic and nonpathogenic in-
testinal microorganisms has an ef-
fect on underlying gut inflammation 
and health. 

Preterm infants have later acquisi-
tion of and fewer beneficial gut bac-
teria, including Bifidobacterium and 
Lactobacillus, when compared with 
term infants. This lack of diversity is 
multifactorial and related to mode of 
delivery, exposure to antibiotics, the 
hospital environment, and feeding 
methods.19 The use of probiotics and 
prebiotics has served to promote and 

maintain the balance of nonpatho-
genic gut bacteria, with some data 
indicating benefits of certain probi-
otic strains including Lactobacillus 
rhamnosus, Bacillus infantis, Bacillus 
lactis, Streptococcus thermophilus, 
and Bifidobacterium.7,19

Recent American Gastroentero-
logical Association guidelines rec-
ommend the use of probiotics in pre-
term and low-birth-weight infants 
that contain a combination of Lac-
tobacillus and Bifidobacterium spe-
cies to prevent mortality and NEC.20

However, the benefit of probiotics in 
infants following intestinal injury is 
unclear and, currently, insufficient 
evidence recommends the routine 
use of probiotics following intesti-
nal injury.21 There is no consensus 
regarding the optimal dose or fre-
quency of probiotics or prebiotics in 
children, and it is important to note 
that there have been case reports of 
bacterial translocation and bacte-
remia associated with probiotic use 
in infants.22 Although probiotics and 
prebiotics have shown promising 
beneficial effects in some pediatric 
patients, their use should be deter-
mined on a case-by-case basis in 
lower-risk infants.7

NUTRITIONAL DEFICIENCIES 
AND PITFALLS
Even those infants with relatively 
short segments of bowel resection 
should be monitored for nutrient de-
ficiencies. Risk is related to the par-
ticular location of resected bowel 
and the degree of dysmotility caus-
ing diarrhea with malabsorption. For 
example, copper is absorbed primar-
ily in the proximal small intestine, so 
resections or dysfunction of the du-
odenum and proximal jejunum can 
lead to copper deficiency. Vitamin 
B12 is absorbed only in the terminal 

ileum, and B12 deficiency may not 
become apparent for several months 
after resection of the terminal ile-
um. Additional common nutrient 
deficiencies to be aware of include 
iron-deficiency anemia, copper-de-
ficiency anemia, and deficiencies of 
fat-soluble vitamins (A, D, E, K) and 
of trace minerals such as selenium 
and zinc (Table 4).23 Depending on 
clinical signs and symptoms, and on 
the infant’s pattern of bowel injury, 
these levels should be monitored 1 
to 2 times per year for the first 2 to 3 
years, or more frequently if repletion 
is needed.24

Conclusion 
Infants with a history of intestinal in-
jury from neonatal conditions such 
as NEC, gastroschisis, and other eti-
ologies of intestinal resection are 
predisposed to feeding difficulties 
and nutritional deficiencies. The in-
fant’s surgical history and remaining 
bowel anatomy need to be consid-
ered when monitoring feeding toler-
ance, growth, and nutritional status. 
These infants often require the use 
of hydrolysate or elemental formula 
if breast milk is not tolerated; how-
ever, the use of breast milk should 
be prioritized given its unique im-
munologic and probiotic benefits. 
Feeding intolerance, poor growth, 
GERD, and dysmotility can also be 
managed with feeding volume and 
rate adjustments, and with the assis-
tance of various medications if ana-
tomic etiologies, such as stricture, 
have been excluded.

COMMENTS? Email them to 
llevine@mjhlifesciences.com

For references, go to 
ContemporaryPediatrics.com/

neonatal-feeding-practicesneonatal-feeding-practices
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New � ndings reveal how many 
lives COVID-19 vaccines have 
saved 

According to a news release from the 
National Institutes of Health, a study 
was performed to assess the impact 
of state-level vaccination campaigns. 
Investigators analyzed the period 
from December 21, 2020 to May 9, 
2021 and compared the amount of 
time each state took to reach a se-
ries of milestones, beginning with 
5 doses per 100 adults to 120 doses 
per 100 adults. They also calculated 
the number of vaccine doses per 100 
adults at the end of each week.

During the first 5 months they 
were available, COVID-19 vaccines 
prevented more than 139,000 deaths, 
according to the results. By May 9, 
there were 570,000 US deaths related 
to COVID-19. The model used for the 
study projected this number would 

have been 709,000 deaths without 
the vaccine, the release says.

