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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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The Old Normal

A
s I sat down to write this column, the Centers for Disease Control and Prevention 

had just announced that fully vaccinated individuals can now resume most 

activities enjoyed prior to the COVID-19 pandemic without wearing masks or 

having to socially distance.

The timing, of course, couldn’t be better, as we all get ready to enjoy the summer. It also 

means important medical meetings and conferences, doctor visits, and medical surgeries 

and procedures—many of which had to be postponed because of the pandemic—can go 

“live” again. That is a sea change for the business we are in, which is providing consistent, 

timely health care to patients.

Furthermore, children—your priority as pediatric health care providers—should now 

be returning to your offices and clinics for regular checkups, well visits, and vaccinations, 

including (as of this writing) those 12 years and older for the COVID-19 vaccine.

It has been an enormously difficult 15 months for pediatric health care providers, and 

we know the challenges are far from over, especially when it comes to children’s emotional 

well-being. For all children, being distanced from friends and not having the socialization 

that a school environment provides has been lonely and difficult. But several physicians on 

our Editorial Advisory Board have brought up the rueful fact that for those with learning 

disabilities, it has been particularly grueling. Many children with autism spectrum disorder 

and attention-deficit/hyperactivity disorder, who received special assistance in schools, 

struggled with remote learning, as did their parents and caregivers. Although children are 

thankfully now returning to the old normal of school buses and cafeterias, the toll these 

isolating experiences have taken will not be going away overnight and may manifest itself in 

anxiety and depression as you once again start to see your regular patients.

For that, I most sincerely tip my hat to you, our pediatric health care providers—always 

there, ready to offer guidance, good medicine, and encouragement. I don’t know what we 

would do without you. 



CON T EMPORARYP ED I AT R I C S . C O M   |   J U N E  2 0 2 16

in this issueContemporary

Contemporary Pediatrics® (Print ISSN: 8750-0507, Digital ISSN: 2150-6345) 
is published monthly by MultiMedia Healthcare LLC, 2 Clarke Drive, Suite 100 
Cranbury, NJ 08512. Subscription rates: one year $89, two years $150 in the 
United States & Possessions, $105 for one year, $189 for two years in Canada 
and Mexico; all other countries $105 for one year, $189 for two years. Single 
copies (prepaid only) $18 in the United States; $22 in Canada and Mexico, and 
$24 in all other countries. Include $6.50 per order plus $2.00 per additional copy 
for U.S. postage and handling. Periodicals postage paid at Trenton, NJ 08650 
and additional mailing offices. POSTMASTER: Please send address changes to 
Contemporary Pediatrics®, PO Box 457, Cranbury NJ 08512-0457. Canadian GST 
number: R-124213133RT001. Publications Mail Agreement Number 40612608. 
Return Undeliverable Canadian Addresses to: IMEX Global Solutions, P. O. Box 
25542, London, ON N6C 6B2, CANADA . Printed in the U.S.A.
© 2021 MultiMedia Medical LLC. All rights reserved. No part of this 
publication may be reproduced or transmitted in any form or by any means, 
electronic or mechanical including by photocopy, recording, or information storage 

and retrieval without permission in writing from the publisher. Authorization 
to photocopy items for internal/educational or personal use, or the internal/
educational or personal use of specific clients is granted by MJH Life Sciences 
for libraries and other users registered with the Copyright Clearance Center, 
222 Rosewood Dr. Danvers, MA 01923, 978-750-8400 fax 978-646-8700 or visit 
http://www.copyright.com online. For uses beyond those listed above, please 
direct your written request to Permission Dept. 
email: etemple-morris@mjhlifesciences.com
MJH Life Sciences™ provides certain customer contact data (such as customers’ 
names, addresses, phone numbers, and e-mail addresses) to third parties who 
wish to promote relevant products, services, and other opportunities that may 
be of interest to you. If you do not want MJH Life Sciences to make your contact 
information available to third parties for marketing purposes, simply call toll-free 
866-529-2922 between the hours of 7:30 a.m. and 5 p.m. CST and a customer 
service representative will assist you in removing your name from MJH Life 
Sciences lists. Outside the U.S., please phone 218-740-6477.

Contemporary Pediatrics® does not verify any claims or other information 
appearing in any of the advertisements contained in the publication, and cannot 
take responsibility for any losses or other damages incurred by readers in reliance 
of such content.
Contemporary Pediatrics® welcomes unsolicited manuscripts for consideration 
for publication. For submission guidelines, send requests to the Senior Editor: 
llevine@mjhlifesciences.com. When submitting manuscript documents as well 
as high-resolution digital image files and other supplemental content, send all 
components as separate attachments to e-mail to: llevine@mjhlifesciences.com.
Library Access Libraries offer online access to current and back issues of 
Contemporary Pediatrics® through the EBSCO host databases. 
To subscribe, call toll-free 888-527-7008. Outside the U.S. call 218-740-6477.

CO
VE

R 
IM

A
G

E:
 A

U
IM

EE
SR

I@
ST

O
CK

.A
D

O
BE

.C
O

M

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/2Uovp1J

JUNE 2021

infectious disease
29 Common recreational 
water illnesses in children 
As lakes, creeks, rivers, and beaches open up for 
summer, pediatricians should be on the lookout 
for waterborne infections. Yosefa Hefter, MD; 
and Rana Hamdy, MD 

puzzler
10 Shoulder pain following a 
hornet sting in a 2-year-old 
A toddler presents to the emergency 
department with a 36-hour history of 
shoulder pain. Bolanle Akinsola, MD; 
and Deborah Young, MD 

pediatric pharmacology
17 The latest on teenage 
contraceptive options 
A look at both new and traditional 
options for teenage contraception.
Rachael Zimlich, BSN, RN 

developmental health
20 Treating the LGBTQ+ patient
The pediatrician’s role in supporting 
sexual minority and gender diverse 
youth and their families.Renata 
Arrington Sanders, MD,MPH, SCM; and 
Erroll Fields, MD, PHD, MPH

nutrition
32 Malnutrition signs aren’t 
limited to the scale
There are several indicators of poor 
eating in children, even for those with 
normal growth. Rachael Zimlich, BSN, RN

respiratory disorders
33 FDA commits to campaign 
to prevent future smokers 
The US Food & Drug Administration 
outlines its new standards to reduce 
disease and death from tobacco use.
Lois Levine 

SPECIAL REPORT: 
SUMMER SAFETY
34 Preventing summer 
accidents 
Advising patients and their parents on 
how to stay safe this summer. Michael 
S. Jellinek, MD 

35 How one child’s tragedy 
is making us reconsider 
our approach to drowning 
prevention 
A discussion on current drowning 
prevention protocols for children. Todd 
R. Porter, MD, MSPH; and Nicole 
Hughes 

dermatology
40 Congenital malalignment 
syndrome 
Asymptomatic toenail changes in a 
13-year-old girl. Amar Davé; MD, FAAP; 
and Pahroul Davé; APRN 

in addition
5 CHAIRMAN’S LETTER
7 EDITOR’S VIEW

8 JOURNAL CLUB
31 MEDICAL ECONOMICS®

43 ADVERTISING INDEX



7J U N E  2 0 2 1   |   CON T EMPORARYP ED I AT R I C S . C O M

vieweditor’s

Happy summer.
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Alfred I duPont Hospital for Children, Wilmington, Delaware

Andrew J. Schuman, MD 
Clinical Assistant Professor of Pediatrics, Geisel School of 
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editorial advisory board

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

editor-in-chief  Tina Q. Tan, MD, FAAP, FIDSA, FPIDS  
Professor of Pediatrics, Feinberg School of Medicine, Northwestern 
University; Pediatric Infectious Diseases Attending; Medical Director, 
International Patient Services Program; Co-Director, Pediatric Travel 
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W
ith an increasing portion of the adult population having 
received a COVID-19 vaccination and with the Pfizer-
BioNTech vaccine available for the 12- to 15-year-old 
population, hopefully for many children and their families 

this summer will be more normal with regard to activities such as 
vacation, summer camp, social gatherings, and sporting events. It is 
hoped that a COVID-19 vaccine will be available for children aged 6 
years and older by the early fall, just in time for back to school. 

This month’s issue has several must-read articles that cover 
important issues we are more frequently encountering:

  The cover article on infectious diseases offers timely information on 
diagnosing and treating waterborne infections, which are significantly 
more prevalent during the summer months. It was coauthored by 1 of our 
Editorial Advisory Board members, Rana Hamdy, MD, MPH, MSCE.  

  This issue’s story on talking to and understanding LGBTQ+ patients 
provides much needed guidance on specific needs these patients may 
have. It is an excellent resource to help us provide the best and most 
appropriate care for our LGBTQ+ patients.

   The nutrition report provides practical tips on diagnosing poor nutrition 
and malnutrition in children. This is a problem that is underdiagnosed and 
has been greatly exacerbated given the significantly increased number 
of children who have had problems with access to adequate food during 
the pandemic. 

   The pediatric pharmacology section gives an excellent update on 
contraceptives available to adolescents and information that is important for 
them to know. As some of the restrictions of the COVID-19 pandemic begin to 
loosen, we may encounter more adolescents inquiring about contraceptives.

Thank you for providing outstanding care to your patients 
during these challenging times. Please enjoy the summer and 
make time to take care of yourselves. As Charles Bowden stated, 
“Summertime is always the best of what might be.” 

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

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

KEY TAKES ON MUST-READ STUDIES

T
he answer to this question appears to be 
no, according to a retrospective study 
in 426 children aged younger than 15 
years who were treated nonoperatively 

at 3 tertiary pediatric hospitals for a forearm 
fracture in both bones. Investigators reviewed 
patients’ radiographs, including angulation, 
translation, and percent translation of both 
the ulna and radius. � ey documented the 
treatment course, number of days in a cast, 
and return to full activity for each fracture 
and, to document refractures, examined 
each medical record for 2 years following the 
initial injury. 

Patients were divided into 3 groups 
based on treatment: casting only (CO), 111 
patients; casting plus functional bracing 
less than 8 weeks (CFB < 8 wks), 259 pa-
tients; or casting plus functional bracing 
greater than or equal to 8 weeks (CFB ≥ 8 
wks), 56 patients. Patients in the CO group 
were youngest (mean age 4.4 years), com-
pared with 6.3 and 8.4 years, respectively, 
in the other 2 groups. The 3 groups did not 
differ significantly in how long they spent 
in a long arm cast, although time spent in 
a short arm cast did differ significantly: 
24 days for the CO group, 21 for CFB less 
than 8 weeks, and 29 for CFB greater than 
or equal to 8 weeks. Time before returning 
to full activity also differed significantly 
among the groups, with 61 days for CO, 

81 days for CFB less than 8 weeks, and 
143 days for CFB greater than or equal to 
8 weeks. 

Investigators found no association 
between refracture and initial fracture 
characteristics, such as age, translation, 
or the number of days in a brace. The over-
all refracture rate was 4%, with median 
time to refracture varying from 3 months 
for the CO group, 4 months for CFB less 
than 8 weeks, and more than 8 weeks for 
the 1 fracture in the CFB greater than or 
equal to 8 weeks group. Although the study 
revealed that bracing for longer than 8 
weeks does reduce risk of a refracture 
compared with limited (< 8 weeks) or no 
bracing, this difference did not reach sta-
tistical significance.

Bracing can be a nuisance, 
and keeps children from 

returning to full activity for longer periods; 
children appear to be better off without bracing 
once the cast is off. Discuss this with your 
orthopedic colleagues if they insist on bracing.

Soumekh L, Sylvanus T, Karlen A, Wahl C, Huser AJ, Truong WH. 
Refracture rate of both bone forearm fractures: a retrospective 
comparison of casting alone versus casting and extended func-
tional bracing. J Pediatr Orthop. 2021;41(5):267-272. doi:10.1097/
BPO.0000000000001787

 PUBLISHED IN JOURNAL OF PEDIATRIC ORTHOPAEDICS 

Does bracing after casting make 
forearm refracture less likely?

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.

Bracing can be 
a nuisance, and 
keeps children 

from returning to 
normal activity for 

longer periods; 
children appear 
to be better off 

without bracing 
once the cast is off.
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Children born at a gestational age 
(GA) of 22 to 27 weeks are at signif-
icant risk of cognitive impairment 
at age 6.5 years, as are a substantial 
proportion of children born at a GA 
of 28-31 weeks. However, whereas 
neonatal conditions affect the preva-
lence of cognitive impairment of the 
former group (extremely preterm), 
these associations are not as evident 
in those in the latter group (very pre-
term), according to a recent study.

