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INTRODUCING

The first new chemical  
entity launched in ADHD  
in over a decade1,2

More control1,3

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

INDICATION
Qelbree is indicated for the treatment of Attention-Deficit/ 
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.

Qelbree and Rethink ADHD Symptom Control are trademarks of Supernus Pharmaceuticals, Inc.  
©2021 Supernus Pharmaceuticals, Inc. All rights reserved. SPN.812.2020-0134

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
•   Heart rate, blood pressure increases: Qelbree can cause an increase  

in diastolic blood pressure and heart rate. Assess these measures prior  
to starting therapy, following increases in dosage, and periodically  
during therapy 
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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.

our mission

Mike Hennessy Sr
Chairman and Founder
MJH Life Sciences™

Our new partners!
L

ast month, MJH Life Sciences™ relaunched its 24-hour news channel, 

Medical World News®, offering new segments and shows to further educate 

and entertain the readers of our nearly 60 medical brands. View a variety 

of programs which include Deep Dive, featuring doctors exploring high-impact 

topics in the medical community, and our new After Hours segment. After Hours

gives you the opportunity to see what your colleagues do in their down time 

(is there such a thing for a health care provider?), showcasing hobbies such as 

skiing, scuba diving, painting, and more. You can access Medical World News® at 

https://www.mjhlifesciences.com/news-network.

In our personal orbit, Contemporary Pediatrics® continues to expand its 

reach, having just established new Strategic Alliance Partnerships with the 

Elizabeth Glaser Pediatric AIDS Foundation (EGPAF) and the International 

Society for Vaccines. Since 1988, EGPAF has advocated for eradicating HIV and 

AIDS in children worldwide through research, innovation, and advocacy. The 

International Society for Vaccines, which was started in 1992, aims to encourage, 

establish, and promote the development and use of vaccines and to actively 

collaborate with those developing vaccines to decrease or eliminate disease. (A 

partnership that couldn’t have come at a more opportune moment in history). 

Contemporary Pediatrics® is thrilled and honored to enter into partnerships with 

both of these prestigious and important organizations.

Six months into the COVID-19 vaccination program in the United States 

(as of this writing, more than 25% of Americans have been fully vaccinated), 

pediatricians remain eager and optimistic about the nearing vaccination 

timeline for children. Children’s vaccine trials are underway, and Pfizer/

BioNTech has reported their vaccine is highly effective in children aged 12 to 15 

years. At the same time, the medical community is keeping a close watch on the 

troubling variants that have hit the United States. Stay with us, in our magazine, 

on our website, podcasts, webinars and social media, as we continue to inform 

you not only about the pandemic but all health care news that affects children. 

As soon as we know, you will know. 
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THE EDITORS ARE PLEASED TO ANNOUNCE the availability of our new parent company’s continuing education activities. We’ve 
picked this one especially for our Contemporary Pediatrics’ readers. Go to: bit.ly/3apPvkB
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I
t is astonishing how fast 2021 is flying by—it is hard to believe 
that summer is almost here! On the COVID-19 vaccine front, 
clinical trials are being conducted in the pediatric population 
down to 6 months of age. With the encouraging preliminary 

results from the Pfizer/BioNTech COVID-19 vaccine clinical trials 
in children aged 12 to 15 years showing 100% efficacy, a vaccine may 
be available for those aged 12 years and older just in time for school. 
     This month’s issue has several “must-read” articles covering 
topics that all of us in pediatric medicine encounter:  

  The cover story on headaches is an excellent review for the practitioner. 
It sums up the different headache types, signs, and symptoms. Most 
importantly, it gives you guidance on when a patient needs to be referred 
to a specialist for further evaluation.  

  The respiratory section provides an update on current guidelines and 
treatment regimens for asthma. With spring a peak time for asthma and 
other variants of reactive airway disease, the report is especially timely.

  The practice improvement article provides details of the nuances of the new 
2021 evaluation and management coding system for outpatient visits, which 
became effective on January 1. You’ll learn the best way to write patient 
notes that are compliant with the new guidelines and how to optimally bill 
for the services that you provide.

  The nutrition section report updates parents on what they need to know 
about food allergies, including the latest information on Palforzia. Palforzia 
is the first FDA-approved oral immunotherapy indicated for the mitigation 
of severe peanut allergic reactions in patients aged 4 to 17 years. This 
is very exciting news for the 1.2 million children and adolescents in the 
United States with peanut allergy.

Thank you for providing outstanding care to your patients 
during these challenging times, and stay safe and well. How this 
anonymous quote rings true! “Always find time for things that 
make you feel happy to be alive.” And, as always, I welcome your 
suggestions, comments, and questions.

With warmest regards,

Tina Q. Tan
email: titan@luriechildrens.org
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BY MARIAN FREEDMANjournal clubDr Farber’s

KEY TAKES ON MUST-READ STUDIES

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

A
quality improvement initiative of 2 in-
terventions showed that document-
ing the use of sleep hygiene for sleep 
disturbances in children with neuro-

developmental disorders (NDD) improves 
adherence to evidence-based sleep hygiene 
strategies. Parents were given a screening 
questionnaire related to the child’s sleep and 
embedding prompts in the electronic medi-
cal record (EMR) to guide assessment.

In the first intervention, 144 parents 
completed the BEARS sleep screening tool 
(bedtime issues, excessive daytime sleepi-
ness, night awakenings, regularity and du-
rations of sleep, and snoring), which was 
adapted for this population to help identify 
patients with sleep disturbance. Sleep hy-
giene was considered documented if the 
provider used the term or documented 
behaviors or environmental conditions 
pertaining to sleep. In the second interven-
tion, 2 evidence-based SmartPhrases were 
embedded within the EMR system. The first 
SmartPhrase was used during history col-
lection in response to positive answers on 
the BEARS screening tool and contained 
evidence-based prompts to guide the as-
sessment. The second intervention inserted 
individualized, evidence-based strategies 
for sleep hygiene into the patient instruc-
tion section of the discharge summary. 

Investigators compared EMR data af-

ter implementation of the practice change 
with the same data obtained before imple-
mentation 13 weeks earlier. In the 6 months 
before implementation, 44 patients had 
received diagnoses of sleep disturbance, 
insomnia, or behavioral insomnia in the 
EMR. Sleep hygiene was documented in 
27% of the identified charts. After the in-
terventions, the number increased, with 53 
patients’  having received 1 of the 3 diag-
noses. Sleep hygiene documentation in the 
EMR of identified patients nearly doubled. 
The postimplementation query also found 
a 55% increase in documentation of sleep 
hygiene when melatonin was initiated. Of 
those patients prescribed melatonin for 
the first time, 100% had documentation for 
sleep hygiene. 

As much as I appreciate 
melatonin, which has been 

a boon for many parents of children with NDD, 
we should not necessarily jump to it as the 
fi rst approach. This study is a reminder to look 
at traditional sleep hygiene techniques (eg, 
bedtime routine with a wind-down, turning off 
electronic devices) before advising medication.

 PUBLISHED IN  THE JOURNAL OF PEDIATRIC HEALTH CARE 

Documentation improves sleep issue 
treatment in children with NDD

In the second 
intervention, 

2 evidence-based 
SmartPhrases 

were embedded 
within the EMR 

system.

THOUGHTS FROM
DR FARBER

For reference, go to 
ContemporaryPediatrics.com/

JournalClub-improved-sleep-NDD

within the EMR 
system.
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 PUBLISHED IN THE JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY

 PUBLISHED IN PEDIATRIC DERMATOLOGY 

A recently-published report shares 
dermatologic clinical pearls for ex-
amining and treating pediatric and 
adolescent patients with skin of col-
or in light of the empathy, effective 
communication, and shared deci-
sion-making that are key to patient 
satisfaction and good outcomes.
  Acne: The increased potential for 

postinflammatory hyperpigmentation 
(PIH) with acne in skin of color calls for 
aggressive treatment. Use of topical 
retinoids is particularly important 
because it can start the treatment 
process for the PIH. Daily sunscreen 
use and patience also are essential. 

  Atopic dermatitis: Follicular 
prominence may be the only sign of 
atopic dermatitis in this population. 
Using the tips of your fingers to 
examine the skin may help determine 
whether a flare is present. 

  Seborrheic dermatitis: Encourage 
patients to wash their hair at least 
once every 1 to 2 weeks with 
antidandruff shampoos that contain 
tar, selenium sulfide, pyrithione zinc, 
or ketoconazole. To avoid excess 
dryness, counsel patients to apply the 
shampoo to the scalp only, rinse, then 
follow with a moisturizing shampoo 
and conditioner. For patients who use 

heavy pomades and oils, provide a 
topical steroid in ointment form.

  Traction alopecia: Advise against 
hairstyles that place chronic tension 
on the hair. If you see signs of traction 
alopecia, educate the patient and 
family early on the risk factors and 
sequelae of traction alopecia.

This article has 
useful advice. One 

size does not fi t all in dermatology. This 
applies not only to skin color, but, for 
example, to relative oiliness of the skin in 
deciding what products or formulations 
(eg, cream vs ointment) to use.

Approaches to skin conditions 
vary with skin color

THOUGHTS FROM
DR FARBER

The ethics of the clinical application 
of predictive testing for infants at 
high risk for autism spectrum disor-
der (ASD) are still unclear, according 
to a recent report. Given that a pre-
dictive test for ASD does not allow for 
immediate treatment, the benefits of 
testing are questionable. 
     However, an immediate benefit 
may be relief from parental anxiety 
caused by uncertainty or, when re-
sults are positive, targeted access to 
intervention, such as frequent moni-
toring for emerging ASD symptoms 
and enrollment in individualized be-
havioral intervention as soon as de-
velopment begins to diverge from the 

norm. On the negative side, behav-
ioral intervention could pose logisti-
cal or financial burdens on families. 
In addition, societal harm could re-
sult from introducing children who 
had received a predictive ASD diag-
nosis into an already highly stressed 
service system. The authors also not-
ed that the relative weight of the ben-
efits and harms of ASD prediction 
vary with the different perspectives 
and priorities of parents, clinicians, 
investigators, and neurodiversity 
advocates. What is clear, however, is 
that efforts to develop and evaluate 
predictive testing for infants at high 
risk for ASD are ethically warranted. 

For those who 
believe that ethical 

early diagnosis issues apply only to 
conditions such as Huntington disease, 
or that early intervention is a 
no-brainer, this article is food for 
thought. Because in most instances a 
prediagnosis of autism will be far from 
certain, I will still stick with careful 
monitoring and referral once delays 
are noted.

THOUGHTS FROM
DR FARBER

Predictive testing for ASD: 
Should it be done and for whom? 

For reference, go to 
ContemporaryPediatrics.com/

JournalClub-predictive-testing-ASD

For reference, go to 
ContemporaryPediatrics.com/

JournalClub-skin-conditions-color
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PATIENT CASES TO TEST YOUR DX IQ

A 3-week-old girl 
with vesicular rash
CHRISTINE CHANG, MD; AND ASLAM KHAN, DO

History 
A 3-week-old previously healthy 
full term girl presented to the pedi-
atric emergency department with  
2 lesions on the body that had devel-
oped 3 days earlier—1 lesion on the 
forehead and 1 perianal lesion. Her 
parents said that she had recently de-
veloped mild nasal congestion and 
fussiness but denied fever, purulent 
drainage, bleeding from the lesions, 
or rashes elsewhere. The infant had 
been feeding well with appropriate 
urine output for age. Her mother had 
a history of genital warts, but neither 
parent had a history of oral or gen-

ital herpes simplex virus (HSV) in-
fection. The patient presented to her 
pediatrician earlier that day and af-
ter evaluation, given her young age, 
she was referred to the emergency 
department for work-up of a possible 
HSV infection.