The investigators estimated that 
the economic value of saving these 
lives was between $625 billion and 
$1.4 trillion.

The reduction in deaths varied 
in different states, with vaccina-
tions in New York leading to an es-
timated 11.7 fewer COVID-19 deaths 
per 10,000, whereas Hawaii saw the 
smallest reduction, at just 1.1 fewer 
deaths per 10,000, the release says.

“This study brings into focus the 
dramatic success of the early months 
of the nation’s coronavirus vaccine 
rollout,” said Christopher Whaley, 
policy researcher at the RAND Cor-
poration, who helped lead the re-
search team.

The investigators note that the 
study has limitations, such as an in-
ability to distinguish between the role 
of vaccination from increases in nat-
ural immunity or social distancing 
policies on the number of COVID-19 
deaths, according to the release. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com

R E F E R E N C E
1. Vaccines prevented up to 140,000 COVID-19 
deaths in the U.S. National Institutes of Health. 
August 24, 2021. Accessed August 30, 2021. https://
www.nih.gov/news-events/nih-research-matters/
vaccines-prevented-140000-covid-19-deaths-us

KEITH A. REYNOLDS

The NIH reports that the COVID-19 vaccines have 
saved more than 139,000 lives.

The investigators estimated that the economic value 
of saving these lives was between 

$625 billion and $1.4 trillion.
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Want to learn more?  Check out additional resources at
https://www.medicalworldnews.com
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Merck recently reported the topline 
results of the PNEU-PED (V114-029) 
study, which evaluated the safety, 
tolerability, and immunogenicity of 
the 15-valent pneumococcal conju-
gate vaccine Vaxneuvance.1

The trial included 1720 healthy in-
fants aged between 42 and 90 days. 
The participants were given a 4-dose 
regimen of either the licensed 13-va-
lent pneumococcal conjugate vac-
cine or Vaxneuvance. Doses were re-
ceived at 2, 4, 6, and 12 to 15 months 
of age. The study’s primary end 
points showed that the safety pro-
file of Vaxneuvance was comparable 
to the 13-valent vaccine at any vac-
cine dose. Thirty days after the third 
dose, Vaxneuvance was found to be 
noninferior to the 13-valent pneu-
mococcal conjugate vaccine for all 
13 of the shared serotypes. The same 
was true 30 days after the final dose. 
A secondary end point illustrated a 
statistically superior immune re-
sponse from Vaxneuvance compared 
with the vaccine for shared serotype 
3 and unique serotypes 22F and 33F. 

In July, the Food and Drug Ad-
ministration approved Vaxneuvance 
for use in patients aged 18 years and 
older for active immunization. Mer-
ck indicated that the vaccine is 
on track for the submission of a 
supplemental regulatory licen-
sure application to allow use in 
children by the end of 2021. 

COMMENTS? Email them to 
mhester@mjhlifesciences.com

R E F E R E N C E
1. Merck announces VAXNEUVANCE 
(pneumococcal 15-valent conjugate 
vaccine) met key immunogenicity and 
safety endpoints in phase 3 pivotal trial 
evaluating use in infants, PNEU-PED 
(V114-029). News release. August 
25, 2021. Accessed August 25, 
2021. ht tps://www.merck.
com/news/merck-announces-
vaxneuvance-pneumococcal-
15-valent-conjugate-vaccine-
met-key-immunogenicity-and-
safety-endpoints-in-phase-
3-pivotal-trial-evaluat-
ing-use- in - infants-
pneu-ped-v114-029/

Vaxneuvance Study:
shows promise for use in 
children MIRANDA HESTER

The 15-valent pneumococcal conjugate 
vaccine could soon be available for 
infants, based on positive � ndings 
released 

In July the 
FDA approved 
Vaxneuvance for 
patients 18 years 
and older.

In July, the Food and Drug Ad-
ministration approved Vaxneuvance 
for use in patients aged 18 years and 
older for active immunization. Mer-
ck indicated that the vaccine is 
on track for the submission of a 
supplemental regulatory licen-
sure application to allow use in 
children by the end of 2021. 