Swedish investigators divided pre-
term infants into 2 groups—those 
born extremely preterm (EPT) and 
those born very preterm (VPT). They 
assessed both groups for neurode-
velopment at age 2.5 years and for 

cognitive outcomes at 6.5 years. Both 
assessments revealed neurodevelop-
mental impairment. At 6.5 years, 8 of 
91 children tested received a diagno-
sis of cerebral palsy (4 VPT and 4 EPT) 
and 6 (4 VPT and 2 EPT) with autism. 
Three of these 14 children had both 
cerebral palsy and autism. Neonatal 
factors independently related to 6.5-
year outcomes were GA, retinopathy 
of prematurity, and treated persistent 
ductus arteriosus. However, cognitive 
test scores at 2.5 years explained only 
44% of intelligence score variance at 
6.5 years. Given these results, the au-
thors recommend following up into 
school age all children born before 32 
weeks’ GA.

The test results at 
2.5 years were corrected for prematurity. 
Although correction may be valid for 
younger children, I have always been 
leery that it is misleading by 2.5 years, 
presenting an overly optimistic picture. 
Unless the cognitive development of an 
extremely preterm child is solidly normal  
at 2.5 years, he or she still needs to be 
monitored closely.

Kaul YF, Naseh N, Brodd KS, Böhm B, Holmström G, 
Hellström-Westas L. Average 2.5-year neurodevelop-
mental test results in children born very preterm did 
not rule out cognitive deficits at 6.5 years of age. Acta 
Paediatr. 2021;110(3):846-854. doi:10.1111/apa.15586

Specific probiotic strains adminis-
tered to pregnant women, infants, or 
both can help prevent development 
of atopic dermatitis (AD), according 
to a review of 35 studies representing 
5406 children with general or high 
risk of developing allergic disease. Of 
total studies, all of which were ran-
domized controlled trials (RCTs), 14 
were follow-ups of completed RCTs 
and 21 were original studies. The 
analysis included studies that began 
maternal probiotic use in the prena-
tal period. 

A comparison of the effect of dif-
ferent probiotic preparations in 
preventing AD found these 3 most 
effective: Mix8 (Lactobacillus para-
casei ST11, Bifidobacterium longum 
BL999), LP (Lactobacillus paracasei 
subsp paracasei F19), and Mix3 (Lac-
tobacillus rhamnosus GG, Bifidobac-
terium animalis subsp lactis Bb-12). 
As the authors noted, however, evi-
dence that Mix8 and Mix3 reduce 
risk of AD compared with placebo 
is “low quality” and that evidence 
for LP is “very low quality.” None of 

the probiotics was associated with 
clinically important adverse events.

We are still studying 
whether giving infants probiotics can 
be of value. This paper suggests they 
may be worth trying to prevent atopic 
dermatitis, but at this point I don’t believe 
I’m necessarily offering parents anything 
more than hope if I suggest trying them.

Tan-Lim CSC, Esteban-Ipac NAR, Recto MST, Castor 
MAR, Casis-Hao RJ, Nano ALM. Comparative effective-
ness of probiotic strains on the prevention of pediat-
ric atopic dermatitis: a systematic review and network 
meta-analysis. Pediatr Allergy Immunol. Published online 
April 3, 2021. doi:10.1111/pai.13514

 PUBLISHED IN THE JOURNAL OF PEDIATRIC ALLERGY AND IMMUNOLOGY 

Certain probiotics may reduce 
the risk of atopic dermatitis
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School-aged children born very preterm may 
have cognitive deficits 
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Want to read more of your colleagues’ puzzling cases? 
Find the whole collection at ContemporaryPediatrics.com/pediatric-puzzler

History and examination
Mother notes that a day prior to pre-
sentation at the ED, the day care staff 
reported that patient seemed more 
irritable. Patient has a history of re-
current ear infections. The mother 
was concerned about another ear 
infection and had gone to the pedia-
trician, where patient received a di-
agnosis of otitis media and was pre-
scribed cefdinir. There is no history 
of rash, weight loss, vomiting, diar-
rhea, or abdominal pain. Patient is 
up to date on immunizations.

She is alert and crying but easily 
consoled. Vital signs show a temper-

ature of 37.8 °C (100 
°F), heart rate of 146 
beats/min, respira-
tory rate of 26 breaths/
min, blood pressure at 
98/67 mm Hg, and oxy-
gen saturations 100% in 
room air. There is an area of erythema 
measuring about 1 by 3 cm over the left 
shoulder without swelling. She cries 
with pain at abduction, adduction, and 
rotation of the left shoulder. There is no 
swelling over the clavicular area and 
no tenderness on palpation. Elbow 
and wrist examination findings are 
normal. Her tympanic membranes are 

erythematous and show purulence. 
Her physical examination findings 
are normal.

Laboratory testing
In the ED, initial laboratory studies 
reveal a white blood cell (WBC) count 
of 20,980 with a neutrophil predomi-
nance, C-reactive protein (CRP) level 

Shoulder pain following a 
hornet sting in a 2-year-old

A 2-year-old girl presents to the 
emergency department (ED) with 
a 36-hour history of left shoulder 

redness and pain. She developed a fever 24 
hours prior to presentation. She is restless, 
crying, and refusing to move her left shoulder. 
Mother reports that the patient was stung by 
a hornet on multiple areas of her left upper 
extremity when playing outside 10 days prior. 

THE 
CASE

 FIGURE MRI of the left shoulder showing 
joint effusion and mild synovitis with significant 
surrounding myositis

BOLANLE AKINSOLA, MD; AND DEBORAH YOUNG, MD 
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of (12 mg /L), and erythrocyte sedi-
mentation rate (ESR) of 28 mm/hr. 
Her chemistry panel results are nor-
mal. Left humerus and left shoulder 
radiograph results are normal. Re-
sults from ultrasonography of the left 
shoulder are negative for joint effu-
sion. With persistence of left shoulder 
pain, elevated WBC with a neutrophil 
predominance, and mildly increased 
inflammatory markers, she is admit-
ted to the hospital and further testing 
reveals the diagnosis.

Differential diagnosis
The differential diagnosis for joint 
pain and fever includes infectious 
and noninfectious causes (Table 1). 
In the absence of trauma, consider-
ations include cellulitis, septic ar-
thritis (SA), osteomyelitis, and, less 
likely, transient synovitis.

The patient was started on 
clindamycin although radiographs 
were normal, which can be seen in 
early osteomyelitis. She received par-
enteral ketorolac for pain control. 
She continued to be febrile with a 
maximum recorded temperature of  
39.4 °C (103 °F) while on admission and 
continued with pain and resistance to 
any movement of the left shoulder. An 
orthopedic surgeon was consulted, 
and magnetic resonance imaging 
(MRI) was obtained on the second 

day of admission because of persistent 
symptoms. MRI showed left shoul-
der joint effusion and mild synovitis 
with significant surrounding myosi-
tis (Figure). There was no evidence of 
osteomyelitis. Based on the imaging 
appearance alone, SA could not be ex-
cluded. Her blood culture did not grow 
any organism after 5 days.

Discussion
SA is defined as infection of the joint 
space. In the United States, estimat-
ed incidence is approximately 3 to 4 
per 100,000 children, with those aged 
younger than 5 years affected most 
frequently.1 There is a higher preva-
lence in boys than girls1 and it can af-
fect any major joint, with the hip and 
knee joints frequently involved.

Etiopathogenesis
SA can be caused by bacteria, virus-
es, mycobacteria, and fungi, with 
bacterial joint infections being the 
most common etiology.2 It is spread 
via hematogenous means, direct in-
oculation, or extension of a contig-
uous focus of infection. Hematog-
enous spread is said to account for 
most cases of bacterial arthritis.3 

Approximately two-thirds of infec-
tions are caused by Staphylococcus 
species,4 followed by gram-negative 
bacilli and streptococci. Kingella 

kingae, a gram-negative coccobacil-
lus, has been identified in the young-
er age group (2 to 3 years). However, 
more recently, there has been an 
emergence of community-associat-
ed methicillin-resistant Staphylococ-
cus aureus (CA-MRSA).5

Clinical features
Patients classically present with 
acute onset of fever and joint pain. 
Swelling may or may not be present 
with limited range of motion of the 
affected joint. Other symptoms in-
clude malaise, poor appetite, and 
irritability, especially younger in-
fants. A high index of suspicion for SA 
should be maintained in all children 
with acute onset of fever and joint 
pain suggested by limping or limit-
ed movement, even in the absence of 
other associated symptoms.

Diagnosis
Laboratory findings in SA include el-
evated inflammatory markers (CRP, 
ESR) and elevated peripheral WBC.6 

Elevated inflammatory markers have 
more negative than positive predic-
tive value for SA.7 Blood cultures are 
positive in approximately 40% of cas-
es. Additionally, joint/synovial fluid 
studies (WBC count, gram stain, and 
culture) are important in the diagno-
sis of SA, where synovial fluid WBC 
count of greater than 50,000 cells/μL 
with neutrophil predominance are 
usually seen.8,9 Culture of a bacterial 
pathogen from the synovial fluid con-
firms the diagnosis of SA. Kocher cri-
teria (Table 2) can help differentiate 
between SA and transient synovitis in 
a case of nontraumatic painful hip in 
a child. Although first introduced in 
1999, more recent studies have vali-
dated its continued usefulness in the 
evaluation of SA.10,11 Components of 
the Kocher criteria are: (1) walking 

INFECTIOUS: NONINFECTIOUS

Bacterial/viral/mycobacterial/fungal
  Cellulitis

  Septic arthritis
  Osteomyelitis

  Transient synovitis

Trauma
  Fracture

  Nonaccidental trauma

Rheumatologic
  Juvenile idiopathic arthritis (JIA)

  Serum sickness/serum sicknesslike 
illness

Malignancy 
  Bone tumors

  Leukemia
  Lymphoma

TABLE 1 DIFFERENTIAL DIAGNOSIS  
OF FEVER AND JOINT PAIN 

C O N T I N U E D  O N  PAGE 16
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or weight-bearing inability, (2) fever 
greater than 38.5 °C (101.3 °F), (3) ESR 
greater than 40 mm/hr, and (4) WBC 
greater than 12,000 cells/μL. A point 
is awarded for the presence of each 
criterion and is associated with a like-
lihood of child having SA. The likeli-
hood of a child with no Kocher criteria 
having SA is 0.2%. This percentage in-
creases with each additional point, up 
to 99% likelihood at 4 points.

Plain radiographs usually show 
negative findings in SA. Ultrasonogra-
phy is helpful in detecting joint fluid, 
but the presence/absence of fluid is 
not specific for joint infection12 as was 
the case in this patient. Using MRI is 
extremely sensitive for the early detec-
tion of joint fluid13; however, it is not as 
readily available as ultrasonography. 
It is important to note that a diagno-
sis of probable SA can be made even if 
blood culture or synovial fluid culture 
do not isolate a bacterial pathogen or 
if other diagnoses are excluded and if 
the patient has characteristic clinical, 
laboratory, and radiographic features.

Management
The mainstay of treatment for SA is 
joint drainage and antimicrobial ther-
apy.14 Joint drainage can be accom-
plished through arthrotomy, arthros-
copy, or needle aspiration. Antibiotics 
that cover for common pathogens 
should be instituted promptly.15 It is 
recommended that initial antibiotics 
be given parenterally when treating 
SA. The antibiotic of choice will usu-
ally depend on the severity of illness, 
local prevalence of CA-MRSA, the 
susceptibility of CA-MRSA isolates to 

clindamycin, and suspicion for other 
pathogens. Antibiotic options include 
cefazolin, clindamycin, nafcillin/ox-
acillin, and vancomycin with dura-
tion of treatment usually 2 to 3 weeks. 
Clinical improvement as well as im-
proved inflammatory markers is typi-
cally expected within 3 to 5 days after 
instituting treatment.16

Prognosis
Early diagnosis of SA and treatment are 
associated with improved outcome. 
Long-term complications of SA, espe-
cially with delayed treatment, include 
limited range of motion of the joint, 
limb-length discrepancy or angular de-
formities, especially if there is involve-
ment of the growth plate, and avascular 
necrosis or pathologic fractures.17

Patient course
On receipt of MRI results, patient was 
taken to the operating room, where 
she had left shoulder aspiration, left 
shoulder open irrigation, and de-
bridement. Cloudy fluid was identi-
fied at the glenohumeral joint and 2 
milliliters of necessary purulent flu-
id was aspirated. The glenohumeral 
joint was then irrigated with normal 

saline. Joint aspirate was sent for cell 
count, gram stain, aerobic, anaerobic, 
and fungal cultures. Synovial fluid 
aspirate showed 79,500 cells/μL with 
neutrophil predominance at 96.7%. 
Gram stain showed moderate WBC 
but no organisms were seen and there 
was no growth on culture. She was 
continued on parenteral clindamy-
cin. She was discharged on hospital 
day 5 with much improved range of 
motion of her left shoulder. She was 
transitioned to oral clindamycin and 
received a total of 3 weeks of antibiot-
ic therapy. At her outpatient follow-up 
a week after discharge, she was using 
her left arm without any difficulty. 