Physical examination
In the pediatric emergency depart-
ment, the infant appeared well. Her 
temperature was 37.3˚ C, heart rate 
was 156 beats per minute, respira-
tory rate was 33 breaths per minute, 
and her oxygen saturation level was 
100% on room air. She weighed 3.3  

kilograms. Physical examination was 
significant for a ruptured 3-mm vesi-
cle with a central crust on the medial 
aspect of the right eyebrow (Figure 1) 
with some tiny pustules and scattered 
erythema and scale on the forehead, 
nasal bridge, and eyelids with the right 
side lesions more prominent than the 
left. She also had a 3-mm crust with a 
narrow scaly border and surrounding 
erythema on the right buttock (Figure 
2). Her parents brought a photo of the 
right eyebrow lesion from 2 days be-
fore it ruptured that showed a 4-mm 
intact vesicle with a narrow rim of ery-
thema (Figure 3).  The patient had nor-
mal tone, normal strength, and open, 
flat anterior and posterior fontanelles. 
There was no appreciable hepato-
splenomegaly, lymphadenopathy, or 
rash noted elsewhere.

A 3-week-old infant with vesicular eruptions 
receives a diagnosis of varicella requiring 
hospitalization and intravenous acyclovir.

THE 
CASE

p Figure 1 A 3-mm vesicle with 
central crust on medial aspect, right 
eyebrow; tiny pustules and scattered 
erythema, forehead

p Figure 2 A 3-mm crust and 
surrounding erythema, right buttock

p Figure 3 A 4-mm intact vesicle 
with narrow rim of erythema, right 
eyebrow
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Differential diagnosis
Given her age and presentation, HSV 
infection was the leading and most 
concerning diagnosis in the differ-
ential diagnosis, but varicella and 
staphylococcal infections were also 
considered. A differential diagno-
sis for vesicular lesions in infants is 
shown on Table 1 and includes infec-
tious etiologies and well as congeni-
tal and neonatal bullous disorders.

Laboratory studies
A complete neonatal sepsis rule-out 
was performed given the infant’s 
age. Laboratory studies revealed an 
unremarkable complete blood cell 
count in addition to differential, 
comprehensive metabolic panel, C-
reactive protein, procalcitonin, and 
urinalysis. A lumbar puncture pro-
duced blood-tinged fluid on the sec-

ond attempt, and initial cerebrospi-
nal f luid (CSF) studies showed 416 
white blood cells per microliter and 
605,000 red blood cells per microli-
ter, with 4% neutrophils, 83% lym-
phocytes, 1% reactive lymphocytes, 
and 12% monocytoid cells. The lab-
oratory was unable to run protein 
and glucose studies on the CSF. No 
organisms were seen on CSF Gram 
stain. Cultures from blood, urine, 
and CSF were sent in addition to 
multiplex polymerase chain reac-
tion (PCR) testing with a respira-
tory pathogen PCR panel from the 
nasopharynx and a CSF menin-
gitis/encephalitis panel. The pa-
tient was started on empiric intra-
venous ampicillin, gentamicin, and  
acyclovir and admitted to the neo-
natal intensive care unit (NICU) for 
further treatment.

Diagnosis
Shortly after admission, the infant’s 
CSF meningitis/encephalitis panel re-
sulted positive for varicella-zoster vi-
rus (VZV) and her respiratory patho-
gen PCR panel resulted positive for 
coronavirus (not SARS-CoV-2). Pe-
diatric infectious diseases (ID) was 
consulted, given the presence of var-
icella infection in a newborn with no 
clear history of exposure. The ID con-
sult recommended HSV and VZV PCR 
tests from the patient’s blood, CSF, and 
a skin lesion, as well as HSV PCR tests 
from her conjunctiva, nares, orophar-
ynx, and rectum. All HSV PCR tests re-
sulted negative. Notably, the patient’s 
PCR test results were positive for VZV 
in the skin lesion and blood but not in 
the CSF. As the CSF VZV PCR test was 
negative, the VZV result from the CSF 
meningitis/encephalitis panel was 
thought to be representative of sam-
pling from the blood introduced from 
the traumatic lumbar puncture. Nev-
ertheless, the infant was found to have 
positive VZV PCR testing from multi-
ple sources (ie, skin lesion, blood). 

Discussion
Varicella, commonly known as chick-
enpox, is caused by a primary VZV in-
fection. It most often affects children 
unimmunized against the disease, 
with the highest incidence in children 
aged between 1 and 9 years.1-3 It usu-
ally results in mild to moderate illness 
in otherwise healthy individuals, but 
tends to be more severe in infants, 
teenagers, and adults compared with 
school-aged children.4-6 Asymptom-
atic cases are rare.5 Some presenta-
tions of varicella can be severe and 
life-threatening, especially in cas-
es of vertical transmission (ie, either 
fetal infection after the development 
of maternal varicella or neonatal in-
fection around the time of delivery) 

TABLE DIFFERENTIAL DIAGNOSIS 
FOR VESICULAR LESIONS IN INFANTS 

Viral infections
  Herpes simplex virus (HSV)
  Varicella-zoster virus (VZV)

  Cytomegalovirus 
  Coxsackievirus

Bacterial 
infections

  Staphylococcal infections
  Streptococcal infections

  Syphilis

Fungal infections   Candidiasis

Infestations   Scabies

Congenital bullous 
disorders

  Epidermolysis bullosa
  Epidermolytic ichthyosis

  Aplasia cutis 
congenita 

  Incontinentia 
pigmenti

Inflammatory 
disorders

  Erythema toxicum 
neonatorum

  Transient neonatal pustular 
melanosis

  Miliaria crystallina/
miliaria rubra 

  Benign cephalic 
pustulosis

Allergic reactions   Stevens-Johnson syndrome

Other
  Sucking blisters
  Infantile acropustulosis

  Cutaneous 
mastocytosis
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and in immunocompromised indi-
viduals.5-7 Possible complications in-
clude bacterial superinfection of skin 
lesions, pneumonia, and central ner-
vous system involvement.5 The risk of 
hospital admission or dying from var-
icella in infants is higher than that in 
children.4,8-10

Varicella presents with a pruritic 
rash with vesicles in different stages 
of development, often accompanied 
by fever, malaise, and decreased ap-
petite.5 The rash tends to be more 
prominent on the face and trunk 
than on the extremities.1 VZV is 
transmitted via airborne droplets 
or vesicular fluid.5,6 It is thought to 
multiply in regional lymph nodes, 
then to spread to the viscera.1 The 
incubation period for varicella varies 
between 10 to 21 days. Individuals 
with varicella are contagious from 1 
to 2 days before the onset of rash un-
til all of the lesions have crusted over, 
which is typically at least 5 days after 
the onset of rash.5-7

Varicella can be diagnosed clini-
cally by the presentation of a charac-
teristic rash. In cases that require lab-
oratory confirmation, the diagnostic 
method of choice for varicella is a VZV 
DNA PCR test from vesicular fluid or a 
scab—vesicles contain large amounts 
of virus and PCR is more sensitive 
than a viral culture or a direct fluo-
rescent antibody assay.1,5,6,11

In otherwise healthy children, 
treatment for varicella is supportive 
care to address fever and pruritus 
and to maintain adequate hydration.1

Varicella in a newborn does not uni-
versally require antiviral treatment, 
and there is no consensus by experts 
in the literature about management.9

However, the decision to treat is de-

termined by host characteristics, ill-
ness severity, and initial response to 
therapy.5,10 The antiviral treatment 
of choice is acyclovir, which prevents 
viral DNA synthesis by inhibiting the 
viral DNA polymerase and is most ef-
fective if administered intravenously 
within 72 hours of disease.1,7,12 Blu-
mental et al recently recommended 
acyclovir treatment for all patients 
less than 1 month of age with clinical 
signs of varicella.7

Both of the infant’s parents re-
ported having a childhood illness 
consistent with varicella and tested 
positive for VZV immunoglobulin G. 
As the patient’s mother tested posi-
tive, it is likely that maternal transfer 
of antibody contributed to a less severe 
course of varicella (though this is con-
founded by the fact that the infant was 
started empirically on intravenous 
acyclovir upon admission).9,10 Given 
varicella’s incubation period, we pre-
sume the patient was exposed to VZV 
during the first week of life. Though 
no clear source of infection was ulti-
mately identified, it is most likely that 
the infant was exposed in her pediat-
ric clinic, as she was seen in clinic on 
days of life 3, 5, 6, and 14 for weight 
and jaundice checks and a routine 
2-week well care visit. 

Treatment and patient 
outcome
The day after admission, the infant de-
veloped additional vesicular lesions 
on her trunk and extremities. Given 

the patient’s positive CSF meningitis/
encephalitis panel—despite the histo-
ry of a traumatic lumbar puncture and 
the negative dedicated VZV PCR from 
the CSF—ID recommended a plan to 
treat for at least 7 days while continu-
ing to monitor the infant. Intravenous 
acyclovir was continued, but antibiot-
ics were discontinued by 48 hours as 
there was less concern for bacterial in-
fection and negative cultures. Ampli-
tude-integrated electroencephalogra-

phy was unremarkable. The patient 
had 1 isolated temperature to 38.0 
°C that resolved without medica-
tion. She was continued on intra-
venous acyclovir for 1 week until 
hospital discharge. At that time, all 

cultures were negative for bacterial 
infection and the infant’s vesicular le-
sions had scabbed over.

This case highlights the importance 
of providers including varicella in the 
differential diagnosis of vesicular 
lesions in infants, as often its consider-
ation is overshadowed by the concern 
for possible HSV. Continuing to ad-
minister routine varicella vaccinations 
is also  important from a public health 
perspective, in order to maintain herd 
immunity in populations.  

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

Christine Chang  is a general 
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Aslam Khan  is a fellow, pediatric 
infectious diseases at Stanford 
University School of Medicine in 
Stanford, California.

The authors have nothing to disclose

Want to read more of your colleagues’ puzzling cases? 
Find the whole collection at ContemporaryPediatrics.com/pediatric-puzzler

For references, go to 
ContemporaryPediatrics.com/

puzzler-0521puzzler-0521

Varicella, commonly known 
as chickenpox, is caused by 

a primary VZV infection.
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Urgent versus nonurgent 
headaches
Many conditions can present initially with 
headache, so it is important to have a list of 
“red flag” risk factors, symptoms, and exam 
findings to keep in mind during the initial as-
sessment. Red flag risk factors would include 
a patient aged younger than 6 years, history of 
neurocutaneous syndrome, systemic illness, 
immunodeficiency, known malignancy, or 
hypercoagulability.2

Red flag symptoms include new (< 1 month) 
or quickly worsening headache type, focal 
and sidelocked headache, headache maximal 
at onset (thunderclap headache), infectious 
symptoms (eg, fever, meningismus, sinus or 
ear pain), or pressure-dependent features (eg, 
positional headache), headache worse in the 
middle of the night or first thing in the morn-
ing, headaches triggered by cough or Valsalva 
maneuvers, vomiting that is persistent and in-
creasing in frequency. Focal neurologic symp-
toms or exam findings (eg, seizures, vision 
changes, papilledema, ataxia) also require 
urgent evaluation. Etiologies that cannot be 
missed include mass lesions, infections (eg, 
meningitis/encephalitis, brain abscess), and 
vascular etiologies (eg, stroke, hemorrhage, an-

eurysm, arteriovenous malformation, cerebral 
venous sinus thrombosis). Any of these symp-
toms or exam findings should prompt urgent 
consideration of brain imaging and/or lumbar 
puncture. Less than 1% of brain abnormalities 
in patients present with chronic headache as 
the only symptom.3

Primary versus secondary 
headaches 
Once urgent headache etiologies are no lon-
ger of concern, the next objective is to distin-
guish between primary and secondary head-
aches. Unlike secondary headaches, primary 
headaches, such as migraine and tension-type 
headaches, are not a symptom of an underlying 
issue. Whereas a child may develop migraine-
type headaches due to obstructive sleep apnea, 
the diagnosis of primary headache is only made 
after excluding the possibility of a secondary 
headache disorder. Depending on the history 
and physical exam, as well as diagnostic testing 
when needed (eg, screening blood tests or sleep 
study), the differentiation between primary and 
secondary headache can be made.