 Email them to 
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Merck announces VAXNEUVANCE 
(pneumococcal 15-valent conjugate 
vaccine) met key immunogenicity and 
safety endpoints in phase 3 pivotal trial 
evaluating use in infants, PNEU-PED 
(V114-029). News release. August 
25, 2021. Accessed August 25, 
2021. ht tps://www.merck.
com/news/merck-announces-
vaxneuvance-pneumococcal-
15-valent-conjugate-vaccine-
met-key-immunogenicity-and-
safety-endpoints-in-phase-
3-pivotal-trial-evaluat-
ing-use- in - infants-

infants, based on positive � ndings 
patients 18 years 
and older.
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Community-acquired pneumonia 
(CAP) can appear year-round but late 
fall and winter tend to be prominent 
months as viral respiratory illnesses 
are more common during this time. A 
majority of CAP is viral, including in-
fluenza, RSV, enterovirus, and others, 
but we have to remember the bacte-
rial causes that include Streptococcus
pneumonia, Haemophilus influenzae 
and Streptococcus group A. CAP is 
one of the most common serious in-
fections in children and is responsible 
for a significant number of outpatient 
visits and hospitalizations.2

Many patients present with fever 
and cough, so how do you decide who 
has pneumonia and who should be 
treated with antibiotics? This is where 
the art of medicine plays a role. There 
are subtle findings that can help iden-
tify the child with pneumonia, such 

as grunting or an increased work of 
breathing; fever persisting beyond a 
few days; and sometimes it is just that 
the child looks sicker. You may hear 

decreased breath sounds or some 
crackles on the affected side. I have 
seen some patients come in with only 
a persistent fever and minimal other 
signs or symptoms. This is where the 

chest x-ray (CXR) could be helpful. 
However, even the CXR may not give 
us the answer, showing up as normal 
early in a pneumonia, and sometimes 
positive when it isn’t pneumonia at 
all. Unilateral findings are typically 
more suggestive of a bacterial cause, 
with bilateral infiltrates being more 
commonly viral  —but again, not al-
ways. It is not an easy task to differen-
tiate bacterial from viral pneumonia 
and determine who needs antibiotics.

So what do we do? As pediatricians 
and diagnosticians, we have to put it 
all together: Is there a history of pri-
or upper respiratory symptoms? Has 
fever been higher than expected and 
persistent? How does the child look? 
What are the vitals including oxygen 
saturations; and what are other find-
ings on exam? Many times you can 
make the decision on a clinical basis, 
but a CXR can assist in the diagnosis. 
It is important to correctly diagnose 
CAP, yet there are no validated prog-
nostic tools to help in the diagnosis. In 
the office setting, I do not find obtain-
ing lab findings particularly helpful 
because the results are very nonspe-
cific to viral vs bacterial pneumonia. 
If the white cell blood count (WBC) 
and/or CRP are elevated, what does 

How to correctly diagnose 
and treat community-
acquired pneumonia

While health care professionals remain on high 
alert for COVID-19 and all its variants, many 
pediatricians also witnessed a respiratory syncytial 
virus (RSV) surge this past summer, typically a 
winter illness.1  Now that winter is almost here, this 
is what you should know about pneumonia.

Many patients 
present with fever 

and cough, so how do 
you decide who has 
pneumonia and who 

should be treated 
with antibiotics?

JANE M. CARNAZZO, MD, FAAP

C O N T I N U E D  O N PAGE 33
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THE 
CASE

The lesions were apparently fresh 
and probably occurred that morning 
because the child’s mother first be-
came aware of them when the nurse 

inquired about the 

wounds. The mother reported that the 
family had a rambunctious 8-month-
old kitten in the home that loved to play 
and sleep with all the family members, 
particularly the patient. The mother 
had similar lesions from a week ago, 
but the puncture wounds had healed, 
leaving flat pinpoint and surrounding 
ring purpura (Figure 2). The mother 
reported that except for the time of the 
bite, the lesions were not painful and 
healed quickly. 

One week prior to discovery of 
the child’s new lesions, the mother 

observed the kitten “attacking” the 
child’s leg and causing scratches in 
addition to claw and bite punctures. 
This behavior had not previously oc-
curred. The child was not in distress, 
and the lesions required no addi-
tional care. The mother obtained and 
placed claw caps on the kitten. 

Unfortunately, at initial evalu-
ation in the pediatric emergency 
department (ED), the history of the 
kitten as the cause of the injury was 
rejected, and there was concern for 
the injury occurring in the setting 

Bernard A Cohen, MD, section editor for Dermcase, professor of pediatrics and dermatology, Johns Hopkins University School of 
Medicine, Baltimore, Maryland

You are asked to provide 

an urgent evaluation 

of asymptomatic skin 

lesions on the right forearm of a 

neurodevelopmentally impaired 

6-year-old girl (Figure 1). The skin 

fi ndings were fi rst noted by a 

radiology nurse while the child 

was undergoing an outpatient 

MRI; the patient was referred to a 

pediatrician because of concern 

of possible child abuse. 
 A) The child’s fresh cutaneous lesions. B) The mother’s arm showing 
healing cat puncture wounds with surrounding blue discoloration.