COMMENTS? E-mail them to 
llevine@mjhlifesciences.com.
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Deborah Young is a pediatric emergency 
physician at Emory University School of 
Medicine in Atlanta, Georgia.
The authors have nothing to disclose.
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1Have a high index of suspicion for SA in a patient without an 
obvious source of infection when there is persistent abnormal 

physical finding or elevated inflammatory markers suggesting 
a pathological process even in the absence of joint effusion on 
ultrasound or negative radiographs.

2Upper extremity joint infections are less common than lower 
extremity infections, so a normal ultrasonography result for 

joint effusion may not be enough to make the diagnosis. Consider 
obtaining an MRI as well as an orthopedic consult.

3Although hematogenous spread is still the most common source 
of infection in the toddler, with the advent of immunizations it has 

become less likely. Always look for other sources of infection as a 
possible etiology in these patients; for example, direct inoculations 
like insect stings/bites.

4Early diagnosis and treatment are associated with improved 
outcome.

LESSONS FOR THE CLINICIAN

CRITERIA YES 
(1 POINT)

NO 
(0 POINT)

PROBABILITY OF 
SEPTIC ARTHRITIS

Nonweight bearing 4/4 = 99%

ESR > 40mm/hr 3/4 = 93%

WBC > 12,000 cells/mm3 2/4 = 40%

Fever > 38.5°C (101.3°F) 1/4 = 0.2%

TABLE 2 KOCHER CRITERIA – TO EVALUATE 
RISK OF PEDIATRIC SEPTIC ARTHRITIS 

C O N T I N U E D  F R O M PAGE 11
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“The most used contraceptives 
among adolescents are condoms, 
withdrawal, and oral contraceptive 
pills. Although fewer teens use LARC 
methods, use of IUDs [intrauterine 
devices] and implants is increasing,” 
says Cara Clure, MD, a family plan-
ning fellow at the University of Col-
orado in Aurora. “LARC methods 
are safe, highly effective options for 
adolescents that have higher contin-
uation and satisfaction rates com-
pared with teens who use short-
acting contraceptives.”

According to the American Col-
lege of Obstetricians and Gynecolo-
gists (ACOG), about 19 of every 1000 
teen girls became pregnant in 2017. 
Although this is a record for the 
United States—down from 117 per 
1000 in 1990—teen pregnancy rates 
in the United States are some of the 
highest among developed countries.1

Although abstinence and sexual ed-

ucation have contributed to the de-
crease in teen pregnancy rates, the 
Centers for Disease Control and Pre-
vention (CDC) reveals that increases 
in the use of contraceptives among 
these age groups are perhaps the big-
gest contributor to the decline.2

Furthermore, use of LARCs is 
gradually increasing. The CDC re-
ports that, nationwide, LARC use 
among teens in 1 study increased 
from 0.4% in 2005 to 7.1% by 20133

and about 20% by 2017.4 Although 
these trends are promising, the 
reliance of teens in 65% of encoun-
ters to rely on the withdrawal meth-
od for birth control shows need for 
more education.

ACOG recommends discussing 
contraception options with patients 
between ages 13 and 15 years, re-
gardless of previous sexual activ-
ity, clearing up misunderstandings; 
providing an overview of the most 
effective methods; and offering 
information on emergency contra-

ception. “Because teens are at high 
risk of sexually transmitted infec-
tions (STIs), dual-method use—us-
ing condoms in addition to a more 
effective contraceptive method—is 
ideal,” Clure says.

Education on condom use seems 
to have taken hold, with about 97% of 
teens reporting condom use during 
sexual encounters, according to the 
CDC.2 However, as a dual method, 
Clure says many adolescents choose 
oral contraceptive pills along with 
the use of technology like cell phone 
alarms or apps that can send re-
minders and improve medication 
adherence. Clinicians can’t rely on 
technology alone to help adolescents 
figure out contraception, though.

“Teens should also be counseled 
about what to do if they miss a pill 
and about options for emergency 
contraception. Technology remind-
ers can be helpful for those using the 
contraceptive patch, vaginal ring, or 
Depo-Provera [medroxyprogester-
one acetate],” Clure says. LARCs, on 
the other hand, take a lot of guess-
work out of the adherence equation. 
“Some adolescents may choose a 
LARC method because it does not 
require medication adherence.”

LARCs have become a favorite in 
this age group because of how effec-
tive these methods are, along with 
ease of use. Adherence is simpler 
than with oral contraceptives, so 

The latest on teenage 
contraceptive options

RACHAEL ZIMLICH, BSN, RN

Contraception for teenagers may seem like a taboo 
topic, but it is an important part of wellness care for 
adolescent girls. Although newer options like long-
acting reversible contraception (LARC) devices are 
becoming more popular, withdrawal during sexual 
intercourse remains the second most popular form 
of birth control for teens.



CON T EMPORARYP ED I AT R I C S . C O M   |   J U N E  2 0 2 118

pharmacology

teens are more likely to be satisfied 
and continue with these forms of 
birth control. The safety and ease of 
LARCs make them an ideal choice to 
recommend to teens, ACOG reports.

The most popular types  
of LARCs include:
PROGESTIN IMPLANTS
These single-rod implants contain 
etonogestrel and are highly effective, 
with failure rates of less than 1%, ac-
cording to the American Academy of 
Pediatrics (AAP). These implants are 
inserted into the inner part of the up-
per arm and can remain in place for up 
to 3 years. This option can be offered to 
pregnant teens or teens who have just 
given birth for immediate postpar-
tum protection. No effects have been 
noted regarding breastfeeding, says 
AAP.5 Clinicians must warn patients 
about the need for a backup method of 
contraception for at least the first week 
after implantation, as well as the fact 
that implants may prevent pregnancy 
but do not prevent STIs.

IUDs
Inserted into the uterus, these de-
vices are also highly successful and 
can provide long-term contracep-
tion. There are 2 types of IUDs ap-
proved in the United States. These 
include a T-shaped device that 
releases levonorgestrel and a T-
shaped implant that contains cop-
per. The latter may also be used as 
an emergency contraceptive meth-
od up to 5 days after unprotected in-
tercourse. Like progestin implants, 
these LARCs have a less than 1% 
failure rate, but concerns have been 
raised about infection and infertil-
ity risks with these devices. 

Although infertility has largely 
been disproved, there are other 
drawbacks to IUD insertion, accord-

ing to AAP.5 These include pain with 
insertion and expulsion, which AAP 
says can occur more often in younger 
women. However, like implants, IUDs 
can be used as emergency contracep-
tion, can be placed in pregnant and 
immediately postpartum women, 
and have higher continuation rates 
than oral contraceptives. IUDs can-
not be used in patients with purulent 
cervicitis, gonorrhea, chlamydia, and 
active pelvic inflammatory disease or 
certain other pelvic infections.

PROGESTIN-ONLY INJECTABLE 
CONTRACEPTION
These LARCs are not as long lasting 
as other methods but also do not re-
quire removal to stop therapy. Long-
acting progestin, also known as de-
pot medroxyprogesterone (DMPA), is 
administered every 13 to 15 weeks as 
a single intramuscular or subcutane-
ous injection. Although backup con-
traception must be used for at least 
a week, and the injection can not be 
used in pregnant women, this meth-
od is sometimes favored because it 
can usually be initiated on the same 

day as the decision is made to begin 
birth control. 

A disadvantage to this meth-
od, outside of frequent injections, 
is more potential adverse effects 
(AEs) than from other LARCs.  

Possible side effects include:

�  menstrual irregularity

�  headache

�  mastalgia

�  hair loss

�  weight gain

�  libido changes

Other options for contraceptives 
in teens include oral contracep-
tives, vaginal rings, contraceptive 
patches, and barrier methods like 
condoms, but adherence and proper 
use can be difficult for some young-
er patients—particularly those with 
special health care needs like devel-
opmental disability. Even if sexual 
activity is not the primary concern, 
contraceptives are sometimes used 
in these populations to help address 
other menstrual complications.

ABOUT 19 OUT OF 
EVERY 1000 TEEN 
GIRLS BECAME 
PREGNANT. 

According to the American College of 
Obstetricians and Gynecologists, in 2017
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“Although there are few medical 
contraindications to contraceptives 
in healthy adolescents, a complete 
medical history, including a review 
of current medications, is important 
before contraceptive initiation. Ado-
lescents with complex medical con-
ditions may not be candidates for all 
contraceptive options,” Clure says. 
For example, estrogen-containing 
contraceptives or combined hor-
monal methods are contraindicated 
in adolescents with migraine with 
aura or a history of venous thrombo-
embolism, she explains.   

“If teens are not good candidates 
for estrogen-containing contracep-
tives, progestin-only options are pre-
ferred, including LARC methods,” 
Clure says. “Adolescents with intellec-
tual or physical disabilities may ben-
efit from contraceptive choices that 
reduce or suppress menstrual bleed-
ing such as the levonorgestrel IUD, 
Depo-Provera, or combined hormon-
al methods like the pill and patch, be-
cause menstrual management may 
be difficult for these patients.”

Clure says all teens should be 
educated about possible AEs asso-
ciated with different contraception 

methods. For example, combined 
hormonal methods such as pills, 
the patch, and the vaginal ring can 
cause irregular bleeding, breast ten-
derness, and nausea, especially with 
initiation. Irregular bleeding is com-
mon with the levonorgestrel IUD and 
contraceptive implant. Overall, the 
decision should rest solely with the 
patient after thorough education on 
all the options.

“The patient’s choice should be 
the guiding factor in prescribing 
one method of contraception over 
the other. When providing contra-
ceptive counseling to adolescents, 
it is important to offer all contracep-
tive options that are appropriate for 
that patient, including LARC meth-
ods, and engage in shared decision-
making with the adolescent,” Clure 
says. “Contraceptive counseling for 
teens should include anticipatory 
guidance about AEs, efficacy, and 
noncontraceptive benefits, such as 
improvement in dysmenorrhea and 
heavy menstrual bleeding, which 
may be a deciding factor for some 
patients. Adolescents should also be 
informed about how each method is 
initiated and discontinued.”

AEs, and the ease of use and ad-
herence that LARCs offer, make 
them the first line of contraception 
for teens that AAP recommends.5

Pediatricians can receive training 
to offer LARCs to their patients but 
should also be prepared to make 
necessary referrals. Clure, however, 
cautions that there is no best method 
for everyone.

“Contraceptive counseling for 
adolescents should elicit and ad-
dress concerns and misperceptions 
about contraception. Misinforma-
tion, particularly about the safety of 
LARC use in teens, can be a barrier, 
making it important to address the 
safety and benefits of LARC use in 
adolescents,” she adds. “No single 
contraceptive method is right for ev-
ery teen, and counseling should em-
power the teen to make the decision 
that fits his/her needs and goals.” 

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

Rachael Zimlich is a freelance writer in 
Cleveland, Ohio. She has nothing to disclose.
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Sexual minority and gender-diverse (SMGD) youth ex-
perience significant health and psychosocial dispari-
ties compared with their heterosexual and cisgender 
peers. Risk for poor health and social outcomes is in-
crementally higher among SMGD youth, but not uni-
versally so. Pediatricians, adolescent medicine physi-
cians, and other youth providers can play a crucial role 
in mitigating this risk by supporting SMGD youth and 

their families and promoting resilience through inclu-
sive and clinically, culturally competent care. 

Sexual orientation encompasses sexual identity, at-
traction, and behavior. Gender identity refers to one’s 
internal sense of being male, female, or another gen-
der identity. Sexual minority youth are individuals who 
identify as lesbian, gay, bisexual, or another nonhetero-
sexual identity (eg, pansexual, same-gender loving), 
have same-sex attractions, engage in same-sex sexual 
behavior, or may be questioning their sexual orienta-
tion. Gender-diverse youth are individuals who identify 

RENATA ARRINGTON SANDERS, MD, MPH, SCM; 
AND ERROL L. FIELDS, MD, PHD, MPH

The pediatric provider plays a role in supporting 
sexual minority and gender-diverse youth 
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as transgender; have a gender identity 
that differs from their sex assigned at 
birth; may be questioning their gender 
identity; or identify as agender, fluid, 
or nonbinary. 