Primary headaches
The diagnosis of primary headache is made 
primarily through identifying classic charac-
teristics of the headache, as there are no con-

Children and headaches
Red � ags, triggers, and rescue treatments

SUSY JENG, MD

Susy Jeng is a clinical 
associate professor 
of neurology at 
Stanford Children’s 
Hospital at Stanford 
University in Palo 
Alto, California.

The author has 
nothing to disclose.

Headaches are 1 of the top 5 health problems of childhood. 
Because 58.4% of children and adolescents aged 1 month 
or older will develop will develop headaches at some point,1

general pediatric practitioners may have many opportunities 
to evaluate and treat patients with headaches.
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firmatory diagnostic tests. The In-
ternational Headache Society has 
created an International Classifica-
tion of Headache Disorders to aid cli-
nicians and investigators.4,5

The diagnosis of episodic child-
hood migraine is adapted from adult 
migraine. It is defined as an episodic 
headache with 5 or more attacks that 
last 2 to 72 hours. It must have 2 or 
more of the following: unilateral or 
bilateral location, pulsating quality, 
moderate to severe pain, or aggrava-
tion by routine physical activity. It 
must also have 1 or more of the fol-
lowing: nausea or vomiting, and 
photophobia and phonophobia. For 
childhood migraine, experts argue 
that headaches are often shorter, 
lasting 30 minutes or more, and often 
fitting 1 or more of each category.6 
Premonitory signs also are different 
in childhood migraine than in adult 
migraine. They are most commonly 
fatigue, mood changes, neck stiff-
ness, cranial autonomic symptoms, 
and cutaneous allodynia, rather than 
visual disturbance or dizziness.7

Diagnosing episodic childhood 
tension-type headache requires 10 or 
more episodes lasting from 30 minutes 
to 7 days. It must have 2 or more of the 
following: bilateral location, pressing 
or tightening quality (nonpulsating), 
mild or moderate intensity, and it can-
not be aggravated by routine physical 
activity. There cannot be nausea or 
vomiting, and no more than 1 of pho-
tophobia or phonophobia.

Children and adolescents may 
present with both migraine and ten-
sion-type headaches, making it dif-
ficult to have separate treatment tri-
als. In fact, it is unclear whether they 
are actual separate biological enti-
ties.8 Most treatments are geared 
toward migraine management, but 
the overall approach for both should 
be 3-pronged, addressing lifestyle 

modifications, a rescue plan, and a 
preventative plan.

Headache treatment: 
lifestyle modification
The most common triggers for 
childhood headache include stress/
anxiety, lack of sleep, warm cli-
mate, and video games.9 Other trig-
gers include glare, eye strain, high  
altitude, menstruation, medica-
tions, fasting, dehydration, certain 
foods (eg, simple sugars, smoked 
meats, chocolate), caffeine use, and 
lack of exercise.

The first step in headache treat-
ment is to better characterize the 
headaches and triggers by keep-
ing a headache diary documenting 
possible triggers, time of day, days 
per month, headache intensity, and 
response to treatment. The number 
and/or intensity of headaches over 
time influences what types of treat-
ment are needed. For example, epi-
sodic headaches (less than 2 times 
a week) can be treated with rescue 
medications alone, whereas head-
aches more frequent than that will 
require preventative treatment as 
well as rescue medications. 

The general categories for lifestyle 
modifications are water and food in-
take, sleep regulation, daily exercise, 
and stress reduction. 

Headache treatment 
rescue plan
Tip: Tell patients and their caregivers 
that the rescue plan should be imple-
mented right at the beginning of the 
headache.

Because of the nature of the head-
ache/pain cycle with amplification 
over time, the longer it takes to treat, 
the harder it is to break the cycle. 
Taking rescue measures early and 
taking the full dose of the abortive 
medication are more effective than 

waiting and then giving a half dose 
followed by another half dose.

Caregivers should be cautioned 
that these medications are only 
meant for rescue. Taking them 
more than 2 or 3 times a week over a 
month-long period can lead to medi-
cation overuse headache syndrome.

Nausea and vomiting are most 
common in younger children as part 
of the headache syndrome,10 and 
antiemetics can be used in conjunc-
tion with headache medications. 
As patients who are nauseated may 
not tolerate swallowing pills, many 
headache medications come in oral-
dissolving or intranasal formulations.

The first line for abortive headache 
treatments includes acetaminophen, 
ibuprofen, and other nonsteroidal 
anti-inflammatory drugs. Random-
ized trials for pharmacologic res-
cue treatments efficacy show acet-
aminophen at 54% and ibuprofen  
at 68.76%.11 

Triptan medications, the second 
line for rescue headache treatments, 
were designed specifically to abort 
migraine headaches. Because they 
have selective activity on atypical 
5HT

1B
 and 5HT

1D
 receptors, their 

mechanisms of action include cra-
nial vasoconstriction, peripheral tri-
geminal inhibition, and inhibition 

  New or quickly-worsening headache type

 Focal and side-locked headache

 Headache maximal at onset 

 Infectious symptoms 

 Pressure-dependent features 

 Focal neurologic symptoms 

 Focal neurologic exam findings

HEADACHE “RED FLAG”  
SIGNS/SYMPTOMS  
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of transmission via the trigeminal 
cervical complex. They are typically 
well tolerated. Common adverse ef-
fects include paresthesia, sleepiness, 
dizziness, and tightness in chest or 
throat. They should not be used more 
than 2 times a week and should be 
avoided in patients with cardiovas-
cular disease, who are pregnant, or 
who have complicated migraines. 
Rizatriptan (efficacy 73-74%) is the 
only treatment approved for patients 
aged 6 to 12 years. Sumatriptan nasal 
spray (64-86%), combination sumat-
riptan/naproxen, almotriptan (72-
73%), and zolmitriptan nasal spray 
(62%) are approved in patients aged 
12 to 17 years.11

Further pharmacologic rescue 
treatments typically have to be ad-
ministered intravenously in the 
emergency department setting. Of 
the dopamine antagonists, prochlor-
perazine (Compazine) IV is the most 
effective abortive in randomized tri-
als at 84.8% pain relief, followed by 
metoclopramide (Reglan) and pro-
methazine (Phenergan).12,13

Headache treatment- 
preventive plan
W hereas patients with episod-
ic headache can often be treated 
with lifestyle changes and rescue  
medications alone, others with 
chronic headaches (> 15 days a month) 
and severe headaches will benefit 
from a preventive plan that aims to  
decrease both headache severity  
and frequency.

Tip: it is important to distinguish 
rescue from preventive treatment, 
so patients do not stop taking pre-
ventive treatments within few days 
when it “doesn’t work.” 

Patients should understand that 
preventive treatment has to start at a 
low dose to minimize adverse effects 
and build up slowly. Within 6 to 8 
weeks of taking it constantly, the goal 
would be a decrease in headache fre-
quency and intensity by at least 50%. 

For many years, the use of phar-
macologic preventive medications 
in childhood headache was based 
on adult studies. A seminal paper 
published in The New England Jour-
nal of Medicine in 2018 based on the 
CHAMP trial (NCT01581281) com-
pared children with episodic mi-
graine in 3 prospective randomized 
groups taking placebo, topiramate 
2 mg/kg, or amitriptyline 1 mg/kg.14 

The trial was stopped early because 
the placebo group did as well as the 
other 2 groups with fewer adverse ef-
fects. It was noted that patients had 
an average of 11 days per month of 
headache (suggesting more of an epi-
sodic than chronic headache picture) 
and that the placebo group received 
appropriate lifestyle management 
and rescue plan counseling. This un-
derscores the efficacy of lifestyle and 
rescue management independent of 
pharmacologic preventive therapy. 

Following this study, many prac-
titioners chose to offer nutraceuti-
cals for headache prevention before 
going straight to pharmacologic 

treatments. Nutraceuticals include 
vitamins, minerals, herbal supple-
ments, and dietary supplements. 
Magnesium, riboflavin (vitamin B

2
), 

coenzyme Q10, and vitamin D
3
 all 

have demonstrated efficacy in some 
pediatric trials for headache preven-
tion,15-18 although there are limited 
studies with a placebo group. Im-
portantly, the adverse effect profile 
for nutraceuticals is better than for 
pharmacologic agents.

If headaches continue to be trou-
blesome despite lifestyle manage-
ment, good rescue therapy, and a 
sustained trial of nutraceuticals, it 
is reasonable to consider pharmaco-
logic preventatives. Cyproheptadine 
(Periactin), an antihistamine, has no 
clinical trial data but has probably 
been used the longest for pediatric 
headache prevention. Although it is 
well-tolerated in younger children, 
patients 8 years of age and older typi-
cally experience too much sedation 
for it to be acceptable. Topiramate, 
an epileptic medication, received 
FDA approval in 2014 for the pre-
vention of headaches in adolescents 
aged 12 to 17 years. Potential com-
mon adverse effects include cogni-
tive slowing, paresthesias, appetite 
suppression, and renal stones. Ami-
triptyline, an antidepressant, can be 
helpful for patients with migraines 
who also have insomnia and/or de-
pression. Besides somnolence, it can 
cause appetite increase, tachycar-
dia, and dry mouth. Propranolol, a 
β-blocker, has 1 randomized control 

 Stress/anxiety (75.5%)*
 Lack of sleep (69.6%)*
 Warm climate (68.6%)*
 Video games (64.7%)*

   Glare/refractive error
 High altitude
 Menstruation
 Medications

 Fasting/dehydration
 Foods/caffeine

COMMON TRIGGERS

*Most common triggers   
Source: *Neut D, Fily, A, Cuvelier JC, Valée L.  The prevalence 
of triggers in paediatric migraine.  J Headache Pain 2012
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trial from 1974 showing efficacy, but 
subsequent studies have been nega-
tive. Possible adverse effects include 
exercise intolerance, depression, and 
light-headedness.

Finally, there are many other 
nonpharmacologic interventions 
that have been shown to be helpful 
in mitigating childhood headache 
and may have a synergistic effect 
with preventive medications. Cog-
nitive behavioral therapy (CBT) in 
combination with amitriptyline was 
more beneficial than CBT alone for 
a group of adolescents.19 There is 
some convincing evidence for bio-
feedback (teaching patients to reg-
ulate physical responses to stress) 
in the prevention of pediatric mi-
graine, sometimes in combination 
with relaxation therapy. At Stanford 
Children’s Health, occupational 
therapists and pediatric pain psy-
chologists are trained in multiple 
modalities such at CBT, biofeedback, 
and relaxation therapy. If there is 
a history of neck/shoulder pain or 
tenderness to palpation of the scalp, 
neck, or shoulders, a physical thera-

pist can help strengthen and realign 
a patient’s posture to prevent cervi-
cogenic headache. There is 1 positive 
study on acupuncture for pediatric 
headache,20 and many adult studies 
demonstrate efficacy in chronic pain 
and headache. It is important to ex-
plain to the patient that acupuncture 
needles are much thinner and less 
painful than typical needles; chil-
dren who have had acupuncture be-
fore seem to prefer this method. 