KITTY BITES 
MISDIAGNOSED AS 

CHILD ABUSE

DERMCASE

Puncture wounds and 
purpura  CHARLES J. HYMAN, MD, FAAP

A B
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of child abuse because of the wound 
pattern. Specifics about what made 
the wound pattern concerning for 
abuse were not given. 

The child was transferred to a chil-
dren’s hospital. The diagnosis of cat 
bite was not considered by the general 
pediatric staff. Two child abuse pedi-
atricians (CAPs) rejected the mother’s 
history of the kitten being in close 
contact with the child and concluded 
that because the wounds could not 
have been self-inflicted, there was no 
plausible history and, therefore, the 
child’s injuries were consistent with 
child abuse.

Apparently, none of the physicians 
or nurses were familiar with wounds 
from cat and dog bites.

Discussion
The literature suggests that approxi-
mately half of all people in the United 
States will be bitten by either an ani-
mal or another human being at some 
point.1,2 Most of the estimated 2 mil-
lion annual mammalian bite wounds1 
are minor, and the victims never seek 
medical attention. The lack of medi-
cal consultations in these cases could 
perhaps explain why many primary 
care physicians and some urgent care 
and ED physicians are not knowl-
edgeable of the many presentations 
of animal bites. 

Cat bites are the second most com-
mon form of mammalian bite. Gins-
burg et al note that approximately 
450,000 cat bites occur annually in 
the United States, nearly all of which 
are inf licted by household cats.3 
Many of these bites are not reported.

The general literature on feline 
behavior notes that even domesti-
cated cats can exhibit their instinc-
tual predatory nature, which includes 
pursuing and possessing moving 
objects. This behavior is more unre-
strained in kittens; they can be more 

boisterous and exhibit such predatory 
behaviors as part of playing.4

Animal bites can present with dif-
ferent lesions, such as punctures, 
avulsions, tears or lacerations, crush 
injuries, and/or abrasions.5 Also, 
puncture wounds can appear with 
irregular spacing like those seen on 
the patient’s mother (Figure 2). The 
literature regarding dog bites shows 
that similar irregular spacing can oc-

cur from their bites as well.6

A potential cause of confusion be-
tween animal bites and other causes 
of bruising is the peripuncture blue 
discoloration visible in the patient’s 
and mother’s wounds. The literature 
does not address the causes of these 
discolorations. Bilo et al attribute 
this to trauma from jaw pressure.6 
Another consideration may be an in-
flammatory process from an animal 
salivary protein or its microbiota that 
can cause small-vessel inflammation 
and diapedesis of red blood cells.

Following this injury, the mother 
removed the kitten from their home. 
The child was asymptomatic, and no 
treatment was needed. The lesions 
cleared within a week. 

It is important to analyze the cause 
of this misdiagnosis.

The CAPs who evaluated the skin 
findings rejected the mother’s history 
based on their erroneous conclusion 
that the pattern of skin lesions was 
not compatible with kitten bites. They 

did this without producing any objec-
tive supporting facts and without the 
support of medical literature. Con-
sultants were not used. These physi-
cians did not describe any abusive 
mechanisms that could have caused 
the child’s skin lesions. A differential 
diagnosis was not offered. The lack of 
putting forth a diagnosis based upon 
the medical facts of the case makes 
the diagnosis of abuse in this case a 
default diagnosis that lacked objec-
tive evidence and proper scientific 
reasoning.7-9

In a formal inquiry regarding un-
substantiated diagnoses of abuse, Jus-
tice Stephen T. Goudge, who served 
on the Court of Appeal for Ontario, 
Canada, for many years, stated that 
the use of a default diagnosis is un-
scientific and does not represent the 
evidence-based scientific approach. 
Default diagnoses infer rather than 
prove causality. They lack transpar-
ency, which prevents independent 
reviewability. Furthermore, a default 
diagnosis can be produced from con-
firmation bias.10 

A similar term for a default diag-
nosis is diagnosis of exclusion (DOE). 
Without objective support for a given 
diagnosis, a DOE is an educated guess 
that could be unreliable and unsafe.11

Because no objective evidence 
of inflicted trauma was appreciable 
in this case and the specific abu-
sive mechanisms that could have 
caused the child’s lesions were not 
given, “undetermined”—rather than 
abuse—would have been a proper 
default diagnosis by the CAPs. 