Sexual orientation and gender 
identity (SOGI) data are not rou-
tinely collected in the US Census 
or recorded in vital statistics; how-
ever, national surveillance and poll-
ing data suggest increasing trends 
in the prevalence of SMGD youth 
and adults. Data from the Youth 
Risk Behavior Survey (YRBS)—a 
biennial survey of high school stu-
dents—suggests the prevalence of 
sexual minority adolescents aged 
13 to 17 years increased from 11.2% 
in 2015 to 15.6% in 2019, with ado-
lescent respondents identifying as 
gay or lesbian increasing from 2.0% 
to 2.5%; bisexual, from 6.0% to 8.7%; 
and unsure, from 3.2% to 4.5%.1,2 
The YRBS collected data on gender 
identity for the first time during 
the 2017 wave of data collection in 
which 1.8% of adolescent respon-
dents identified as transgender3—a 
prevalence more than double the 
prior estimates of 0.7% prevalence 
among adolescents aged 13 to 17 
years.4 Another 1.6% reported be-
ing unsure of their gender identity.3 
The Gallup Poll, a telephone survey 
of a random sample of adults aged 
18 and older, has similarly shown an 
increasing percentage of adults who 
identify as lesbian, gay, bisexual, or 
transgender (LGBT), from 3.5% in 
2012 to 5.6% in 2020.5 In 2020, the 
question about LGBT identity was 
changed to allow respondents to 
specifically designate transgender 
identity in addition to lesbian, gay, 
or bisexual identity, which produced 
the following population prevalence 
estimates—3.1% bisexual, 1.4% gay, 
0.7% lesbian, and 0.6% transgender.5 
Whereas the Gallup Poll is limited 

to adults, the rise in reported LGBT 
identity was driven by increasing 
prevalence among younger age co-
horts; 9.1% of millennials (born be-
tween 1981 and 1996) and 15.9% of 
Generation Z who are 18 years and 
older (born between 1997-2002), 
identify as LGBT, suggesting these 
increasing trends are mirrored and 
potentially higher in adolescents.5 

Identity development is one of the 
primary tasks of adolescence and 
includes development of one’s self-
concept and social identity—how 
you fit into society and among social 
groups that share characteristics im-
portant to your self-concept (eg, race, 
ethnicity, culture, religiosity).6,7 The 
formation of sexual and gender iden-
tity is an important component of 
identity development. Sexual iden-
tity formation theory suggests that 
identity occurs in stages as people 
try to align identity, behavior, and 
attraction and includes identity for-
mation (ie, awareness, exploration, 
questioning sexuality) emerging in 
early adolescence followed by inte-
gration of sexual identity into one’s 
self-concept and disclosing to others 
(coming out) in middle to late ado-
lescence.8,9 This approach suggests a 
linear progression; however, others 
have suggested that sexual identity 
formation is nonlinear, fluid, and in-
terconnected with lived experiences 
and other social identities, including 
racial/ethnic identities.10,11 Gender 
identity typically develops in early 
childhood for cisgender as well as 
transgender and other gender-di-
verse youth; however, gender iden-
tity development also occurs in the 
context of social norms, biases, and 
familial and cultural expectations 
and can be a dynamic and evolving 
process from childhood into adoles-
cence and adulthood.12 

Children and adolescents may 

present differently based on where 
they are in their gender or sexual 
identity development and on their 
exposures to anti-LGBT stigma and 
discrimination. They may present in 
a period of self-discovery or explora-
tion; a period of questioning, confu-
sion, or internal conflict; at a stage 
where they have fully realized and 
integrated their identity; or anywhere 
along this spectrum. At any and all of 
these stages, it is critical that pediatric 
and adolescent medicine providers 
meet and affirm patients where they 
are with reassurances that it is “en-
tirely acceptable to be whoever you 
are” and explain that variations in 
sexual orientation and gender iden-
tity are normal aspects of human di-
versity. This approach is particularly 
important for youth who have expe-
rienced anti-LGBT stigma. The Na-
tional Academies 2020 report “Under-
standing the Well-being of LGBTQI+ 
Populations”13 notes the following:

 “Early life course exposure 
to discrimination and stigma 
based on sexual orientation, 
gender identity, or intersex 
status can have lifelong 
consequences […and] can 
set trajectories of health 
and well-being into motion 
that may be exacerbated by 
subsequent exposures to 
discrimination or interrupted 
by subsequent exposures to 
protective factors.”

 Providers thus have the oppor-
tunity in their care of SMGD youth 
to interrupt or exacerbate the nega-
tive effects of the homophobia, 
transphobia, and heterosexism that 
many SMGD face. Unfortunately, 
some SMGD youth experience stig-
ma, discrimination, and rejection in 
the health care setting. The Human 

HEALTH
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Rights Campaign’s survey of over 
10,000 LGBT-identified youth aged 
13 to 17 years showed that 67% of 
LGB and 61% of transgender youth 
described not disclosing their sexu-
al orientation or gender identity to 
their health care provider and that 
80% of LGBT youth who identified 
as racial/ethnic minorities further 
described experiences of racial dis-
crimination in health care settings.14 
SMGD youth who have delayed dis-
closure of their sexual orientation or 
gender identity have described dis-
crimination, denial, and substan-

dard care as a result of their sexual 
orientation or gender identity.15 
Such experiences can also result in 
delayed medical care and poor ac-
cess to treatment16,17 and exacerbate 
rather than interrupt SMGD youths’ 
disproportionate risk of depression, 
suicidal ideation, poor sexual and 
reproductive health outcomes, and 
substance use compared with het-
erosexual cisgender youth.18

Providers first should routinely 
ask about an adolescent’s sexual ori-
entation and gender identity. The 
American Academy of Pediatrics, the 
Society for Adolescent Health and 
Medicine, the Uniform Data System, 
and Meaningful Use Stage 3 have is-
sued policy statements recommend-
ing routine collection of sexual orien-
tation and gender identity as part of 
primary care for all patients, includ-

ing adolescents.19-21 In an AAP survey, 
only 18% of pediatricians reported 
routinely discussing SOGI with their 
patients.22 Routinely asking alerts 
adolescents that it is safe to disclose 
to their provider and that it is an op-
portunity for open dialogue. SMGD 
youth have described routinely want-
ing to disclose their SOGI to their 
providers.15 

The preferred method of SOGI 
disclosure by age, sexual orienta-
tion, and gender identity is yet to be 
extensively researched, but routine 
and universal conversations about 

sexual orientation and gender identi-
ty create an environment of support 
and reassurance so that children feel 
safe raising questions and concerns. 
These routine, universal conversa-
tions also provide opportunities to 
teach and model to children and 
families the importance of inclu-
sion, family support, and affirma-
tion and that sexual and gender di-
versity is a normal, expected aspect 
of human development. The specific 
approach for SOGI assessment may 
vary depending on the age of the pa-
tient. For instance, to assess gender 
identity in school-age children, pro-
viders may ask parents about their 
child’s preferences for play, hair, 
and dress; about how their child re-
acts to gendered activities like hav-
ing to “line up with all the girls” or 
use the “boys” bathroom at school; 

and whether they have concerns or 
questions about their child’s behav-
ior with these activities. Providers 
can also ask children and younger 
adolescents how they like to play, 
dress, or wear their hair; or “When 
you think about who you are on the 
inside, do you feel more like a girl, 
a boy, neither, both, or something 
else?” In younger adolescents, sexual 
orientation may be assessed by ask-
ing about crushes or feelings toward 
other adolescent males or females. 
In older adolescents, the routine use 
of self-administered questionnaires 
is a suggested approach for asking 
about sexual orientation and gender 
identity that can enhance the acces-
sibility of the information for further 
discussion during the visit. Providers 
can also ask patients to share about 
their gender journey, including what 
age they knew they were in the wrong 
body, feelings of discomfort with 
their body, or desire for secondary 
characteristics of the other gender. 

Second, pediatricians can move 
beyond asking about sexual orienta-
tion and gender identity to affirm-
ing the patient’s identity. The first 
step is to provide developmentally 
appropriate care oriented toward 
understanding and appreciating the 
youth’s experience.23 This includes 
encouraging talk about identity and 
providing assurance that diverse 
sexual or gender identities are not a 
mental disorder, illness, or aberration 
but, rather, normal aspects of human 
diversity. Example affirmation state-
ments include “Many of my patients 
begin to question their sexual iden-
tity as they grow older and that’s 
completely normal” and “You are not 
alone; it is very normal to have feel-
ings and questions about your gender 
identity.” The purpose of this is to let 
the adolescent know that what they 
are experiencing is normal and that 

The prevalence of sexual minority 
adolescents aged 13 to 17 years 
increased from 11.2% in 2015 to 

15.6% in 2019. 
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they are not alone. Providers can also 
create a setting that affirms adoles-
cents’ sexual orientation and gender 
identity. These can be in the form of 
visual cues, such as posters featuring 
SMGD youth, badges with providers’ 
preferred pronouns, gender-neutral 
restrooms, and inclusive forms and 
patient materials that are gender 
neutral and nonheteronormative. 

Pediatricians are uniquely situat-
ed to provide or refer SMGD youth to 
sources of needed health care. SMGD 
youth experience disproportionate 
rates of bullying and victimization, 
interpersonal and intimate partner 
violence, mental and behavioral 
health needs (eg, depression, anxi-
ety, and suicidality), substance use 
disorder, and HIV and other sexually 
transmitted infections (STIs) com-
pared with their heterosexual and 
cisgender peers.20 As with all youth, 
but particularly SMGD youth who 
are at greater risk, providers should 
be prepared to complete appropriate 
screening for these notable health 
and social disparities. They may be 
the first to identify a health or social 
need that requires treatment or re-
ferral. Bullying is a key area that may 
require identification and action. 
The GLSEN (formerly Gay, Lesbian 
& Straight Education Network) 2019 
National School Climate Survey24 and 
the Human Rights Comparison 2018 
LGBTQ Youth Report14 both report 
high rates of bullying and victim-
ization (including verbal, physical, 
electronic, and sexual harassment) 
among SMGD youth. Further, YRBS 
reports significantly higher rates of 
bullying and victimization among 
youth who identify as lesbian, gay, 
bisexual, or transgender compared 
with their heterosexual and cisgen-
der peers.3,25 Providers should ask 
about school, including safety inside 
and outside the building, and be pre-

pared with guidance and resources if 
youth are feeling unsafe. 

Finally, at all ages and at all stages 
of sexual and gender identity devel-
opment, pediatric and adolescent 
medicine providers play a critical role 
in supporting, educating, and equip-
ping parents with the tools needed to 
affirm their SMGD child and protect 
them against the negative effects of 
anti-LGBT stigma. Evidence is clear 
that family acceptance is associated 
with improved mental health, de-
lay in engagement of substance use, 
and less engagement in sexual risk 
behavior. Studies have consistently 
shown that family acceptance during 
adolescence can be protective against 
depression, suicidality, substance 
use, HIV and STIs, and associated 
with higher reported social support, 
self-esteem, and general health.26,27

The reverse is also unfortunately 
true. SMGD youth rejected by their 
families have higher rates of poor 
mental health outcomes, substance 
use, and sexual risk behaviors than 
SMGD who experience family accep-
tance and affirmation.26,27 Parental 
and family affirmation and support 
are paramount to SMGD youth health 
and well-being. Pediatric and ado-
lescent medicine providers should 
prioritize helping parents under-
stand this. Similar to the approach 
we have recommended for SMGD 
youth, providers should also start by 
meeting parents where they are and 
inviting them to share their ques-
tions, feelings, beliefs, and con-
cerns. However, providers’ advice 
and anticipatory guidance should 
be grounded in their evidence-based 
medical expertise about the impor-
tance of parent and family support. 
Providers should also remind parents 
of responsibilities that are important 
for all youth—parental monitoring, 
parent-child communication, and 

setting expectations and limit set-
ting—and remain important as par-
ents help their SMGD youth navigate 
the transition to adulthood.