When to refer 
to a neurologist
Instances in which consultation with 
a neurologist could be helpful would 
include headaches that are severe, 
prolonged, or intractable. Neurology 
consultation would be indicated for 
patients with a complicated aura (eg, 
hemiplegic migraine or migraine 
with brainstem symptoms such as 
dysarthria, vertigo, tinnitus, or dip-
lopia). Referral is advised when a pe-
diatric practitioner is reconsidering 
the diagnosis of primary headaches 
and would like guidance on work-
up for secondary headaches. Finally, 

a practitioner may feel comfortable 
implementing first- or second-line 
therapies but will seek help with less 
conventional treatments, such as 
the new class of anti-cGRP monoclo-
nal antibodies. These have not yet 
been approved in children but are 
increasingly being prescribed off la-
bel for adolescents with intractable 
migraines. The American Headache 
Society Section on Pediatric-Ado-
lescent Headache offers guidelines 
for administering these new treat-
ments.21 Several neuromodulato-
ry devices have been developed for 
the headache population, with 2 ap-
proved by the FDA for adolescents, 
but the studies have very small sizes 
(9-45 patients) and the cost for rent-
ing these devices is often prohibitive.

Childhood headache can be dan-
gerous, debilitating, or both. After 
excluding dangerous causes, it is im-
portant to provide the patient and 
caregiver with a plan for headache 
management that includes education 
on lifestyle management, rescue plan, 
and preventive measures. During the 
current pandemic, screen time and 
eye strain have become more signifi-
cant triggers, whereas, conversely, 
being able to sleep in later on school 
days appears to be beneficial for teen-
agers.22,23 The more that children and 
their caregivers are empowered to 
understand and manage childhood 
headaches, the better for all involved. 

COMMENTS? Email the`m to 
llevine@mjhlifesciences.com

For references, go to 
ContemporaryPediatrics.com/
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The last update to national asthma 
guidelines was in 2007, but a number 
of recommendations are coming for-
ward that could go into the next set of 
updates when they are published.

Asthma is the most common 
chronic childhood disease, affecting 
approximately 5.5 million children 
in the United States.1 Good control of 
asthma is necessary to preserve 
lung function and prevent exac-
erbations, but approximately 40% 
of all pediatric asthma patients 
don’t have their condition under 
control.2 There are a number of 
reasons for this, including nonad-
herence and inadequate treatment 
regimens.

The National Asthma Education 
and Prevention Program published 
updates to its asthma management 
recommendations in December 
2020.1 The update included focus on:
  use of exhaled nitric oxide,
  control of indoor allergies,
  medications for intermittent wheezing,
  use of long-acting muscarinic antagonists,
  immunotherapy, and
  bronchial thermoplasty.

Angela Duff Hogan, MD, FAAAAI, 
FACAAI, FAAP, a member of the Ameri-
can Academy of Pediatrics’ Section on 
Allergy and Immunology and a prac-
titioner at Children’s Hospital of The 
King’s Daughters in Norfolk, Virginia, 
says that updates also need to be made 
on  availability and use of medications.

“Since 2007 there has been numer-

ous medication changes.” Hogan says. 
“There was a time when we felt all asth-
matics should have an inhaled steroid 
year-round with albuterol to use as 
needed. But based on research, we 
know that most patients do not adhere 
to this regimen.”

Although some medications have 
been changed or removed like short-
acting β-agonists, new ones have been 
introduced, and the way others are used 

have changed. One specific change is 
the use of controller medications. Pre-
viously, it was recommended to keep 
children on inhaled albuterol treat-
ments all year, Hogan said. Now, new 
guidelines suggest children aged 4 years 
and younger with recurrent wheez-
ing due to upper respiratory infections 
stop treatments once the infection or 
symptoms resolve. The guideline also 
addresses single-inhaler maintenance 
and reliever therapy (SMART), which 
uses inhaled corticosteroids and for-
moterol for maintenance therapy and 
rapid symptom relief.

“The new guidelines recommend 
in children between the ages of 0 and 
4 with recurrent wheezing episodes 
due to viral infections, that inhaled 
corticosteroids be used with the on-
set of the upper respiratory infection 

along with short acting beta agonist 
(SABAs) and stopped when the symp-
toms resolve. The new guidelines also 
talk about SMART therapy. Smart ther-
apy is single maintenance and reliever 
therapy. It recommends using ICS/
formoterol for both reliever therapy 
and daily therapy,” Hogan explains. “If 
these guidelines are adopted, it means 
patients could have 1 inhaler that they 
use at the beginning of their symptoms 

if they have milder forms of asthma 
or daily for rapid relief of symptoms.”

An official update to the guide-
lines likely will include more recom-
mendations, but here are a number 
of medication changes that may be 
included.

Bronchodilators
Bronchodilators, or short-acting 
β-agonists, aren’t used to manage 
asthma, per se, but can be used for as-
needed relief of asthma symptoms. 
Children with asthma should be treat-
ed with a controller medication regi-
men, according to the Global Initiative 
for Asthma (GINA).3 Albuterol and lev-
albuterol are the 2 bronchodilators ap-
proved for use in the US. A new generic 
version of albuterol called ProAir HFA 
was released in 2020.

Corticosteroids
Low-dose inhaled corticosteroids of-
ten are used for maintenance thera-
py. Some changes to options of this 
medication class are as follows:
  Pulmicort Flexhaler (budesonide) was 

approved for children 6 years and older.

Asthma Everything you need to know
New recommendations and treatment options for this common condition
RACHAEL ZIMLICH, BSN, RN

An offi cial update to 
the guidelines likely 

will include more 
recommendations.
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  QVAR RediHaler (beclomethasone) 
was approved for children 4 years and 
older. It replaces the former metered 
dose inhaler.

  Fluticasone propionate HFA and the 
dry powder inhaler (DPI) can be used in 
children 4 years and older.

  Twisthaler (mometasone) was 
approved for children 4 years and older.

  Fluticasone furoate DPI and 
mometasone HFA are now available to 
younger children 5 years and older.

Combination therapies
Inhaled corticosteroids and long-
acting B-agonists (LABAs) can be 
used to control chronic inflammation 
as well as asthma, symptoms. In 2017, 
the United States Food and Drug 
Administration (FDA) removed safety 
warnings for LABAs.

Leukotriene receptor 
antagonists
For mild asthma or allergy-related or 

exercise-induced asthma, antileu-
kotriene medications such as mon-
telukast can be helpful. However, the 
FDA has added a warning to montelu-
kast after behavior and mood chang-
es were noted in some individuals 
taking this medication. Patients who 
take montelukast should be moni-
tored for neuropsychiatric changes.

Hogan says the updates will re-
flect some of the recommendations 
released in 2019 by GINA, as well as 
other international organizations that 
update asthma guidelines each year. 
One of these recommendations was 
to stop treating adolescents and adults 
who have asthma with short-acting 
β-agonists alone. Instead, patients 
with mild asthma should receive in-
haled corticosteroids for chronic man-
agement or symptomatic relief.

In addition, “The recommenda-
tions were that sublingual immuno-
therapy is not recommended in the 

treatment of asthma, and that sub-
cutaneous immunotherapy should 
not be used in patients with severe or 
unstable asthma,” Hogan says.

“In terms of environmental control 
measures…allergen reduction should 
only be used in those individuals who 
have allergen-induced symptoms 
and sensitization to specific indoor 
allergens,” Hogan continued. “There 
is little evidence to support [the idea 
that] isolated single interventions re-
ally make much impact on asthma 
control, exacerbations,  and other rel-
evant outcomes.” 

COMMENTS? Email them to 

llevine@mjhlifesciences.com

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

For references/complete article,
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HPV vaccine in pregnancy is 
not linked to adverse birth outcome

The 9-valent human papillomavirus 
(9vHPV) vaccine is recommended for 
individuals aged 11 to 26 years, and 
recently expanded to women up to 45 
years old. A study in JAMA Network 
Open offers data on whether exposure 
is linked to adverse birth outcomes.

The investigators used data from 7 
health systems in the Vaccine Safety 
Datalink, which included pregnan-
cies among females aged 12 to 28 
years that ended between October 
2015 and November 2018. Vaccine ex-
posures were distal (9vHPV or 4-va-
lent HPV [4vHPV] vaccine adminis-

tered from 22 to 16 weeks before last 
menstrual period [LMP]), peripreg-
nancy (9vHPV vaccine administered 
from 42 days before LMP until LMP), 
and during pregnancy (9vHPV vac-
cine administered from LMP to 
19 completed weeks’ gestation).

The study included 1493 pregnant 
participants. The investigators found 
that administering the 9vHPV vaccine 
during pregnancy was not linked to an 
increased risk of spontaneous abortion 
(HR, 1.12; 95% CI, 0.66-1.93) when com-
pared with a distal vaccine exposure. 

Similar findings were found with 

peripregnancy 9vHPV vaccine ex-
posures. When looking at the live 
births, exposure to 9vHPV vaccine 
during pregnancy was not linked 
to preterm birth or small-for-gesta-
tional-age birth. Across all exposure 
groups, birth defects occurred in ap-
proximately 1% of live births.

The investigators concluded that 
exposure to the 9vHPV vaccine either 
during or around pregnancy is not a 
common occurrence and that, when 
exposure does happen, it is not linked 
to either spontaneous abortions or se-
lect adverse birth outcomes. 

For references and full article,
go to bit.ly/3uZMi30

INFECTIOUS DISEASE

A study examines the effect of such exposure on birth outcomes.
MIRANDA HESTER
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Implications for medical 
practice
In order to comply with the pre-2021 
coding guidelines, physicians were 
spending too much time writing 
bloated notes to justify the level of 
service billed; many were frequent-
ly completing their notes at home. 
This was just one of many factors 
contributing to physician burnout. 
Recognizing the burden that doc-
umentation was placing on medi-
cal providers, CMS launched their 
“Patients Over Paperwork” initia-
tive in 2017, and finalized guidelines 
based on the 2020 AMA relative val-
ue scale (RVS) Update Committee 

(RUC) suggestions. A benefit of the 
updated guidelines is that pediatri-
cian work relative value unit (wRVU) 
productivity will increase for well 
visit codes and acute visit codes. As 
a consequence, compensation will 
likely increase by as much as 9% for 
pediatricians whose pay is based 
predominantly on wRVU output.1 
On December 22, 2020, congress ad-
justed the Medicare Physician Fee 
Schedule (MPFS) conversion factor, a 
change that will likely improve 2021 
pediatrician compensation further.2

Prior to 2021, billing for an outpa-
tient visit required a very complicated 
mixture of documenting appropriate 
elements of the patient’s history and 
physical along with the medical deci-

sion-making (MDM) associated with 
the visit or time spent counseling  pa-
tient or coordinating care. The updat-
ed CMS guidelines are based only on 
1) a clearer method of assigning MDM 
or  2) a new methodology for assign-
ing a time component to the visit on 
the date of service. 

Medical decision-making: 
2021 guidelines
As they did previously, CMS recog-
nizes 4 levels of MDM (straightfor-
ward, low complexity, moderate com-
plexity, and high complexity). MDM 
quantifies the complexity of estab-
lishing a diagnosis and/or selecting 
management options by measuring:

•  The number and complexity of problems 
addressed at the encounter
•  The amount and/or complexity of data to 
be reviewed and analyzed 
•  The risk of complications and/or 
morbidity with patient treatment  
     

This year, to guide MDM decisions, 
providers must become familiar with 
the coding table on page 21. As in the 
past, the table columns list the num-
ber and complexity of problems ad-

2021 Evaluation and 
management coding update
Effective January 1 this year, the Centers for Medicare & 
Medicaid Services (CMS), with guidance from the American 
Medical Association (AMA), implemented a new evaluation 
and management (E/M) coding system for outpatient visits. 
Tthe first change in 25 years, it was developed to ease the 
documentation burden on medical providers. This article 
details the nuances of the 2021 E/M coding system, to help 
keep office notes in compliance with the new guidelines.