The mother was accused of abus-
ing the child. Custody was removed 
from the mother, and the child was 
placed in foster care. The following 
day, the foster parents brought the 
child back to the ED because of the 
medical complexities of the child’s 
care. The child was then released to 

Unfortunately, at initial 
evaluation, the kitten as 
the cause of injury was 
rejected, and there was 
concern for the injury 

occurring in the setting 
of child abuse.
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the biological mother’s home; the kit-
ten had already been removed from 
the home. However, the foster mother 
still retained custody, so the mother 
had to be supervised by the child’s 
step-grandmother. 

A second child abuse consultation 
with a CAP who presented no object 
evidence rejected the mother’s his-
tory and experience with their kitten 
and affirmed, by default, the errone-
ous diagnosis of child abuse. 

Three months later, the mother’s 
attorney presented to the family 
court officer and prosecutor a com-
prehensive medical report objec-
tively confirming that the skin le-
sions were due to the kitten bite/paw 
punctures. They dismissed the case, 

and there was no adjudication of 
abuse on the mother’s record.

Bjӧrk et al states that a physician’s 
private values can modulate reason-
ing and may play a significant role in 
the diagnostic process.12 Physicians’ 
biases are paramount considerations 
in evaluating possible cases of child 
abuse because those cases can in-
volve significant medical debate and 
societal pressures. 

We believe that all physicians must 
insist upon ethical and medical pre-
cision in diagnoses of child abuse so 
that unequivocally abused children 
will be removed from abusive envi-
ronments and innocent families will 
not be subjected to the psychological, 
financial, and societal stresses asso-

ciated with being accused of abuse. 
We agree with the statement by 

Findley et al—regarding a diagnosis 
of abuse, we should all strive to “get 
it right.”13

COMMENTS? Email them to 
llevine@mjhlifesciences.com

Charles Hyman currently has a 
forensic pediatric practice in 
Redlands, California. He reviews 

cases of alleged child abuse and 
testifies in court when necessary. He 

is usually paid for his work.  

For references, go to 
ContemporaryPediatrics.com/
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that tell you? A recent study of bio-
markers and disease severity in chil-
dren with CAP looked at the useful-
ness of WBC, CRP, and procalcitonin 
in predicting severity of CAP. Despite 
the usefulness in predicting severi-
ty of disease in adults, CRP and pro-
calcitonin have not proved useful in 
children. The investigators did note 
that “CRP and procalcitonin may be 
useful in predicting the development 
of specific severe outcomes, such as 
complicated pneumonia and sepsis.”2

Blood cultures are rarely helpful and 
should be reserved for the hospital-
ized patient.

Amoxicillin remains the choice 
of treatment for suspected bacterial 
CAP. Antibiotic stewardship stresses 
the importance of the most specific 

and least broad spectrum antibiot-
ic for treatment of CAP. The Ameri-
can Academy of Pediatrics Red Book 
clearly notes, “Don’t treat uncompli-
cated community-acquired pneumo-
nia in otherwise healthy immunized, 
hospitalized patients with antibiot-
ic therapy broader than ampicillin.”3

In an unimmunized child or areas 
of high penicillin-resistant pneumo-
coccus, then an alternative such as a 
cephalosporin should be considered, 
especially in the hospitalized child. If 
an atypical pathogen is considered, 
such as mycoplasma or chlamydia, 
then add a macrolide.4

As the temperature drops and the 
runny noses increase, we need to be 
on alert for the child who has some-
thing more than just an upper respi-

ratory illness. A thorough history and 
a keen eye on exam will alert you to 
the possibility of pneumonia. In the 
office we can keep the patient out of 
the hospital with an early diagnosis 
and appropriate treatment of CAP. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com

Jane Carnazzo is on the editorial advisory 
board of Contemporary Pediatrics®, an assistant 
clinical professor at Creighton University 
School of Medicine, and a pediatrician with 
Children’s Physicians in Omaha, Nebraska. She 
has nothing to disclose.