By routinely creating a space of 
acceptance and support, pediatri-
cians have an opportunity to im-
prove the health outcomes of SMGD 
youth. They can create this space 
by asking consistent, routine ques-
tions about SOGI, linking youth to 
needed resources and referrals, and 
providing parents with the evidence, 
knowledge, and resources to help 
them support their children and ad-
olescents. Using such an approach, 
pediatricians can help patients and 
families address the vulnerabilities 
that sexual minority and gender-
diverse youth face, play a critical 
role in bolstering youth against these 
vulnerabilities, and help secure their 
health and well-being. 
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Important Safety Information for PEDIARIX
• Contraindications for PEDIARIX are: severe allergic reaction (eg, anaphylaxis) 

after a previous dose of any diphtheria toxoid-, tetanus toxoid-, pertussis-, 
hepatitis B-, or poliovirus-containing vaccine, or to any component of PEDIARIX; 
encephalopathy within 7 days of administration of a previous pertussis-
containing vaccine; progressive neurologic disorders

• In clinical trials, PEDIARIX was associated with higher rates of fever relative to 
separately administered vaccines

• The decision to give PEDIARIX should be based on potential benefi ts and risks if 
Guillain-Barré syndrome has occurred within 6 weeks of receipt of a prior vaccine 
containing tetanus toxoid, or if adverse events (ie, temperature ≥105oF, collapse or 
shock-like state, persistent, inconsolable crying lasting ≥3 hours, occurring within 
48 hours after vaccination; seizures within 3 days after vaccination) have occurred 
after receipt of a pertussis-containing vaccine

• The tip caps of the prefi lled syringes contain natural rubber latex, which may cause 
allergic reactions

• Syncope (fainting) can occur in association with administration of injectable 
vaccines. Procedures should be in place to avoid falling injury and to restore 
cerebral perfusion following syncope 

• For children at higher risk for seizures, an antipyretic may be administered at the 
time of vaccination with PEDIARIX

• Apnea following intramuscular vaccination has been observed in some infants 
born prematurely. Vaccination with PEDIARIX should be based on consideration 
of the individual infant’s medical status and the potential benefi ts and possible 
risks of vaccination

Indication for PEDIARIX
PEDIARIX is indicated for active immunization against diphtheria, tetanus, pertussis, 
infection caused by all known subtypes of hepatitis B virus, and poliomyelitis. 
PEDIARIX is approved for use as a 3-dose series in infants born of hepatitis B surface 
antigen (HBsAg)-negative mothers. PEDIARIX may be given as early as 6 weeks of 
age through 6 years of age (prior to the 7th birthday).  
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Important Safety Information for PEDIARIX (cont’d)
• In clinical trials, common adverse reactions in infants receiving PEDIARIX 

included injection-site reactions (pain, redness, and swelling), fever, drowsiness, 
irritability/fussiness, and loss of appetite

• Vaccination with PEDIARIX may not result in protection in all vaccine recipients

Please see Brief Summary of Prescribing Information for PEDIARIX following this ad.
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•  An 18-year history of supply reliability1,2
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      (6 weeks through 6 years of age, prior to the 7th birthday)1,3,4

•  More than 100 million doses distributed in the United States since 20032

For more information, please visit  GenerationPEDIARIX.com
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Important Safety Information for PEDIARIX
• Contraindications for PEDIARIX are: severe allergic reaction (eg, anaphylaxis) 

after a previous dose of any diphtheria toxoid-, tetanus toxoid-, pertussis-, 
hepatitis B-, or poliovirus-containing vaccine, or to any component of PEDIARIX; 
encephalopathy within 7 days of administration of a previous pertussis-
containing vaccine; progressive neurologic disorders

• In clinical trials, PEDIARIX was associated with higher rates of fever relative to 
separately administered vaccines

• The decision to give PEDIARIX should be based on potential benefi ts and risks if 
Guillain-Barré syndrome has occurred within 6 weeks of receipt of a prior vaccine 
containing tetanus toxoid, or if adverse events (ie, temperature ≥105oF, collapse or 
shock-like state, persistent, inconsolable crying lasting ≥3 hours, occurring within 
48 hours after vaccination; seizures within 3 days after vaccination) have occurred 
after receipt of a pertussis-containing vaccine

• The tip caps of the prefi lled syringes contain natural rubber latex, which may cause 
allergic reactions

• Syncope (fainting) can occur in association with administration of injectable 
vaccines. Procedures should be in place to avoid falling injury and to restore 
cerebral perfusion following syncope 

• For children at higher risk for seizures, an antipyretic may be administered at the 
time of vaccination with PEDIARIX

• Apnea following intramuscular vaccination has been observed in some infants 
born prematurely. Vaccination with PEDIARIX should be based on consideration 
of the individual infant’s medical status and the potential benefi ts and possible 
risks of vaccination

Indication for PEDIARIX
PEDIARIX is indicated for active immunization against diphtheria, tetanus, pertussis, 
infection caused by all known subtypes of hepatitis B virus, and poliomyelitis. 
PEDIARIX is approved for use as a 3-dose series in infants born of hepatitis B surface 
antigen (HBsAg)-negative mothers. PEDIARIX may be given as early as 6 weeks of 
age through 6 years of age (prior to the 7th birthday).  
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• In clinical trials, common adverse reactions in infants receiving PEDIARIX 

included injection-site reactions (pain, redness, and swelling), fever, drowsiness, 
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BRIEF SUMMARY
PEDIARIX (Diphtheria and Tetanus Toxoids and Acellular Pertussis Adsorbed, 
Hepatitis B (Recombinant) and Inactivated Poliovirus Vaccine)

The following is a brief summary only; see full prescribing information for complete 
product information.

1 INDICATIONS AND USAGE
PEDIARIX is indicated for active immunization against diphtheria, tetanus, pertussis, 
infection caused by all known subtypes of hepatitis B virus, and poliomyelitis. 
PEDIARIX is approved for use as a 3-dose series in infants born of hepatitis B 
surface antigen (HBsAg)-negative mothers. PEDIARIX may be given as early as 6 
weeks of age through 6 years of age (prior to the 7th birthday).

2 DOSAGE AND ADMINISTRATION
2.1 Preparation for Administration
Shake vigorously to obtain a homogeneous, turbid, white suspension. Do not use 
if resuspension does not occur with vigorous shaking. Parenteral drug products 
should be inspected visually for particulate matter and discoloration prior to 
administration, whenever solution and container permit. If either of these conditions 
exists, the vaccine should not be administered.
Attach a sterile needle and administer intramuscularly.
The preferred administration site is the anterolateral aspect of the thigh for children 
younger than 1 year. In older children, the deltoid muscle is usually large enough for 
an intramuscular injection. The vaccine should not be injected in the gluteal area 
or areas where there may be a major nerve trunk. Gluteal injections may result in 
suboptimal hepatitis B immune response. 
Do not administer this product intravenously, intradermally, or subcutaneously. 
2.2    Recommended Dose and Schedule 
Immunization with PEDIARIX consists of 3 doses of 0.5 mL each by intramuscular 
injection at 2, 4, and 6 months of age (at intervals of 6 to 8 weeks, preferably 
8 weeks). The first dose may be given as early as 6 weeks of age. Three doses 
of PEDIARIX constitute a primary immunization course for diphtheria, tetanus, 
pertussis, and poliomyelitis and the complete vaccination course for hepatitis B.

4 CONTRAINDICATIONS 
4.1 Hypersensitivity
A severe allergic reaction (e.g., anaphylaxis) after a previous dose of any diphtheria 
toxoid-, tetanus toxoid-, pertussis antigen-, hepatitis B-, or poliovirus-containing 
vaccine or any component of this vaccine, including yeast, neomycin, and 
polymyxin B, is a contraindication to administration of PEDIARIX [see Description 
(11) of full prescribing information]. 
4.2     Encephalopathy 
Encephalopathy (e.g., coma, decreased level of consciousness, prolonged seizures) 
within 7 days of administration of a previous dose of a pertussis-containing 
vaccine that is not attributable to another identifiable cause is a contraindication to 
administration of any pertussis-containing vaccine, including PEDIARIX.

4.3 Progressive Neurologic Disorder 
Progressive neurologic disorder, including infantile spasms, uncontrolled epilepsy, 
or progressive encephalopathy, is a contraindication to administration of any 
pertussis-containing vaccine, including PEDIARIX. PEDIARIX should not be 
administered to individuals with such conditions until the neurologic status is 
clarified and stabilized.  
5 WARNINGS AND PRECAUTIONS 
5.1 Fever 
In clinical trials, administration of PEDIARIX in infants was associated with  
higher rates of fever relative to separately administered vaccines [see Adverse  
Reactions (6.1)].
5.2 Guillain-Barré Syndrome
If Guillain-Barré syndrome occurs within 6 weeks of receipt of a prior vaccine 
containing tetanus toxoid, the decision to give PEDIARIX or any vaccine containing 
tetanus toxoid should be based on careful consideration of the potential benefits 
and possible risks. 
5.3     Latex 
The tip caps of the prefilled syringes contain natural rubber latex which may cause 
allergic reactions. 
5.4     Syncope
Syncope (fainting) can occur in association with administration of injectable 
vaccines, including PEDIARIX. Syncope can be accompanied by transient 
neurological signs such as visual disturbance, paresthesia, and tonic-clonic limb 
movements. Procedures should be in place to avoid falling injury and to restore 
cerebral perfusion following syncope.  
5.5     Adverse Reactions following Prior Pertussis Vaccination 
If any of the following reactions occur in temporal relation to receipt of a vaccine 
containing a pertussis component, the decision to give any pertussis-containing 
vaccine, including PEDIARIX, should be based on careful consideration of the 
potential benefits and possible risks:  
• Temperature of ≥40.5oC (105oF) within 48 hours not due to another 
     identifiable cause; 
• Collapse or shock-like state (hypotonic-hyporesponsive episode) within  
     48 hours;
• Persistent, inconsolable crying lasting ≥3 hours, occurring within 48 hours;
• Seizures with or without fever occurring within 3 days. 

(continued on next page)

5.6     Children at Risk for Seizures
For children at higher risk for seizures than the general population, an appropriate 
antipyretic may be administered at the time of vaccination with a vaccine 
containing a pertussis component, including PEDIARIX, and for the ensuing 24 
hours to reduce the possibility of post-vaccination fever. 
5.7     Apnea in Premature Infants 
Apnea following intramuscular vaccination has been observed in some infants 
born prematurely. Decisions about when to administer an intramuscular vaccine, 
including PEDIARIX, to infants born prematurely should be based on consideration 
of the individual infant’s medical status and the potential benefits and possible risks 
of vaccination. 
5.8     Preventing and Managing Allergic Vaccine Reactions
Prior to administration, the healthcare provider should review the immunization 
history for possible vaccine sensitivity and previous vaccination-related adverse 
reactions to allow an assessment of benefits and risks. Epinephrine and other 
appropriate agents used for the control of immediate allergic reactions must be 
immediately available should an acute anaphylactic reaction occur.

6        ADVERSE REACTIONS 
6.1     Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a vaccine cannot be directly 
compared to rates in the clinical trials of another vaccine and may not reflect the 
rates observed in practice.
A total of 23,849 doses of PEDIARIX have been administered to 8,088 infants who 
received 1 or more doses as part of the 3-dose series during 14 clinical studies. 
Common adverse reactions that occurred in ≥25% of subjects following any dose 
of PEDIARIX included local injection site reactions (pain, redness, and swelling), 
fever, drowsiness, irritability/fussiness, and loss of appetite. In comparative 
studies (including the German and U.S. studies described below), administration 
of PEDIARIX was associated with higher rates of fever relative to separately 
administered vaccines [see Warnings and Precautions (5.1)]. The prevalence of 
fever was highest on the day of vaccination and the day following vaccination. 
More than 96% of episodes of fever resolved within the 4-day period following 
vaccination (i.e., the period including the day of vaccination and the next 3 days).
In the largest of the 14 studies conducted in Germany, safety data were available 
for 4,666 infants who received PEDIARIX administered concomitantly at separate 
sites with 1 of 4 Haemophilus influenzae type b (Hib) conjugate vaccines 
(GlaxoSmithKline [licensed in the United States only for booster immunization], 
Wyeth Pharmaceuticals Inc. [no longer licensed in the United States], Sanofi Pasteur 
SA [U.S.-licensed], or Merck & Co, Inc. [U.S.-licensed]) at 3, 4, and 5 months of 
age and for 768 infants in the control group that received separate U.S.-licensed 
vaccines (INFANRIX, Hib conjugate vaccine [Sanofi Pasteur SA], and oral poliovirus
vaccine [OPV] [Wyeth Pharmaceuticals, Inc.; no longer licensed in the United 
States]). In this study, information on adverse events that occurred within 30 days 
following vaccination was collected. More than 95% of study participants  
were white.
In a U.S. study, the safety of PEDIARIX administered to 673 infants was compared 
with the safety of separately administered INFANRIX, ENGERIX-B [Hepatitis B 
Vaccine (Recombinant)], and IPV (Sanofi Pasteur SA) in 335 infants. In both groups, 
infants received Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer 
licensed in the United States) and 7-valent pneumococcal conjugate vaccine 
(Wyeth Pharmaceuticals Inc.) concomitantly at separate sites. All vaccines were 
administered at 2, 4, and 6 months of age. Data on solicited local reactions and 
general adverse reactions were collected by parents using standardized diary 
cards for 4 consecutive days following each vaccine dose (i.e., day of vaccination 
and the next 3 days). Telephone follow-up was conducted 1 month and 6 months 
after the third vaccination to inquire about serious adverse events. At the 6-month 
follow-up, information also was collected on new onset of chronic illnesses. A total 
of 638 subjects who received PEDIARIX and 313 subjects who received INFANRIX, 
ENGERIX-B, and IPV completed the 6-month follow-up. Among subjects in both 
study groups combined, 69% were white, 18% were Hispanic, 7% were black, 3% 
were Oriental, and 3% were of other racial/ethnic groups.