ANDREW J. SCHUMAN, MD

The AMA, who developed the Current Procedural Terminology (CPT) coding system, commissioned a study that indicated 
that the new guidelines would produce a conservative reduction of 2.11 minutes per visit. Thus, a physician that sees  
20 patients per day could realize over 180 hours of freed time over 1 year to focus on care.

C O N T I N U E D  O N  PAGE 22
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TABLE 1  MDM CODING TABLE

MDM LEVEL
To qualify for an MDM level, 
2 of the 3 elements for that 

level of decision-making 
must be met or exceeded.

PROBLEMS ADDRESSED
Check boxes

DATA REVIEWED AND ANALYZED
Record number or check boxes

Each unique test, order, or document contributes to the combination of  
2 or 3 items in Category 1.

RISK OF ADDITIONAL  
TESTING/TREATMENT

Circle 1

Low (99203/99213) 2 or more self-limited or 
minor problems 
OR
1 stable chronic illness 
OR
1 acute, uncomplicated  
illness or injury 







Need 1 of 2 categories
Category 1: Tests and documents

Any combination of 2 from the following. Each note or 
test counts as 1 point. Record number in field.

External notes reviewed  
Test results reviewed  
Tests ordered  

OR
Category 2: Independent historian (guardian or 
parent) (check box) 







Low risk of morbidity 
from further testing or 
treatment

Recommend OTC 
medications; physical, 
occupational, or speech 
therapy

Moderate 
(99204/99214)

1 or more chronic 
illnesses with 
exacerbation, 
progression, or  
adverse effects of 
treatment, stable 
OR
1 undiagnosed new 
problem, uncertain 
prognosis
OR
2 or more stable chronic 
illnesses  
OR
1 acute illness with 
systemic symptoms  
OR
1 acute complicated 
injury  











Need 1 of 3 categories
Category 1: Tests and documents

Any combination of 3 from the following. Each note or 
test counts as 1 point. Record number in field.

External notes reviewed  
Test results reviewed  
Tests ordered  
Independent historian used (check box, counts as 1)  

OR
Category 2: Independent test interpretation  
OR
Category 3: Discussion of test/management with 
external provider  










Moderate risk of 
morbidity from further 
testing or treatment

Examples:
Prescription drug 
management
Minor surgery with 
patient risk factors
Elective major surgery 
without risk factors
Diagnosis/treatment 
affected by social 
determinants of health

High (99205/99215) 1 or more chronic 
illnesses with severe 
exacerbation, 
progression, or adverse 
effects of treatment  
OR
1 acute or chronic illness 
or injury that poses a 
threat to life or bodily 
function  





Need 2 of 3 categories
Category 1: Tests and documents

Any combination of 3 from the following. Each note or 
test counts as 1 point. 

External notes reviewed
Test results reviewed 
Tests ordered 
Independent historian used (check box, counts as 1) 

OR
Category 2: Independent test interpretation 
OR
Category 3: Discussion of test/management with 
external provider 










High risk of morbidity 
from additional 
diagnostic testing or 
treatment

Examples:
Drug therapy requiring 
intensive monitoring for 
toxicity
Major surgery with risk 
factors
Emergency major surgery 
Hospitalization
Decision not to 
resuscitate or de-
escalate care due to poor 
prognosis

KEY: MDM, medical decision-making
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dressed, the data reviewed for the visit, 
and the risk associated with treating 
the patient. The performance and in-
terpretation of in-office tests (rapid 
strep, rapid flu tests, etc.) as well as 
external tests, cush as complete blood 
count (CBC) or an x-ray done at a hox-
pital are appropriate to consider as 
data elements. Each test counts as 1, if 
it is performed or evaluated on the day 
of service (see Figure 1 below). 

Looking at the coding table, deter-
mining the level of MDM associated 
with a visit depends on 2 of 3 scores 
associated with elements of care col-
umns. To qualify for an MDM level, 
2 of the 3 elements for that level of 
decision-making must be met or ex-

ceeded. Keep in mind that, for pedia-
tricians, the majority of outpatient 
visits are low complexity (level 3 – 
99203 new patient, 99213 established 
patient) and moderate complexity 
(level 4 – 99204 new patient, 99214 es-
tablished patient).

Level 3 visits
Level 3 low-level visits are associated 
with the evaluation of 2 self-limiting 
or minor problems, 1 stable chronic 
illness, or a new uncomplicated ill-
ness or injury. Data to meet threshold 
criteria for a low-complexity visit in-
clude reviewing documents from an 
external source or ordering or review-
ing tests (that are not in-office tests). 
Each document and unique test or or-

der is counted and must add up to 2 or 
higher to meet the threshold for data 
analysis for a level 3 visit. 
   Alternatively, obtaining a history 
from an independent historian (ie, a 
parent or guardian in the case of a pe-
diatric visit) alone satisfies the data el-
ement for a level 3 visit. The risk asso-
ciated with level 3 visits is associated 
with a low risk of morbidity from ad-
ditional tests or treatment, such that 
there would be a minimal amount of 
discussion involved in completing 
the visit.

For most pediatricians, level 3 or 
low-complexity visits are straightfor-
ward. The American Academy of Pe-
diatrics (AAP)3 suggests assigning lev-
el 3 visits to the following conditions: 

CC: 5-year-old male, with cough and occasional wheeze x 1 week 
Accompanied by: Mother, good historian
History obtained from: Patient and mother

 HPI: Patient has had nonproductive cough for 1 week. Occasional 
shortness of breath and wheeze reported but not for last 2 days. 
Cough is worse at bedtime and has not improved with OTC cough 
medications. Patient also has had occasional vomiting and 
intermittent fevers to 102 °F.

PMH: No history of asthma or history of ear tubes 
FH/SH: No household members with a respiratory infection.  
No family history of asthma or recurrent ear infections

ROS: 
Eyes: No pain, eye discharge, or vision changes

Ears: No pain or drainage
Nose: No trauma, discharge
Throat: No throat pain 
Respiratory: As above

Temp 101.2 °F (oral) | Ht 109.2 cm (3’ 7”) | Wt 20.252 kg | SpO2 98%
PE: 
General: awake and alert, interactive, NAD 
Head: NC/AT
Ears: TMs normal
Nose: No discharge noted
 Throat: MMM, pharynx without tonsillar enlargement, exudate, or 
injection
Neck: No masses or adenopathy
Lungs: Rhonchi noted throughout both lung fields
Abd: soft, nontender, no distension or organomegaly

FIGURE 1 EXAMPLE OF LEVEL 4 ESTABLISHED PATIENT VISIT

KEY: A, assessment; Abd, abdomen; CC, chief complaint; FH/SH, family history/social history; HPI, history of present illness; MMM, moist mucous 
membranes; NAD, no acute distress;  NC/AT, normocephalic atraumatic; P, plan; PE, physical exam; PMH, past medical history; ROS, review of systems;  
TM , tympanic membranes

C O N T I N U E D  F R O M  PAGE 20

A: Pneumonia 
P: Zithromax 200 mg course prescribed. Patient may continue Mucinex DM 1 tsp q 6 hrs as necessary. Motrin 200 mg Q6 hours when 
necessary for pain or fever. Follow-up in one week's time to reassess pneumonia. Follow-up sooner if present symptoms worsen or new 
symptoms  develop. Mother expressed understanding and agrees with plan. 

MDM: Moderate, established patient- 99214: One acute illness with systemic symptoms and prescription drug management. 

OR
Total of 30 minutes spent on the following: Obtaining a history from patient and parent, performing an examination, discussing 
recommentations with the parent and patient, writing a prescription and writing the EHR note. 
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  Mild upper respiratory infection and 
mild diaper rash, with home care 
recommendations

  Pharyngitis with negative 
streptococcal test, with independent 
historian

  Acute gastroenteritis, with 
independent historian, instructions 
for symptom management

  Follow-up of stable attention-deficit 
hyperactivity disorder (ADHD), with 
limited data, drug management

   Follow-up of stable asthma, with 
limited data, prescription drug 
management

  Uncomplicated hand, foot, and mouth 
disease, with advice for home care 
and infection control

  Allergic rhinitis due to pollen, with 
advice for over-the-counter medication

   Minor sprain, with recommendation 
for use of soft brace

   Wound repaired in emergency 
department or urgent care requiring 
evaluation and suture removal

   Overuse injury requiring order for 
physical therapy

Level 4 visits
Level 4 moderate-level visits are asso-
ciated with the evaluation of 1 or more 
chronic illnesses with exacerbation, 
progression, or adverse effects of treat-
ment; 2 or more stable chronic illness-
es; 1 undiagnosed new problem with 
uncertain prognosis; 1 acute illness 
with systemic symptoms; or 1 acute 
complicated injury. Data required to 
meet the threshold criteria for mod-
erate-complexity visits require sat-
isfying 1 out of 3 categories. The first 
includes the data count described in 
a level 3 visit, including a data point if 
the history is obtained in full or in part 
from an independent historian. Credit 
for category 1 of level 4 visits requires a 
data count of 3 or higher. The second 
data category is the interpretation of a 
test performed by another physician, 
and the third is a discussion of treat-
ment with an external physician.

The risk associated with moderate-
complexity visits includes prescribing 
medication, decisions regarding mi-
nor surgery with risk factors, decisions 
regarding elective major surgery with-
out risk factors, or diagnosis  or treat-
ment limited by social determinants of 
health. Social determinants of health 
refer to a patient’s ability to adhere 
to recommendations based on their 
economic situation (eg, insurance sta-
tus) or social situation (eg, homeless-
ness). However, when a physician is 
deciding whether a visit merits a level 
4 designation, the landscape can be 
murky. What about an uncomplicated 
conjunctivitis for which an antibiotic 
is prescribed? How about when a pa-
tient presents with an ear infection 
with pain or fussiness and no other 
symptoms? Fortunately, as with level 
3 visits, the AAP3 gives examples of the 
types of encounters that merit a level 4 
evaluation. These include, but are not 
limited to:

  Fever, cough, and third episode of 
otitis media within 3 months in infant; 
antibiotics prescribed

  Acute gastroenteritis with 
dehydration; administration of 
antiemetic drug, oral rehydration plan

  Follow-up of stable ADHD; discussion 
with school nurse, medication 
management

  Asthma with exacerbation but 
not respiratory distress, requiring 
prescription drug management

  Asthma with report of increased 
symptoms, requiring medication 
change

  Follow-up for stable asthma 
and stable anxiety disorder with 
medication management

  Symptoms and findings supporting 
strep throat; positive streptococcal 
test, antibiotic prescribed

  Unexplained bruising; with 
independent historian and 2 or more 
laboratory tests ordered and/or 
results reviewed

  Follow-up of head injury with 
brief loss of consciousness with 
intermittent headaches and 
confusion; order for cognitive testing, 
review of radiology report from 
initial treatment at hospital, and 
independent historian

  Foreign body in ear, with decision 
regarding removal of foreign body 
under anesthesia

  Caregiver refusal of testing or 
consultation for an undiagnosed new 
problem due to out-of-pocket costs

Level 5 visits
Level 5 high-level visits are associated 
with 1 or more chronic illnesses with 
severe exacerbation or progression. 
They are also associated with the ad-
verse effects of treatment of an acute 
or chronic illness or injury that poses 
a threat to life or bodily function. Data 
to meet threshold criteria for high-
complexity visits must satisfy 2 out of 
3 categories (see Level 4 above). The 
risk associated with high-level visits 
is a high risk of morbidity from addi-
tional diagnostic testing or treatment.

TABLE 2  TIME ASSOCIATED 
WITH VISITS, 2021

CPT CODE 2021 TOTAL TIME  
MINUTES/VISIT

99202 New patient 15-20 

99203 New patient 30-44

99204 New patient 45-59

99205 New patient 60-74

99212 Established 
patient

10-19

99213 Established 
patient

20-29

99214 Established 
patient

30-39

99215 Established 
patient

40-54

99417 (see text) 15

For 99205 and 99215 visits requiring more time, you can 
additionally code for a 99417 visit in 15-minute units. 