For references, go to 
ContemporaryPediatrics.com/

diagnosing-and-treating-CAPdiagnosing-and-treating-CAP

RESPIRATORY

How to correctly diagnose and treat 
community-acquired pneumonia CONTINUED FROM PAGE 30
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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
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Provide Relief From Atopic Dermatitis, Contact Dermatitis, and Other Skin 
Conditions That Cause Itch With Aquaphor Itch Relief Ointment

37% reduction in itch severity on Day 1 of use1

up to 12 hours of signi� cant itch relief1

69.5% reduction in pruritus at Day 7 vs baseline with 
twice-daily use in children with atopic dermatitis1

RECOMMEND AQUAPHOR ITCH RELIEF OINTMENT FOR PATIENTS WITH ECZEMA 
FLARES AND SKIN IRRITATIONS

GENTLE AND SAFE FOR SENSITIVE SKIN,
PARABEN-FREE, FRAGRANCE-FREE, HYPOALLERGENIC

NEW!

SOOTHES AND RELIEVES ITCH FROM ECZEMA FLARES AND SKIN IRRITATIONS
AQUAPHOR® ITCH RELIEF OINTMENT WITH 1% HYDROCORTISONE

Reference: 1. Data on � le. Beiersdorf Inc.
©2021 Beiersdorf Inc.

NEW!

AQUAPHOR® ITCH RELIEF OINTMENT WITH 1% HYDROCORTISONE

11516020_Itch_Relief_Full_Cont_Peds.indd   1 8/19/21   4:21 PMCNTPED1021_pgxx_Beiersdorf-Aquaphor.indd   1 9/15/21   8:10 AM



To refer a patient to the Riley Heart Center or for more 
information about the program, visit rileychildrens.org/heart

Committed to a Unique Continuum of Care
As 1 of 10 children’s hospitals in the U.S. designated as a Platinum Level 
Center of Excellence for ECMO, Riley Children’s Health offers your patients 
leading-edge medicine and superior outcomes that are unmatched. Our 
integrated continuum of care model focuses on promoting excellent 
sub-specialty care coordination with a re-imagined approach to cardiac 
intensive care, including inpatient navigation and home monitoring.

With world-class facilities and the latest technology, Riley Heart Center 
experts provide a comprehensive range of health services from fetuses 
and premature babies to adults with congenital heart disease, including:

n  A cardiovascular intensive care unit with a team of intensive care doctors 
and nurses who monitor patients 24/7, reacting quickly to changes 
during critical care and healing.

n  A specialty-trained team of advanced providers, nursing staff and 
navigators dedicated to our cardiac patients and families, keeping 
the care team and patient’s local physicians connected.

n   A consulting team of more than 40 pediatric-trained specialties working 
alongside the Heart Center team. 

Our pediatric heart program 
is ranked 5th in the nation 
by U.S. News & World Report.

Delivering Nationally Ranked
Pediatric Cardiovascular Care
From fetal diagnoses to complex surgical interventions, 
Riley Children’s Health is your trusted partner and 
resource to deliver expert care for the most complex but 
also the most common cardiovascular conditions patients 
experience. The care team within the Riley Heart Center 
includes pediatric cardiologists, cardiac intensivists, 
cardiac anesthesiologists and neonatologists.  

Team up with a trusted partner for 
unique and complex cardiovascular care.

CNTPED1021_Outsert_IUH.indd   1 9/17/21   9:07 AM



To refer a patient to the Riley Heart Center or for more 
information about the program, visit rileychildrens.org/heart

Specialty Programs
n  Pulmonary Hypertension Program

n  The Fetal Cardiology Program

n  The Home Monitoring Program

n  The Cardiovascular Genetics Program

n  The Adult Congenital Heart Disease 
(ACHD) Program

Care for the Most Complex Conditions   
Cardiac Catheterization Riley Heart Center specialists use the latest advancements 
in cardiac catheterization and routinely perform leading edge procedures, including 
atrial septal defect closure, ventricular septal defect closure, balloon valvuloplasty 
and transcatheter valve replacement. 

Cardiomyopathy Program Approved by the Children’s Cardiomyopathy Foundation 
Centers of Care, our program provides specialized disease management, including 
genetic evaluation, to children with cardiomyopathy. Since 2016, we’ve assessed 
more than 500 children for this heart condition. 

Cardiothoracic Surgery Our cardiac healthcare team has world-class specialists 
trained in cardiovascular and cardiothoracic surgery, cardiac anesthesiologists, 
imaging technicians, congenital cardiologists, cardiovascular intensive care 
specialists and many others who specialize in working with heart defects and  
thoracic conditions and is one of the many reasons we are among the top  
15 high-volume heart programs in the nation for effective outcomes.

©2021 IUHealth 09/21 IUH_20847

from the Society of Thoracic Surgeons
Highest rating

IUH_RIL_20847_CV_Comprehensive_2pg_Outsert_7.5x7.5_OCT_R2.indd   2 9/15/21   10:44 AM
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