Solicited Adverse Reactions

Data on solicited local reactions and general adverse reactions from the U.S. safety 
study are presented in Table 1. This study was powered to evaluate fever >101.3°F 
following Dose 1. The rate of fever ≥100.4°F following each dose was significantly 
higher in the group that received PEDIARIX compared with separately administered 
vaccines. Other statistically significant differences between groups in rates of fever, 
as well as other solicited adverse reactions, are noted in Table 1. Medical attention 
(a visit to or from medical personnel) for fever within 4 days following vaccination 
was sought in the group who received PEDIARIX for 8 infants after the first dose 
(1.2%), 1 infant following the second dose (0.2%), and 5 infants following the third 
dose (0.8%) (Table 1). Following Dose 2, medical attention for fever was sought for 
2 infants (0.6%) who received separately administered vaccines (Table 1). Among 
infants who had a medical visit for fever within 4 days following vaccination,  
9 of 14 who received PEDIARIX and 1 of 2 who received separately administered 
vaccines, had 1 or more diagnostic studies performed to evaluate the cause  
of fever.
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Table 1: Percentage of Infants with Solicited Local and General Adverse 
Reactions within 4 Days of Vaccinationa at 2, 4, and 6 Months of Age 
with PEDIARIX Administered Concomitantly with Hib Conjugate Vaccine 
and 7-Valent Pneumococcal Conjugate Vaccine (PCV7) or with Separate 
Concomitant Administration of INFANRIX, ENGERIX-B, IPV, Hib Conjugate 
Vaccine, and PCV7 (Modified Intent-to-Treat Cohort)

Adverse Reaction

PEDIARIX, Hib Vaccine, & 
PCV7

INFANRIX, ENGERIX-B, IPV, 
Hib Vaccine, & PCV7

Dose 1 Dose 2 Dose 3 Dose 1 Dose 2 Dose 3

Localb

n 671 653 648 335 323 315

Pain, any

Pain, Grade 2 or 3

Pain, Grade 3

36 36 31 32 30 30

12 11 11 9 9 9

2 3 2 3 2 1

Redness, any 

Redness, >5 mm 

Redness, >20 mm

25c 37 40 18 33 39

6c 10c 13c 2 6 7

1 1c 3 0 0 2

Swelling, any 

Swelling, >5 mm 

Swelling, >20 mm

17c 27c 29 10 20 25

6c 10c 9c 2 5 4

2 3c 3 1 0 1

General
n 667 644 645 333 321 311
Feverd, ≥100.4°F 
Feverd, >101.3°F

Feverd, >102.2°F

Feverd, >103.1°F

Feverd, M.A.

28c 39c 34c 20 30 24

7 14c 9 5 10 6

2c 4 3 0 3 2

1 1 1 0 0 0

1c 0 1 0 1 0

n 671 653 648 335 323 315
Drowsiness, any 
Drowsiness, Grade 
2 or 3 
Drowsiness, Grade 3

57 52 41 54 48 38

16 14 11 18 12 11

3 1 1 4 1 2

Irritability/Fussiness, 
any  
Irritability/Fussiness, 
Grade 2 or 3
Irritability/Fussiness, 
Grade 3

61 65 61 62 62 57

20 28c 25c 19 21 19 

3 4 4 4 3 3

Loss of appetite, any 

Loss of appetite, 
Grade 2 or 3 

Loss of appetite, 
Grade 3

30 31 26 28 27 24

7 8c 6 5 3 5

1 0 0 1 0 0

Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer licensed in the 
United States); PCV7 (Wyeth Pharmaceuticals Inc.); IPV (Sanofi Pasteur SA). 
Modified intent-to-treat cohort = All vaccinated subjects for whom safety data  
were available.

n = Number of infants for whom at least 1 symptom sheet was completed; 
for fever, numbers exclude missing temperature recordings or tympanic 
measurements. M.A. = Medically attended (a visit to or from medical personnel).
Grade 2 defined as sufficiently discomforting to interfere with daily activities.  
Grade 3 defined as preventing normal daily activities.  
a Within 4 days of vaccination defined as day of vaccination and the next 3 days. 
bLocal reactions at the injection site for PEDIARIX or INFANRIX. 
c Rate significantly higher in the group that received PEDIARIX compared with 
separately administered vaccines (P value <0.05 [2-sided Fisher Exact test] or  
the 95% CI on the difference between groups [Separate minus PEDIARIX] does  
not include 0). 

d Axillary temperatures increased by 1°C and oral temperatures increased by  
0.5°C to derive equivalent rectal temperature. 

Serious Adverse Events 

Within 30 days following any dose of vaccine in the U.S. safety study in which 
all subjects received concomitant Hib and pneumococcal conjugate vaccines, 7 
serious adverse events were reported in 7 subjects (1% [7/673]) who received 
PEDIARIX (1 case each of pyrexia, gastroenteritis, and culture-negative clinical 
sepsis and 4 cases of bronchiolitis) and 5 serious adverse events were reported in 
4 subjects (1% [4/335]) who received INFANRIX, ENGERIX-B, and IPV (uteropelvic 
junction obstruction and testicular atrophy in 1 subject and 3 cases of bronchiolitis). 

Deaths
In 14 clinical trials, 5 deaths were reported among 8,088 (0.06%) recipients of 
PEDIARIX and 1 death was reported among 2,287 (0.04%) recipients of comparator 
vaccines. Causes of death in the group that received PEDIARIX included 2 cases 
of Sudden Infant Death Syndrome (SIDS) and 1 case of each of the following: 
convulsive disorder, congenital immunodeficiency with sepsis, and neuroblastoma. 
One case of SIDS was reported in the comparator group. The rate of SIDS among 
all recipients of PEDIARIX across the 14 trials was 0.25/1,000. The rate of SIDS 
observed for recipients of PEDIARIX in the German safety study was 0.2/1,000 
infants (reported rate of SIDS in Germany in the latter part of the 1990s was 
0.7/1,000 newborns). The reported rate of SIDS in the United States from 1990 
to 1994 was 1.2/1,000 live births. By chance alone, some cases of SIDS can be 
expected to follow receipt of pertussis-containing vaccines.

Onset of Chronic Illnesses
In the U.S. safety study in which all subjects received concomitant Hib and 
pneumococcal conjugate vaccines, 21 subjects (3%) who received PEDIARIX and 
14 subjects (4%) who received INFANRIX, ENGERIX-B, and IPV reported new onset 
of a chronic illness during the period from 1 to 6 months following the last dose of 
study vaccines. Among the chronic illnesses reported in the subjects who received 
PEDIARIX, there were 4 cases of asthma and 1 case each of diabetes mellitus 
and chronic neutropenia. There were 4 cases of asthma in subjects who received 
INFANRIX, ENGERIX-B, and IPV.

Seizures
In the German safety study over the entire study period, 6 subjects in the group 
that received PEDIARIX (n = 4,666) reported seizures. Two of these subjects had 
a febrile seizure, 1 of whom also developed afebrile seizures. The remaining 4 
subjects had afebrile seizures, including 2 with infantile spasms. Two subjects 
reported seizures within 7 days following vaccination (1 subject had both febrile 
and afebrile seizures, and 1 subject had afebrile seizures), corresponding to a rate 
of 0.22 seizures per 1,000 doses (febrile seizures 0.07 per 1,000 doses, afebrile 
seizures 0.14 per 1,000 doses). No subject who received concomitant INFANRIX, 
Hib vaccine, and OPV (n = 768) reported seizures. In a separate German study that 
evaluated the safety of INFANRIX in 22,505 infants who received 66,867 doses of 
INFANRIX administered as a 3-dose primary series, the rate of seizures within 7 
days of vaccination with INFANRIX was 0.13 per 1,000 doses (febrile seizures 0.0 
per 1,000 doses, afebrile seizures 0.13 per 1,000 doses).
Over the entire study period in the U.S. safety study in which all subjects received 
concomitant Hib and pneumococcal conjugate vaccines, 4 subjects in the group 
that received PEDIARIX (n = 673) reported seizures. Three of these subjects 
had a febrile seizure and 1 had an afebrile seizure. Over the entire study period, 
2 subjects in the group that received INFANRIX, ENGERIX-B, and IPV (n = 335) 
reported febrile seizures. There were no afebrile seizures in this group. No subject 
in either study group had seizures within 7 days following vaccination. 
Other Neurological Events of Interest
No cases of hypotonic-hyporesponsiveness or encephalopathy were reported in 
either the German or U.S. safety studies.

Safety of PEDIARIX after a Previous Dose of Hepatitis B Vaccine
Limited data are available on the safety of administering PEDIARIX after a previous 
dose of hepatitis B vaccine. In 2 separate studies, 160 Moldovan infants and 96 
U.S. infants, respectively, received 3 doses of PEDIARIX following 1 previous dose 
of hepatitis B vaccine. Neither study was designed to detect significant differences 
in rates of adverse events associated with PEDIARIX administered after a previous 
dose of hepatitis B vaccine compared with PEDIARIX administered without a 
previous dose of hepatitis B vaccine.

6.2 Postmarketing Safety Surveillance Study 
In a safety surveillance study conducted at a health maintenance organization 
in the United States, infants who received 1 or more doses of PEDIARIX from 
approximately mid-2003 through mid-2005 were compared with age-, gender-, 
and area-matched historical controls who received 1 or more doses of separately 
administered U.S.-licensed DTaP vaccine from 2002 through approximately mid-
2003. Only infants who received 7-valent pneumococcal conjugate vaccine (Wyeth 
Pharmaceuticals Inc.) concomitantly with PEDIARIX or DTaP vaccine were included 
in the cohorts. Other U.S.-licensed vaccines were administered according to routine 
practices at the study sites, but concomitant administration with PEDIARIX or DTaP 
was not a criterion for inclusion in the cohorts. A birth dose of hepatitis B vaccine 
had been administered routinely to infants in the historical DTaP control cohort, 
but not to infants who received PEDIARIX. For each of Doses 1-3, a random sample 
of 40,000 infants who received PEDIARIX was compared with the historical DTaP 
control cohort for the incidence of seizures (with or without fever) during the 8-day 
period following vaccination. For each dose, random samples of 7,500 infants in 
each cohort were also compared for the incidence of medically-attended fever 
(fever ≥100.4°F that resulted in hospitalization, an emergency department visit, or 
an outpatient visit) during the 4-day period following vaccination. Possible seizures 
and medical visits plausibly related to fever were identified by searching automated 
inpatient and outpatient data files. Medical record reviews of identified events 
were conducted to verify the occurrence of seizures or medically-attended fever. 
The incidence of verified seizures and medically-attended fever from this study are 
presented in Table 2.

(continued on next page)
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BRIEF SUMMARY
PEDIARIX (Diphtheria and Tetanus Toxoids and Acellular Pertussis Adsorbed, 
Hepatitis B (Recombinant) and Inactivated Poliovirus Vaccine)

The following is a brief summary only; see full prescribing information for complete 
product information.

1 INDICATIONS AND USAGE
PEDIARIX is indicated for active immunization against diphtheria, tetanus, pertussis, 
infection caused by all known subtypes of hepatitis B virus, and poliomyelitis. 
PEDIARIX is approved for use as a 3-dose series in infants born of hepatitis B 
surface antigen (HBsAg)-negative mothers. PEDIARIX may be given as early as 6 
weeks of age through 6 years of age (prior to the 7th birthday).

2 DOSAGE AND ADMINISTRATION
2.1 Preparation for Administration
Shake vigorously to obtain a homogeneous, turbid, white suspension. Do not use 
if resuspension does not occur with vigorous shaking. Parenteral drug products 
should be inspected visually for particulate matter and discoloration prior to 
administration, whenever solution and container permit. If either of these conditions 
exists, the vaccine should not be administered.
Attach a sterile needle and administer intramuscularly.
The preferred administration site is the anterolateral aspect of the thigh for children 
younger than 1 year. In older children, the deltoid muscle is usually large enough for 
an intramuscular injection. The vaccine should not be injected in the gluteal area 
or areas where there may be a major nerve trunk. Gluteal injections may result in 
suboptimal hepatitis B immune response. 
Do not administer this product intravenously, intradermally, or subcutaneously. 
2.2    Recommended Dose and Schedule 
Immunization with PEDIARIX consists of 3 doses of 0.5 mL each by intramuscular 
injection at 2, 4, and 6 months of age (at intervals of 6 to 8 weeks, preferably 
8 weeks). The first dose may be given as early as 6 weeks of age. Three doses 
of PEDIARIX constitute a primary immunization course for diphtheria, tetanus, 
pertussis, and poliomyelitis and the complete vaccination course for hepatitis B.