KEY: CPT, current procedural terminology
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According to the AAP,3 examples of 
level 5 visits would include:
  Decision for or against hospital 

admission in a patient with acute 
respiratory distress (eg, status 
asthmaticus)

  In-office hydration therapy 
for dehydration, with plan for 
hospitalization if patient is unable 
to tolerate oral rehydration before 
leaving office

  Infant with fever, tachycardia, 
lethargy, and dehydration, with 
decision to admit to hospital

  A patient is seen for recent seizures 
requiring hospital management. 
The physician reviews hospital 
records including recent video 
electroencephalogram test results 
read by another physician, obtains 
history from caregivers who 
witnessed seizures, and monitors for 
toxicity due to long-term use of an 
antiepileptic drug.

  Parents seek hospitalization of their 
child who planned suicide but was 
stopped before injury occurred.

  Decision for hospitalization for 
suspected or confirmed appendicitis

If you use MDM to code, you must 
accurately determine those elements 
of MDM that contributed to your 
determination of the level of service. 
Usually, your assessment and plan 
will contain enough details to justify 
the level of MDM billed for. The 
prudent pediatrician will conclude 
a level 4 or 5 note by presenting the 
MDM elements documented in the 
note (Figure 1). The note in Figure 1 
was presented in table format with 
invisible borders to conserve space, 
which enables reading without 
scrolling. Important components of 
the note are highlighted to capture 

the reader’s attention. Documenting 
MDM at the end of your note reduces 
the chance of an insurance company 
audit. It also serves as a reminder 
to document the elements needed 
to justify the level of service you 
submit.

Coding by time
Using time to determine a level of ser-
vice can be less confusing compared 
to assigning a level of service using 
MDM. Time now consists of:

•  Preparing to see the patient, reviewing 
tests and external notes

•  Obtaining a history from the parent

•  Performing an examination

•  Ordering medication or tests

•  Referring to and possibly 
communicating with other health care 
providers on management

•  Documenting in the health record

•  Communicating results (on day of 
service) with the patient

•  Time spent in care coordination

Coding by time is dependent on pro-
viders being honest in their determina-
tion of time elements during a visit. As 
such, visits coded by time are quite dif-
ficult for insurance companies to reject. 

Conclusion
A brief webinar on the guide-
lines is available on the medgiz-
mos.com website. You can also visit 
MDMTool.org (Figure 2) which helps 
providers code more accurately. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com

Andrew J. Schuman is a clinical assistant 
professor of pediatrics, Geisel School of 
Medicine at Dartmouth, Lebanon, New 
Hampshire. He has nothing to disclose.

*Developed by Andrew Schuman and Robert Schuman, M.Ed, BS, to facilitate coding according to the 2021 
guidelines.

PROBLEMS ADDRESSED

LEVEL 2 (MINIMAL)

1 self-limited or minor problem  

LEVEL 3 (LOW)

2 or more self-limited or minor problems 

1 stable chronic illness 

1 acute, uncomplicated illness or injury 

LEVEL 4  (MODERATE)

1 or more chronic illnesses with exacerbation, progression, or side effects of treatement 

2 or more stable chronic illnesses 

1 undiagnosed new problem with uncertain prognosis 

1 acute illness with systemic symptoms 

1 acute complicated injury 

LEVEL 5 (HIGH)

1 or more chronic illnesses with severe exacerbation, progression, or side 
effects of treatment



1 acute or chronic illness or injury that poses a threat to life or bodily function 

FIGURE 2  MDMTool.org* Checklist

For references and 
additional tables, go to 

ContemporaryPediatrics.com/
coding-2021
ContemporaryPediatrics.com/
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Food allergies can develop in individuals 
at any age, although many develop during 
childhood. Milk, eggs, peanut, tree nuts, fish, 
shellfish, soy, and wheat make up approxi-
mately 90% of food allergies in the United 
States. The National Institute of Allergy and 
Infectious Diseases (NIAID) defines food al-
lergy “as an adverse health effect arising from 
a specific immune response that occurs re-
producibly on exposure to a given food.”1

     When assessing patients for food allergies, 
the pediatrician should remember that pa-
tients reporting a food allergy are far more 
common than challenge-confirmed food al-
lergy, that food allergies are more common 
in children and those with atopic diseases, 
and that a small number of foods account for 
the great majority of food allergies.4

Patients are frequently referred to pedi-
atric allergists due to concern that a food 
might have caused a particular set of symp-
toms. Common complaints include rash, 
rhinitis, itchy mouth, loose stools, and/
or abdominal pain. It is important to real-
ize that imunoglobulin E (IgE)-mediated 
food allergy will almost always elicit a re-
sponse within 2 hours after food ingestion 
and is reproducible when that type of food 
is consumed again. For instance, if a rash 

develops when a patient drinks milk, then 
a thorough dietary history should include 
what other types of dairy the patient con-
sumes. If the patient is eating cheese, yo-
gurt, or ice cream without symptoms, then 
milk allergy can be eliminated from the dif-
ferential diagnoses. 

Another situation is confusion around 
lactose intolerance and milk allergy. If a pa-
tient can tolerate lactose-free cow milk, they 
are not allergic because the milk protein is 
still present. A reaction consisting of hives, 
swelling, vomiting, severe abdominal pain, 
coughing, wheezing, and other IgE-medi-
ated symptoms is concerning for true food 
allergy. It is important that patients with a 
history of a reaction concerning for food al-
lergy see an allergist promptly, especially 
when milk or egg is presumed to be the 
culprit. These patients often can tolerate 
extensively baked products that have milk 
or egg as ingredients, so a thorough review 
with an allergist can determine if and when 
the patients can tolerate these products. 

Patients also are commonly referred for 
consultation following food exposure with 
complaints of rhinitis. There are no published 
studies of food allergy presenting with rhini-
tis symptoms alone. There is no evidence of 
IgE-mediated food-induced rhinitis symp-
toms without anaphylaxis with whole-body 
symptoms (ie, hives, difficulty breathing, or 
diarrhea); therefore, there is no indication to 

Food allergies

ELIZaBETH LEFaVE, DNP, aPRN, 
PNP-BC, aE-C; aND JENNIFER 
THOMPSON, MD

Elizabeth LeFave is a 
nurse practitioner at the 
University of Florida in 
Gainesville.

Approximately 8% of children and adolescents in the United States have food allergies,  
and the incidence continues to grow.¹ Between 1997 and 2007,  

food allergies increased by 18% in individuals 18 years or younger,² and in 2006,  
88% of schools had at least 1 student with a food allergy.³ 
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Gainesville.
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test for food allergens in patients pre-
senting with rhinitis symptoms.5 Fur-
thermore, there is no reason to elimi-
nate a food a child has been eating and 
tolerating regardless of specific IgE 
level or skin prick test results. 

Serum IgE levels for an indiscrim-
inate panel of foods should never be 
drawn when evaluating food allergy. 
A thorough history that includes 
foods ingested, timing of symptom 
onset in relation to the food, symp-
toms, symptom duration, and sub-
sequent exposure to the food should 
be obtained. If the patient has been 
able to tolerate a normal amount 
of the food following the reaction, 
food allergy can be eliminated. The 
misinterpretation of IgE levels often 
leads to the inappropriate avoidance 
of a food, which may lead to the de-
velopment of true IgE-mediated food 
allergy. Although food-specific IgE 
levels and skin prick testing can be 
useful, it is important to recognize 
that the gold standard for determin-
ing if a patient has a true food allergy 
is ingestion of the food. If it is toler-
ated without reaction, there is no 
food allergy and any positive testing 
results are false positives. 

Social media has had positive and 
negative aspects in the realm of food 
allergy. Social media allows patients 
and families to connect with one an-
other to share their experiences, swap 
recipes geared toward those with food 
allergies, and find support. However, 
it also allows for open discussion of 
food allergy and food sensitivity in 
which information presented might 
not be evidenced based or accurate. 
Advertising for IgG (not IgE) 
testing has led to inappro-
priate food allergy test-
ing and unnecessary 
food avoidance. IgG is 
a marker of exposure, 
and one would not be 

surprised to find that foods that are 
routinely consumed have detectable 
IgG values. An elevated IgG value has 
no role in diagnosing food allergy. IgE 
or skin prick testing is used to bolster 
the evidence that there was a particu-
lar food responsible for the symptoms 
that are compatible with allergy; it 
cannot be used by itself to make the 
diagnosis of a food allergy. The over-
use of serum IgG testing for dietary 
guidance can lead to unnecessary 
avoidance of foods, which may lead to 
nutritional deficient dietary practices, 
a big concern in a growing child.

Perhaps the newest breakthrough 
in the area of food allergy over the 
past year has been the US Food and 
Drug Administration approval of Pal-
forzia, an oral immunotherapy prod-
uct aimed at reducing the severity of 
reactions to peanut exposure among 
individuals with a peanut allergy. Al-
though there are al-
lergists across the 
United States who 
offer oral immu-
notherapy for 
various foods, 
t h e s e  a r e 
typically not 
covered by 
insurance 
and cost 
can be a 
bar-

rier. Whereas Palforzia is not a cure for 
peanut allergy and does not allow an 
individual to eat peanut ad lib, it is an-
other option for managing food aller-
gies. With the advancements over the 
past few years in food allergy, such as 
recommendations about early peanut 
introduction in infants at higher risk 
of developing peanut allergy, patients 
should be evaluated by an allergist 
who keeps abreast of the latest devel-
opments in the field. 

COMMENTS? Email them to  
llevine@mjhlifesciences.com

For references, go to 
ContemporaryPediatrics.com/

state-of-union-food-allergies-2021
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A pragmatic and clinically focused 
approach to these issues should fa-
cilitate the pediatrician in their 
treatment of infants with prenatally 
detected hydronephrosis.

The use of routine fetal ultrasound 
has increased the diagnosis of ANH. 
ANH, which is dilation of the fetal 
renal collecting system, is one of the 
most common fetal anomalies, oc-
curring in 1% to 5% of pregnancies.1,2 
However, Hamilton et al reported an 
incidence of 1% to 2% of pregnan-
cies in the United States, or 40,000 
to 80,000 cases annually based on 
an estimated annual birth rate of 4 
million.3 Prenatal ultrasound, which 
can visualize the kidneys at 12 to 13 
weeks’ gestation and identify dis-
tinct renal architecture by week 20, 
has the advantage of allowing follow-
up without invasive testing or radia-
tion exposure. Fetal magnetic reso-
nance imaging may be indicated in 
select cases to further delineate the 
structural abnormalities of the fetal 

urinary tract. 
ANH may be a sign of underlying 

severe fetal urinary system anomalies 
or chromosomal aneuploidies and 
also may be associated with impaired 
renal development and fetal renal 
parenchymal injury.2,4 ANH may be 
transient in 50% to 70% of cases. It 

also may be secondary to ureteropel-
vic junction (UPJ) obstruction in 10% 
to 30% of cases, vesicoureteral reflux 
(VUR) in 10% to 40% of cases, uretero-
vesical junction (UVJ) obstruction in 
5% to 15% of cases, multicystic dys-
plastic kidney in 2% to 5% of cases, 
posterior urethral valves (PUV) in 1% 
to 5% of cases, and other anomalies.5

Due to the increase in the detection of 
ANH, pediatricians had increased re-
sponsibility in administering paren-
tal prenatal counseling and pre- and 
postnatal diagnostic and treatment 
plans. The rationale for early diag-
nosis of ANH is to treat urinary tract  

Antenatal hydronephrosis  
A pediatrician’s dilemma: understanding, 
diagnosing, and treating ANH
Antenatal hydronephrosis (ANH), also referred to as urinary tract 
dilation (UTD), is one of the most confounding challenges to the 
practicing pediatrician. When dealing with newborns and children 
with ANH, pediatricians face understanding the significance of the 
degree of hydronephrosis, risk assessment, prenatal and postnatal 
management, and the use of prophylactic antibiotics. 
AMIN J. BARAKAT, MD, FAAP; 
AND H. GIL RUSHTON, MD, FAAP

grade 1 grade 2 grade 3 grade 4

Urine barely  
splits sinus

Full pelvis, major 
calyces dilated

Uniformly dilated 
minor calyces,  

parenchyma spared

Parenchymal  
compromise

FIGURE 1  SOCIETY FOR FETAL UROLOGY 
CLASSIFICATION OF ANTENATAL HYDRONEPHROSIS10
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obstruction and prevent pyelonephri-
tis, renal calculi, loss of renal func-
tion, and chronic kidney disease. 