4 CONTRAINDICATIONS 
4.1 Hypersensitivity
A severe allergic reaction (e.g., anaphylaxis) after a previous dose of any diphtheria 
toxoid-, tetanus toxoid-, pertussis antigen-, hepatitis B-, or poliovirus-containing 
vaccine or any component of this vaccine, including yeast, neomycin, and 
polymyxin B, is a contraindication to administration of PEDIARIX [see Description 
(11) of full prescribing information]. 
4.2     Encephalopathy 
Encephalopathy (e.g., coma, decreased level of consciousness, prolonged seizures) 
within 7 days of administration of a previous dose of a pertussis-containing 
vaccine that is not attributable to another identifiable cause is a contraindication to 
administration of any pertussis-containing vaccine, including PEDIARIX.

4.3 Progressive Neurologic Disorder 
Progressive neurologic disorder, including infantile spasms, uncontrolled epilepsy, 
or progressive encephalopathy, is a contraindication to administration of any 
pertussis-containing vaccine, including PEDIARIX. PEDIARIX should not be 
administered to individuals with such conditions until the neurologic status is 
clarified and stabilized.  
5 WARNINGS AND PRECAUTIONS 
5.1 Fever 
In clinical trials, administration of PEDIARIX in infants was associated with  
higher rates of fever relative to separately administered vaccines [see Adverse  
Reactions (6.1)].
5.2 Guillain-Barré Syndrome
If Guillain-Barré syndrome occurs within 6 weeks of receipt of a prior vaccine 
containing tetanus toxoid, the decision to give PEDIARIX or any vaccine containing 
tetanus toxoid should be based on careful consideration of the potential benefits 
and possible risks. 
5.3     Latex 
The tip caps of the prefilled syringes contain natural rubber latex which may cause 
allergic reactions. 
5.4     Syncope
Syncope (fainting) can occur in association with administration of injectable 
vaccines, including PEDIARIX. Syncope can be accompanied by transient 
neurological signs such as visual disturbance, paresthesia, and tonic-clonic limb 
movements. Procedures should be in place to avoid falling injury and to restore 
cerebral perfusion following syncope.  
5.5     Adverse Reactions following Prior Pertussis Vaccination 
If any of the following reactions occur in temporal relation to receipt of a vaccine 
containing a pertussis component, the decision to give any pertussis-containing 
vaccine, including PEDIARIX, should be based on careful consideration of the 
potential benefits and possible risks:  
• Temperature of ≥40.5oC (105oF) within 48 hours not due to another 
     identifiable cause; 
• Collapse or shock-like state (hypotonic-hyporesponsive episode) within  
     48 hours;
• Persistent, inconsolable crying lasting ≥3 hours, occurring within 48 hours;
• Seizures with or without fever occurring within 3 days. 

(continued on next page)

5.6     Children at Risk for Seizures
For children at higher risk for seizures than the general population, an appropriate 
antipyretic may be administered at the time of vaccination with a vaccine 
containing a pertussis component, including PEDIARIX, and for the ensuing 24 
hours to reduce the possibility of post-vaccination fever. 
5.7     Apnea in Premature Infants 
Apnea following intramuscular vaccination has been observed in some infants 
born prematurely. Decisions about when to administer an intramuscular vaccine, 
including PEDIARIX, to infants born prematurely should be based on consideration 
of the individual infant’s medical status and the potential benefits and possible risks 
of vaccination. 
5.8     Preventing and Managing Allergic Vaccine Reactions
Prior to administration, the healthcare provider should review the immunization 
history for possible vaccine sensitivity and previous vaccination-related adverse 
reactions to allow an assessment of benefits and risks. Epinephrine and other 
appropriate agents used for the control of immediate allergic reactions must be 
immediately available should an acute anaphylactic reaction occur.

6        ADVERSE REACTIONS 
6.1     Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a vaccine cannot be directly 
compared to rates in the clinical trials of another vaccine and may not reflect the 
rates observed in practice.
A total of 23,849 doses of PEDIARIX have been administered to 8,088 infants who 
received 1 or more doses as part of the 3-dose series during 14 clinical studies. 
Common adverse reactions that occurred in ≥25% of subjects following any dose 
of PEDIARIX included local injection site reactions (pain, redness, and swelling), 
fever, drowsiness, irritability/fussiness, and loss of appetite. In comparative 
studies (including the German and U.S. studies described below), administration 
of PEDIARIX was associated with higher rates of fever relative to separately 
administered vaccines [see Warnings and Precautions (5.1)]. The prevalence of 
fever was highest on the day of vaccination and the day following vaccination. 
More than 96% of episodes of fever resolved within the 4-day period following 
vaccination (i.e., the period including the day of vaccination and the next 3 days).
In the largest of the 14 studies conducted in Germany, safety data were available 
for 4,666 infants who received PEDIARIX administered concomitantly at separate 
sites with 1 of 4 Haemophilus influenzae type b (Hib) conjugate vaccines 
(GlaxoSmithKline [licensed in the United States only for booster immunization], 
Wyeth Pharmaceuticals Inc. [no longer licensed in the United States], Sanofi Pasteur 
SA [U.S.-licensed], or Merck & Co, Inc. [U.S.-licensed]) at 3, 4, and 5 months of 
age and for 768 infants in the control group that received separate U.S.-licensed 
vaccines (INFANRIX, Hib conjugate vaccine [Sanofi Pasteur SA], and oral poliovirus
vaccine [OPV] [Wyeth Pharmaceuticals, Inc.; no longer licensed in the United 
States]). In this study, information on adverse events that occurred within 30 days 
following vaccination was collected. More than 95% of study participants  
were white.
In a U.S. study, the safety of PEDIARIX administered to 673 infants was compared 
with the safety of separately administered INFANRIX, ENGERIX-B [Hepatitis B 
Vaccine (Recombinant)], and IPV (Sanofi Pasteur SA) in 335 infants. In both groups, 
infants received Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer 
licensed in the United States) and 7-valent pneumococcal conjugate vaccine 
(Wyeth Pharmaceuticals Inc.) concomitantly at separate sites. All vaccines were 
administered at 2, 4, and 6 months of age. Data on solicited local reactions and 
general adverse reactions were collected by parents using standardized diary 
cards for 4 consecutive days following each vaccine dose (i.e., day of vaccination 
and the next 3 days). Telephone follow-up was conducted 1 month and 6 months 
after the third vaccination to inquire about serious adverse events. At the 6-month 
follow-up, information also was collected on new onset of chronic illnesses. A total 
of 638 subjects who received PEDIARIX and 313 subjects who received INFANRIX, 
ENGERIX-B, and IPV completed the 6-month follow-up. Among subjects in both 
study groups combined, 69% were white, 18% were Hispanic, 7% were black, 3% 
were Oriental, and 3% were of other racial/ethnic groups.

Solicited Adverse Reactions

Data on solicited local reactions and general adverse reactions from the U.S. safety 
study are presented in Table 1. This study was powered to evaluate fever >101.3°F 
following Dose 1. The rate of fever ≥100.4°F following each dose was significantly 
higher in the group that received PEDIARIX compared with separately administered 
vaccines. Other statistically significant differences between groups in rates of fever, 
as well as other solicited adverse reactions, are noted in Table 1. Medical attention 
(a visit to or from medical personnel) for fever within 4 days following vaccination 
was sought in the group who received PEDIARIX for 8 infants after the first dose 
(1.2%), 1 infant following the second dose (0.2%), and 5 infants following the third 
dose (0.8%) (Table 1). Following Dose 2, medical attention for fever was sought for 
2 infants (0.6%) who received separately administered vaccines (Table 1). Among 
infants who had a medical visit for fever within 4 days following vaccination,  
9 of 14 who received PEDIARIX and 1 of 2 who received separately administered 
vaccines, had 1 or more diagnostic studies performed to evaluate the cause  
of fever.
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Table 1: Percentage of Infants with Solicited Local and General Adverse 
Reactions within 4 Days of Vaccinationa at 2, 4, and 6 Months of Age 
with PEDIARIX Administered Concomitantly with Hib Conjugate Vaccine 
and 7-Valent Pneumococcal Conjugate Vaccine (PCV7) or with Separate 
Concomitant Administration of INFANRIX, ENGERIX-B, IPV, Hib Conjugate 
Vaccine, and PCV7 (Modified Intent-to-Treat Cohort)

Adverse Reaction

PEDIARIX, Hib Vaccine, & 
PCV7

INFANRIX, ENGERIX-B, IPV, 
Hib Vaccine, & PCV7

Dose 1 Dose 2 Dose 3 Dose 1 Dose 2 Dose 3

Localb

n 671 653 648 335 323 315

Pain, any

Pain, Grade 2 or 3

Pain, Grade 3

36 36 31 32 30 30

12 11 11 9 9 9

2 3 2 3 2 1

Redness, any 

Redness, >5 mm 

Redness, >20 mm

25c 37 40 18 33 39

6c 10c 13c 2 6 7

1 1c 3 0 0 2

Swelling, any 

Swelling, >5 mm 

Swelling, >20 mm

17c 27c 29 10 20 25

6c 10c 9c 2 5 4

2 3c 3 1 0 1

General
n 667 644 645 333 321 311
Feverd, ≥100.4°F 
Feverd, >101.3°F

Feverd, >102.2°F

Feverd, >103.1°F

Feverd, M.A.

28c 39c 34c 20 30 24

7 14c 9 5 10 6

2c 4 3 0 3 2

1 1 1 0 0 0

1c 0 1 0 1 0

n 671 653 648 335 323 315
Drowsiness, any 
Drowsiness, Grade 
2 or 3 
Drowsiness, Grade 3

57 52 41 54 48 38

16 14 11 18 12 11

3 1 1 4 1 2

Irritability/Fussiness, 
any  
Irritability/Fussiness, 
Grade 2 or 3
Irritability/Fussiness, 
Grade 3

61 65 61 62 62 57

20 28c 25c 19 21 19 

3 4 4 4 3 3

Loss of appetite, any 

Loss of appetite, 
Grade 2 or 3 

Loss of appetite, 
Grade 3

30 31 26 28 27 24

7 8c 6 5 3 5

1 0 0 1 0 0

Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer licensed in the 
United States); PCV7 (Wyeth Pharmaceuticals Inc.); IPV (Sanofi Pasteur SA). 
Modified intent-to-treat cohort = All vaccinated subjects for whom safety data  
were available.

n = Number of infants for whom at least 1 symptom sheet was completed; 
for fever, numbers exclude missing temperature recordings or tympanic 
measurements. M.A. = Medically attended (a visit to or from medical personnel).
Grade 2 defined as sufficiently discomforting to interfere with daily activities.  
Grade 3 defined as preventing normal daily activities.  
a Within 4 days of vaccination defined as day of vaccination and the next 3 days. 
bLocal reactions at the injection site for PEDIARIX or INFANRIX. 
c Rate significantly higher in the group that received PEDIARIX compared with 
separately administered vaccines (P value <0.05 [2-sided Fisher Exact test] or  
the 95% CI on the difference between groups [Separate minus PEDIARIX] does  
not include 0). 

d Axillary temperatures increased by 1°C and oral temperatures increased by  
0.5°C to derive equivalent rectal temperature. 

Serious Adverse Events 

Within 30 days following any dose of vaccine in the U.S. safety study in which 
all subjects received concomitant Hib and pneumococcal conjugate vaccines, 7 
serious adverse events were reported in 7 subjects (1% [7/673]) who received 
PEDIARIX (1 case each of pyrexia, gastroenteritis, and culture-negative clinical 
sepsis and 4 cases of bronchiolitis) and 5 serious adverse events were reported in 
4 subjects (1% [4/335]) who received INFANRIX, ENGERIX-B, and IPV (uteropelvic 
junction obstruction and testicular atrophy in 1 subject and 3 cases of bronchiolitis). 

Deaths
In 14 clinical trials, 5 deaths were reported among 8,088 (0.06%) recipients of 
PEDIARIX and 1 death was reported among 2,287 (0.04%) recipients of comparator 
vaccines. Causes of death in the group that received PEDIARIX included 2 cases 
of Sudden Infant Death Syndrome (SIDS) and 1 case of each of the following: 
convulsive disorder, congenital immunodeficiency with sepsis, and neuroblastoma. 
One case of SIDS was reported in the comparator group. The rate of SIDS among 
all recipients of PEDIARIX across the 14 trials was 0.25/1,000. The rate of SIDS 
observed for recipients of PEDIARIX in the German safety study was 0.2/1,000 
infants (reported rate of SIDS in Germany in the latter part of the 1990s was 
0.7/1,000 newborns). The reported rate of SIDS in the United States from 1990 
to 1994 was 1.2/1,000 live births. By chance alone, some cases of SIDS can be 
expected to follow receipt of pertussis-containing vaccines.