Degree of hydronephrosis
Three systems are used to classify 
the degree of ANH: renal pelvic di-
ameter (RPD), Society for Fetal Urol-
ogy (SFU) criteria, and UTD clas-
sification. Although not uniformly 
accepted, the most common method 
to determine RPD is measurement 
of the maximum anteroposterior di-
ameter of the renal pelvis in a trans-
verse plane.6 RPD of less than 4 mm 
at less than 28 weeks’ gestation and 
less than 7 mm at 28 weeks’ gesta-
tion is usually transient and does not 
usually require postnatal workup or 
future intervention.7 These authors 
found that an anteroposterior diam-
eter (APD) of 4 mm or greater before 
33 weeks’ gestation or 7 mm or great-
er after 33 weeks’ gestation was 100% 
accurate in identifying patients with 
abnormal renal function or those who 
might require intervention postnatal-
ly. However, many of these patients 
will demonstrate spontaneous im-
provement without surgical interven-
tion. Others have classified RPD as 

mild, moderate, or severe according 
to specific measurement criteria (Ta-
ble 18). An RPD of greater than 10 mm 
in the second trimester is associated 
with increased risk for the presence 
of congenital anomalies of the kidney 
and urinary tract (CAKUT). Howev-
er, a clear cutoff value for defining 
obstruction requiring surgical inter-
vention has not been determined.

In 1993, the SFU proposed a clas-
sification based on the appearance of 
the calices, renal pelvis, and renal pa-
renchyma to determine the grade of 
ANH (Table 29) (Figure 110). The SFU 
grading system is probably the most 
commonly used system of classifica-
tion for both pre- and postnatal grad-
ing of UTD.5 

In 2014, a multidisciplinary work 
group proposed a revision to the SFU 
classification, using “UT dilation” as 
a common terminology that would 
lead to a more standardized report-
ing of abnormal findings. This clas-
sification requires more extensive 
modifiers to determine the level of 
urinary tract obstruction than the 
SFU system. In the normal fetus, caly-
ceal dilation is absent, the renal pa-
renchyma has normal thickness and 

appearance, the ureter is not seen, 
the bladder is normal, and there is 
no unexplained oligohydramnios 
(Table 35). According to the new UTD 
system, the renal pelvis is considered 
to be not dilated if the APD measures 
less than 4 mm at less than 28 weeks’ 
gestation, less than 7 mm at 28 weeks’ 
gestation or greater, and less than 10 
mm postnatally. A fetus is considered 
to be at increased risk of postnatal 
uropathy if the APD of the renal pel-
vis is 7 mm or greater at less than 28 
weeks’ gestation, or 10 mm or greater 
at 28 weeks’ gestation or greater, or if 
there is 1 of the following: dilation of 
peripheral calyces, abnormal paren-
chymal thickness, appearance of vis-
ibly dilated ureter, abnormal bladder, 
or the presence of oligohydramnios.5 

Patients with pathological ANH 
have high SFU and APD grades, and 
both grading systems may be used as 
relatively reliable predictors for the 
outcome of ANH, including ANH re-
gression and postpartum surgery.11 
These authors found that the sensi-
tivity and specificity of the SFU and 
that of the APD grading system are 
very similar, indicating that both 
grading systems have a relatively 

FIGURE 2  POSTNATAL MANAGEMENT OF ANTENATAL HYDRONEPHROSIS 

I. Mild unilateral hydronephrosis 
(SFU grade 1-2; fetal A-P diameter > 7mm)

Initial US ON day of life 1-3:

Repeat US in 3 mos
  If improved, no further studies
  If stable, repeat US in 6-9 mos

  If worsened (SFU grade 3-4), MAG-3 
Lasix renal scan or refer to pediatric 
urologist/nephrologist

Initial US AFTER day of life 3:

Repeat US in 6-9 mos
  If improved, no further studies
  If stable, repeat US in 6-9 mos

  If worsened (SFU grade 3-4), MAG-3 
Lasix renal scan or refer to pediatric 
urologist/nephrologist

II. Moderate or severe hydronephrosis  
(SFU grade 3-4; fetal A-P diameter > 15mm)

  Antibiotic prophylaxis with amoxicillin 25 mg/kg/day 
  MAG-3 Lasix renal scan and/or refer to pediatric urologist/ nephrologist

III. Bilateral or associated with ureteral 
dilation, duplicated system, solitary or 
small dysmorphic kidney

  Antibiotic prophylaxis with amoxicillin 25 mg/kg/day 
  VCUG and/or refer to pediatric urologist/nephrologist

KEY: A-P, anterior-posterior; SFU, Society for Fetal Urology; US, ultrasound; VCUG, voiding cystourethrogram
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high diagnostic accuracy. However, 
they noted that the combination 
of both grading systems seems to 
have a higher diagnostic value com-
pared with that of each system alone  
regarding the discrimination of patho-
logical ANH from physiological ANH.

Prenatal management
Management of ANH depends on the 
risk assessment. A fetus categorized 
as low risk based on ultrasound pri-
or to 32 weeks’ gestation will require 
only 1 further repeat ultrasound at 
starting at 32 weeks’ gestation. How-
ever, ANH (APD > 4 mm in the sec-
ond trimester, > 7 mm in the third 
trimester) requires further follow-
up. Findings suspicious of PUV (ol-
igohydramnios, dilated bladder, or 
bilateral ANH) warrant monitoring 
every 2 to 4 weeks throughout preg-
nancy, and any comorbid fetal ab-
normality also should be investigat-
ed.12 If increasing oligohydramnios 
is seen after 20 weeks’ and before 32 
weeks’ gestation, bladder outlet ob-
struction is suspected and fetal in-
tervention such as vesicoamniotic 
(VA) shunting may be considered. 
This will allow for the return of am-
niotic fluid in an effort to promote fe-
tal lung development. The middle of 
the second trimester is the ideal time 

period to offer prenatal intervention. 
Fetal intervention of VA shunting 

may improve postnatal outcome in 
fetuses with lower urinary tract ob-
struction who have favorable fetal re-
nal function parameters. Fetal renal 
function can be evaluated by combin-
ing fetal urinary biochemistry profiles 
with ultrasound characteristics of fe-
tal kidneys according to gestational 
age.13 Increased levels of sodium, 
calcium, chloride, β2 microglobulin, 
and decreased levels of creatinine 
after 18 weeks’ gestation measured in 
fetal urine in patients with bilateral 
obstructive uropathy and oligohy-
dramnios are associated with poor 
neonatal outcomes and may serve as 
adjuvants to decide on the need for 
antenatal intervention.14 Morris et al15 
reported higher survival in the fetuses 
receiving VA shunting, whereas Spiro 
et al16 reported that prenatal interven-
tions do not improve renal function 
prognosis of patients with oligohy-
dramnios associated with CAKUT.

Postnatal management
Because there is no consensus on the 
postnatal approach to ANH, fetuses 
with persistent antenatal renal pel-
vis measurements 7 mm or greater in 
the third trimester should be inves-
tigated postnatally. Because physi-

ologic dehydration of the newborn 
can lead to underestimation of hy-
dronephrosis, an early normal post-
natal ultrasound, if done in the first 
72 hours of life, does not preclude the 
presence of urinary tract abnormal-
ity.17 Lee et al18 screened 1645 cita-
tions, of which 17 studies met inclu-
sion criteria and created a data set of 
1308 participants. There was a sig-
nificant increase in risk of any post-
natal pathology per increasing de-
gree of ANH (11.9% for mild, 45.1% for 
moderate, and 88.3% for severe). The 
risk of VUR was similar for all de-
grees of antenatal hydronephrosis.

Most cases of ANH are transient 
and resolve spontaneously with in-
creasing gestational age or soon after 
birth. Maayan-Metzger et al found that 
97.5% of mild prenatal ANH resolved 
or remained mild on follow-up, al-
though 80% of the moderate and only 
20% of the severe cases improved.19 
Barbosa et al showed that 25% of ANH 
resolved prenatally, including 90%, 
75%, and 28% of mild, moderate, and 
severe ANH cases, respectively.20

Because hydronephrosis could be 
underestimated on an early postna-
tal ultrasound, newborns with per-
sistent or worsening ANH should 
be evaluated with a postnatal ultra-
sound after at least 48 to 72 hours of 

TABLE 2  SOCIETY FOR FETAL 
UROLOGY GRADING SYSTEM9

RP, renal pelvis.

Degree  
of HN

Second 
trimester (mm)

Third  
trimester (mm)

Mild 4- < 7 7- <9

Moderate 7-10 9-15

Severe > 10 >15

HN, hydronephrosis; RPD, renal pelvic diameter; UTD, urinary 
tract dilation.

TABLE 1 CLASSIFICATION  
OF PRENATAL UTD BY RPD8

Grade 0:   Normal exam

Grade 1:   Mild dilation of RP

Grade 2:   Moderate dilation of RP and few calyces

Grade 3:   Dilation of RP and uniform dilation of all calyces

Grade 4:   Grade 3 and thinning of renal parenchyma
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life. Ultrasound findings (SFU grade 
1-2) after 48 to 72 hours of life in pa-
tients associated with low risk for 
postnatal uropathy should be fol-
lowed up with an ultrasound in 3 to 
6 months. If the hydronephrosis im-
proves, longer-term imaging is not 
necessary, based on the very low risk 
of progression. Patients with higher-
risk (SFU grades 3-4) hydronephro-
sis should undergo more frequent 
ultrasounds and, when indicated, a 
MAG-3 Lasix renal scan to rule out 
obstruction at the UPJ or UVJ. This 
allows for the evaluation of both dif-
ferential renal function and drainage 
of the dilated collecting system. Con-
sultation with a pediatric urologist or 
nephrologist should also be consid-
ered in these higher-risk patients. 

Opinions differ on the indica-
tion for VCUG in patients with ANH. 
Many centers screen all patients with 
grades 3 to 4 hydronephrosis to look 
for clinically significant dilating 
VUR (grade > 3). However, more spe-
cific selection criteria for VCUG have 
been proposed, including ureteral 
dilation, duplication of the collecting 
system, and/or renal dysmorphia, 
which were shown to have the same 
yield for detection of dilating VUR 
but with only approximately half as 
many patients requiring VCUG.21

Patients with risk of more severe 
postnatal uropathy, such as those 
with suspected PUV, bilateral severe 
hydronephrosis, or solitary hydrone-
phrotic kidney, should be routinely 
evaluated with a VCUG and MAG-3 
Lasix renal scan during the first 1 
to 2 weeks of life to determine renal 
function, renal drainage, and the 
possible need for early neonatal sur-
gical intervention versus close serial 
monitoring with renal function stud-
ies and ultrasounds.5,8,22 Prophylactic 
antibiotics may be considered at this 
stage. Unfortunately, there are not 

enough data to support strong rec-
ommendations in many instances, 
and some decisions are left to the 
discretion of the specialist. An algo-
rithm of the postnatal management 
of ANH is shown in Figure 2. 

Urinary tract infection and 
the use of prophylactic 
antibiotics
Female gender, uncircumcised 
males, high-grade UTD, and VUR 
were found to be independent high-
risk predictors of febrile urinary 
tract infection (UTI) in patients with 
ANH.23,24 The benefits of continu-
ous antibiotic prophylaxis in patients 
with ANH are controversial.25 In a sys-
tematic review of the literature, which 
included 3876 infants, UTI rates in pa-
tients with low-grade hydronephrosis 
were similar regardless of continuous 
antibiotic prophylaxis status: 2.2% on 
prophylaxis versus 2.8% not receiving 
prophylaxis.26,27 However, when look-
ing at high-grade UTD, a significant 
decrease in the rate of UTI was seen 
(14.6% treated vs 28.9% untreated;  
P < .01). The estimated number of pa-

tients needed to treat to prevent 1 UTI 
in those with high-grade UTD was 7.

In a meta-analysis of prenatal UTD 
in 2008, Lee et al reported a 4%, 14%, 
33%, and 40% incidence of UTI in SFU 
grades of 1 to 4, respectively, which 
indicated the presence of a linear re-
lationship between the degree of UTD 
and risk of developing UTI.28 Higher 
rates of UTI in higher-grade UTD as 
compared with lower-grade UTD also 
were reported.27 It appears from these 
studies that the presence of moderate 
to severe UTD does place the neonate 
at risk of UTI. Prophylactic antibiotics 
may have to be considered to prevent 
UTI and risk for kidney damage. 

Ureteral dilation has shown to be 
an independent risk factor for UTI.23,24

Herz et al in a 10-year retrospective 
experience in patients with prenatally 
detected UTD, reported the incidence 
of febrile UTI on prophylactic antibi-
otics to be 7.9% versus 18.7% without 
treatment.29 The authors found that 
ureteral dilation of more than 11 mm 
in patients not maintained on pro-
phylactic antibiotics afforded a 5-fold 
higher risk of developing a febrile UTI. 

Ultrasound findings

Time at prescription

16-27 weeks’ 
gestation

≥ 28 weeks’ 
gestation

Postnatal  
(> 48 hours)

Anterior-posterior (RPD) < 4 mm < 7 mm < 10 mm

Calyceal dilation
  Central
  Peripheral

no
no

no
no

no
no

Parenchymal thickness Normal Normal Normal

Parenchymal appearance Normal Normal Normal

Ureter(s) Normal Normal Normal

Bladder Normal Normal Normal

Unexplained oligohydramnios No No N/A

N/A, not applicable; RPD, renal pelvic diameter; UTD, urinary tract dilation.

TABLE 3  NORMAL VALUES FOR  
UTD CLASSIFICATION SYSTEM5
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The US Food and Drug Administration 
has approved the Harmony Transcath-
eter Pulmonary Valve System, the first 
nonsurgical heart valve to treat both 
pediatric and adult patients with cer-
tain congenital heart defects (CHDs). 
The device improves the blood flow to 
the lungs without open-heart surgery. 

The device is used in patients with 
a native or surgically repaired right 
ventricular outflow tract. Its safety and 
efficacy were assessed in a prospective, 

nonrandomized, multicenter clinical 
study. In the study, 70 patients had the 
device implanted. Patients were sched-
uled for examinations at the start of 
the study, at implant procedure, at dis-
charge, and post implant at 1 month, 
6 months, and annually through 5 
years. The primary safety end point for 
the study was no procedure- or device-
related death within 30 days of receiv-
ing the implant, which was achieved in 
100% of the participants. Primary effi-

cacy end point was the percentage of 
patients who had no additional surgi-
cal or interventional procedures linked 
to the device and also had acceptable 
heart blood flow function at 6 months, 
with 89.2% of participants reaching the 
efficacy end point.

The device is contraindicated for 
patients who have an infection in 
their heart or elsewhere, can’t tolerate 
blood-thinning drugs, or who have a 
sensitivity to titanium or nickel. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com

They also suggested that continu-
ous antibiotic prophylaxis may play a 
significant role in reducing the risk of 
febrile UTI in children with ANH and 
risk factors (ureteral dilation, high-
grade VUR, and UVJ obstruction), but 
otherwise seems unnecessary. Other 
reports showed that antibiotic pro-
phylaxis did not reduce the risk of UTI, 
even in the high-risk groups; however, 
the authors did not specifically inves-
tigate the risk in cases associated with 
ureteral dilation.24 Additionally, in an 
observational registry from 4 centers, 
Zee et al were unable to demonstrate 
an association between UTI and the 
use of prophylactic antibiotics, pres-
ence of VUR, dilated ureter, or renal 
duplication.30 Only 26% of their 213 
patients had SFU grade 3 to 4 hydro-
nephrosis and only 11% had ureteral 
dilation, 88% of whom were treated 
with antibiotic prophylaxis. Although 
the benefit of continuous antibiotic 

prophylaxis in infants with ANH is not 
proven, clinicians may decide to use 
them in patients with ANH associated 
with other high-risk predictors. Physi-
cians should discuss the rationale of 
prophylactic antibiotics with the fam-
ily prenatally and postnatally.

Newborn circumcision is associ-
ated with a significantly lower rate 
of UTI among infant boys with hy-
dronephrosis and should be con-
sidered, particularly in newborns 
with higher risk of infection, includ-
ing ureteral dilation, PUV, or dilating 
VUR.24,30 The evaluation/manage-
ment of antenatal hydronephrosis 
needs to be tailored based on risk as-
sessment. The use of routine contin-
uous antibiotic prophylaxis in infants 
with ANH is controversial; however, 
it may have to be considered in cases 
associated with ureteral dilatation or 
dilating (Grade >3) VUR.  Newborn cir-
cumcision is also an effective measure 

to reduce the risk of UTI in males. 
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FDA approves device for nonsurgical 
treatment of congenital heart defects
The Harmony Transcatheter Pulmonary Valve 
System eliminates the need for open-heart surgery 
for certain patients.  MIRANDA HESTER
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Clinical findings
Mastocytosis is a condition that in-
volves an accumulation of mast cells 
in 1 or more organ systems such as 
the skin, liver, bone marrow, or small 
intestine.1 Cutaneous mastocytosis 
(CM) is usually found in very young 
children and predominantly involves 
dermal infiltrates of mast cells.2 The 
condition can be divided into macu-
lopapular CM, diffuse CM, and soli-
tary CM. The prognosis of solitary CM 
is excellent, with most patients expe-

riencing spontaneous 

resolution before puberty. However, 
in patients with disease onset after 
age 2 years, solitary CM may contin-
ue into adulthood.3 Children with sol-
itary lesions, multiple skin lesions, or 
diffuse mastocytosis confined to the 
skin (rare in infants) all have a good 
prognosis. Diffuse cutaneous disease 
with systemic involvement is much 
less common in infants and is often 
persistent. It is rarely associated with 
myeloproliferative disease.4   

Epidemiology/etiology
The incidence of CM is estimated to 
be around 5 to 10 new cases in 1 mil-
lion individuals, or 1 in every 1000 to 
8000 dermatology outpatients, but it 
may be as often as 1 in 200 first-time 
patients at pediatric dermatology clin-

ics.5 It is estimated that 10% to 15% of 
all pediatric cases of CM are solitary 
CM. Although the condition typically 
affects infants, particularly in the first 
3 months of life, there have been re-
ported cases of adult onset.3

Most cases of mastocytosis are due 
to a gain-of-function mutation in the 
c-KIT gene, which encodes a recep-
tor tyrosine kinase that regulates cell 
growth and division in addition to reg-
ulating the production of mast cells. 
Most of these somatic mutations occur 
spontaneously and are therefore not 
heritable.3 However, there have been 
some case reports of familial cases.6

Differential diagnosis
When the patient’s skin lesion is 
stroked or rubbed, mast cell degran-

An otherwise healthy 
6-month-old boy 
has a 1-cm area 

of recurrent blistering with 
surrounding erythema on his 
right cheek that developed 
shortly after birth. 

MARIA FAZAL, MS3, MA; AND BERNARD A. COHEN, MD

SOLITARY MASTOCYTOMA 
WITH BLISTERING

A 6-month-old male with 
solitary mastocytoma

DERMCASE

 Solitary bullous eruption with surrounding erythema
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ulation occurs and forms a wheal 
known as Darier sign. Blisters result 
from buildup of tryptase between 
the epidermis and dermis.3 Although 
not usually necessary, diagnosis can 
be confirmed by a skin biopsy, which 
would show a dense infiltrate of mast 
cells.6 Additionally, during an attack, 
tryptase and histamine levels may be 
increased. An absence of systemic 
systems should be noted to rule out 
systemic mastocytosis, which could 
show more extensive blistering in a 
larger surface area, a high serum to-
tal tryptase level, gastrointestinal 
disturbances, osteolysis, organo-
megaly, ascites, or cytopenias.6

Treatment and management
Patients should avoid triggers of mast 

cell degranulation. Common triggers 
include heat, friction, alcohol, nar-
cotics, sunlight, nonsteroidal anti-
inflammatory drugs, anesthetics, bee 
stings, and more. When symptoms 
are triggered, they can be managed 
with antihistamines, sodium cromo-
glycate, acetylsalicylic acid, or ketoti-
fen. Topical steroids may be used to 
manage lesion progression, and topi-
cal antibiotics can be used to prevent 
infection in blisters.2

Patient outcome
When the area with recurrent blister-
ing was rubbed, the infant developed 
a blister with surrounding urticarial 
erythema, typical of a positive Dari-
er sign. The patient was given an 
oral antihistamine for symptomatic 

treatment, and a discussion was had 
with his parents about ways to avoid 
rubbing the area. Over the next 3 to 
4 months, the blistering stopped and 
the redness with rubbing improved 
dramatically. The patient’s parents 
were counseled that continued regres-
sion of the lesion and improvement in 
symptoms should be expected. 
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COVID-19 was the underlying or contribut-
ing cause of 377,883 of the approximately 
3.36 million deaths in the United States in 
2020; it was the third-leading cause of death 
after heart disease and cancer, according 
to study results published in Morbidity and 
Mortality Weekly Report. The age-adjusted 
death rate in the US rose for the first time 
since 2017; it increased 15.9% in 2020 com-
pared with 2019, the results showed.

COVID-19 death rates were highest 
among males and older adults; the highest 
numbers of overall deaths occurred in April 

and December. The disease replaced suicide 
as 1 of the top 10 causes of death, according 
to the study’s authors.

COVID-19 death rates were lowest 
among children aged 1 to 4 years and 
children and adolescents aged 5 to 14 
years. Females showed lower age-adjusted 
death rates from COVID-19 than males by 
approximately one-third. Age-adjusted 
death rates were lowest among Asian and 
Hispanic individuals and highest among 
Black and Native American individuals, the 
study results showed.

The study’s authors noted 
that their findings were 
limited due to the data 
being provisional and 
numbers possibly changing 
as more information is 
received, timelines of death certificate 
submission varying by jurisdiction, certain 
categories of race reported on death 
certificates possibly being misclassified, and 
the limited availability of COVID-19 testing 
at the beginning of the pandemic possibly 
leading to an underestimation of deaths 
associated with the disease.
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The viral disease, surpassed only by heart disease and cancer, 
was a factor in more than 377,000 deaths, study results show  
KEITH A. REYNOLDS

COVID-19 was third-leading 
cause of death in US in 2020
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The study’s authors noted 
that their findings were 
limited due to the data 
being provisional and 
numbers possibly changing 
as more information is 
received, timelines of death certificate 
submission varying by jurisdiction, certain 
categories of race reported on death 
certificates possibly being misclassified, and 
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