Onset of Chronic Illnesses
In the U.S. safety study in which all subjects received concomitant Hib and 
pneumococcal conjugate vaccines, 21 subjects (3%) who received PEDIARIX and 
14 subjects (4%) who received INFANRIX, ENGERIX-B, and IPV reported new onset 
of a chronic illness during the period from 1 to 6 months following the last dose of 
study vaccines. Among the chronic illnesses reported in the subjects who received 
PEDIARIX, there were 4 cases of asthma and 1 case each of diabetes mellitus 
and chronic neutropenia. There were 4 cases of asthma in subjects who received 
INFANRIX, ENGERIX-B, and IPV.

Seizures
In the German safety study over the entire study period, 6 subjects in the group 
that received PEDIARIX (n = 4,666) reported seizures. Two of these subjects had 
a febrile seizure, 1 of whom also developed afebrile seizures. The remaining 4 
subjects had afebrile seizures, including 2 with infantile spasms. Two subjects 
reported seizures within 7 days following vaccination (1 subject had both febrile 
and afebrile seizures, and 1 subject had afebrile seizures), corresponding to a rate 
of 0.22 seizures per 1,000 doses (febrile seizures 0.07 per 1,000 doses, afebrile 
seizures 0.14 per 1,000 doses). No subject who received concomitant INFANRIX, 
Hib vaccine, and OPV (n = 768) reported seizures. In a separate German study that 
evaluated the safety of INFANRIX in 22,505 infants who received 66,867 doses of 
INFANRIX administered as a 3-dose primary series, the rate of seizures within 7 
days of vaccination with INFANRIX was 0.13 per 1,000 doses (febrile seizures 0.0 
per 1,000 doses, afebrile seizures 0.13 per 1,000 doses).
Over the entire study period in the U.S. safety study in which all subjects received 
concomitant Hib and pneumococcal conjugate vaccines, 4 subjects in the group 
that received PEDIARIX (n = 673) reported seizures. Three of these subjects 
had a febrile seizure and 1 had an afebrile seizure. Over the entire study period, 
2 subjects in the group that received INFANRIX, ENGERIX-B, and IPV (n = 335) 
reported febrile seizures. There were no afebrile seizures in this group. No subject 
in either study group had seizures within 7 days following vaccination. 
Other Neurological Events of Interest
No cases of hypotonic-hyporesponsiveness or encephalopathy were reported in 
either the German or U.S. safety studies.

Safety of PEDIARIX after a Previous Dose of Hepatitis B Vaccine
Limited data are available on the safety of administering PEDIARIX after a previous 
dose of hepatitis B vaccine. In 2 separate studies, 160 Moldovan infants and 96 
U.S. infants, respectively, received 3 doses of PEDIARIX following 1 previous dose 
of hepatitis B vaccine. Neither study was designed to detect significant differences 
in rates of adverse events associated with PEDIARIX administered after a previous 
dose of hepatitis B vaccine compared with PEDIARIX administered without a 
previous dose of hepatitis B vaccine.

6.2 Postmarketing Safety Surveillance Study 
In a safety surveillance study conducted at a health maintenance organization 
in the United States, infants who received 1 or more doses of PEDIARIX from 
approximately mid-2003 through mid-2005 were compared with age-, gender-, 
and area-matched historical controls who received 1 or more doses of separately 
administered U.S.-licensed DTaP vaccine from 2002 through approximately mid-
2003. Only infants who received 7-valent pneumococcal conjugate vaccine (Wyeth 
Pharmaceuticals Inc.) concomitantly with PEDIARIX or DTaP vaccine were included 
in the cohorts. Other U.S.-licensed vaccines were administered according to routine 
practices at the study sites, but concomitant administration with PEDIARIX or DTaP 
was not a criterion for inclusion in the cohorts. A birth dose of hepatitis B vaccine 
had been administered routinely to infants in the historical DTaP control cohort, 
but not to infants who received PEDIARIX. For each of Doses 1-3, a random sample 
of 40,000 infants who received PEDIARIX was compared with the historical DTaP 
control cohort for the incidence of seizures (with or without fever) during the 8-day 
period following vaccination. For each dose, random samples of 7,500 infants in 
each cohort were also compared for the incidence of medically-attended fever 
(fever ≥100.4°F that resulted in hospitalization, an emergency department visit, or 
an outpatient visit) during the 4-day period following vaccination. Possible seizures 
and medical visits plausibly related to fever were identified by searching automated 
inpatient and outpatient data files. Medical record reviews of identified events 
were conducted to verify the occurrence of seizures or medically-attended fever. 
The incidence of verified seizures and medically-attended fever from this study are 
presented in Table 2.

(continued on next page)
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Adverse 
Reaction

PEDIARIX
Historical DTaP  

Controls

Difference 
(PEDIARIX–

DTaP 
Controls)

N n % (95% CI) N n % (95% CI) % (95% CI)
All Seizures
(with or without fever)
Dose 1, Days 0-7 40,000 7 0.02

(0.01, 0.04)
39,232 6 0.02

(0.01, 0.03)
0.00

(-0.02, 0.02)

Dose 2, Days 0-7 40,000 3 0.01
(0.00, 0.02)

37,405 4 0.01
(0.00, 0.03)

0.00
(-0.02, 0.01)

Dose 3, Days 0-7 40,000 6 0.02
(0.01, 0.03)

40,000 5 0.01
(0.00, 0.03)

0.00
(-0.01, 0.02)

Total doses 120,000 16 0.01
(0.01, 0.02)

116,637 15 0.01
(0.01, 0.02)

0.00
(-0.01, 0.01)

Medically-Attended  
Fevera

Dose 1, Days 0-3 

Dose 2, Days 0-3 

Dose 3, Days 0-3 

Total doses

7,500 14 0.19
(0.11, 0.30)

7,500 14 0.19
(0.11, 0.30)

0.00
(-0.14, 0.14)

7,500 25 0.33
(0.22, 0.48)

7,500 15 0.20
(0.11, 0.33)

0.13
(-0.03, 0.30)

7,500 21 0.28
(0.17, 0.43)

7,500 19 0.25
(0.15, 0.39)

0.03
(-0.14, 0.19)

22,500 60 0.27
(0.20, 0.34)

22,500 48 0.21
(0.16, 0.28)

0.05
(-0.01, 0.14)

DTaP – any U.S.-licensed DTaP vaccine. Infants received 7-valent pneumococcal 
conjugate vaccine (Wyeth Pharmaceuticals Inc.) concomitantly with each dose of 
PEDIARIX or DTaP. Other U.S.-licensed vaccines were administered according to 
routine practices at the study sites. 
N = Number of subjects in the given cohort. 
n = Number of subjects with reactions reported in the given cohort. 
a Medically-attended fever defined as fever ≥100.4°F that resulted in   
  hospitalization, an emergency department visit, or an outpatient visit.

6.3 Postmarketing Spontaneous Reports for PEDIARIX 
In addition to reports in clinical trials for PEDIARIX, the following adverse reactions 
have been identified during postapproval use of PEDIARIX. Because these reactions 
are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to vaccine exposure.
Cardiac Disorders 
Cyanosis. 
Gastrointestinal Disorders 
Diarrhea, vomiting.
General Disorders and Administration Site Conditions 
Fatigue, injection site cellulitis, injection site induration, injection site itching, 
injection site nodule/lump, injection site reaction, injection site vesicles, injection 
site warmth, limb pain, limb swelling.
Immune System Disorders 
Anaphylactic reaction, anaphylactoid reaction, hypersensitivity.
Infections and Infestations 
Upper respiratory tract infection.
Investigations 
Abnormal liver function tests.
Nervous System Disorders 
Bulging fontanelle, depressed level of consciousness, encephalitis, hypotonia, 
hypotonic-hyporesponsive episode, lethargy, somnolence, syncope.
Psychiatric Disorders 
Crying, insomnia, nervousness, restlessness, screaming, unusual crying.
Respiratory, Thoracic, and Mediastinal Disorders 
Apnea, cough, dyspnea.
Skin and Subcutaneous Tissue Disorders 
Angioedema, erythema, rash, urticaria.
Vascular Disorders 
Pallor, petechiae.

6.4 Postmarketing Spontaneous Reports for INFANRIX and/or ENGERIX-B 
The following adverse reactions have been identified during postapproval use 
of INFANRIX and/or ENGERIX-B in children younger than 7 years but not already 
reported for PEDIARIX. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to vaccine exposure. 
Blood and Lymphatic System Disorders
Idiopathic thrombocytopenic purpura,a,b lymphadenopathy,a thrombocytopenia.a,b

 

Gastrointestinal Disorders 
Abdominal pain,b intussusception,a,b nausea.b 

General Disorders and Administration Site Conditions
Asthenia,b malaise.b

Hepatobiliary Disorders
Jaundice.b

Immune System Disorders
Anaphylactic shock,a serum sickness–like disease.b

Musculoskeletal and Connective Tissue Disorders
Arthralgia,b arthritis,b muscular weakness,b myalgia.b

Nervous System Disorders
Encephalopathy,a headache,a meningitis,b neuritis,b neuropathy,b paralysis.b

Skin and Subcutaneous Tissue Disorders
Alopecia,b erythema multiforme,b lichen planus,b pruritus,a,b Stevens Johnson syndrome.a

Vascular Disorders
Vasculitis.b
aFollowing INFANRIX (licensed in the United States in 1997).
bFollowing ENGERIX-B (licensed in the United States in 1989).

7 DRUG INTERACTIONS 
7.1 Concomitant Vaccine Administration 
Immune responses following concomitant administration of PEDIARIX,  
Hib conjugate vaccine (Wyeth Pharmaceuticals Inc.; no longer licensed  
in the U.S.), and 7-valent pneumococcal conjugate vaccine (Wyeth 
Pharmaceuticals Inc.) were evaluated in a clinical trial [see Clinical Studies  
(14.3) of full prescribing information ].
7.2 Immunosuppressive Therapies
Immunosuppressive therapies, including irradiation, antimetabolites, alkylating 
agents, cytotoxic drugs, and corticosteroids (used in greater than physiologic 
doses), may reduce the immune response to PEDIARIX.

8 USE IN SPECIFIC POPULATIONS 
8.4 Pediatric Use 
Safety and effectiveness of PEDIARIX were established in the age group 6 weeks 
through 6 months on the basis of clinical studies [see Adverse Reactions (6.1), 
Clinical Studies (14.1, 14.2) of full prescribing information]. Safety and effectiveness 
of PEDIARIX in the age group 7 months through 6 years are supported by evidence 
in infants aged 6 weeks through 6 months. Safety and effectiveness of PEDIARIX in 
infants younger than 6 weeks and children aged 7 to 16 years have not been evaluated.

PEDIARIX, INFANRIX, KINRIX, TIP-LOK, and ENGERIX-B are trademarks owned by or 
licensed to the GSK group of companies.

Table 2: Percentage of Infants with Seizures (with or without Fever) within 
8 Days of Vaccination and Medically-Attended Fever within 4 Days of 
Vaccination with PEDIARIX Compared with Historical Controls

©2020 GSK or licensor.
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RECOGNIZING, MANAGING, AND PREVENTION

infectious disease

Between 2000 and 2014, 493 outbreaks 
linked to treated recreational water were 
reported to the Centers for Disease Con-
trol and Prevention (CDC), resulting in 
27,219 cases of infections and 8 deaths.1

Additional outbreaks have been reported in 
connection with untreated fresh and ma-
rine water.2 Pediatricians should be ready 
to recognize and treat these infections and 
to appropriately advise families on safe 
water practices.

Signs and symptoms 
of recreational water illness  
Gastrointestinal infections: The most 
common recreational water illness is gas-
trointestinal disease, particularly diar-
rhea. When a child sick with diarrhea en-
ters a body of water, small bits of fecal 
material that naturally remain on the body 
even when visibly clean can contami-
nate surrounding water. Another individ-
ual who swallows that water may become 
sick. Cryptosporidium, a protozoan, is the 
most commonly identified organism in wa-
ter illnesses, likely because it can tolerate 

chlorine and survive for long periods. Al-
though most bacterial and viral organisms 
are rapidly killed in properly disinfected 
water, they may survive in improperly dis-
infected or untreated water. Other patho-
gens implicated in diarrheal illnesses fol-
lowing recreational water exposure include 
bacteria (Shigella, Escherichia coli), viruses 
(norovirus), and other parasites (Giardia 
lamblia). Giardia cysts survive in mountain 
streams, where water-dwelling mammals 
such as beavers can contaminate water, 
leading to the nickname of “beaver fever.” 

Skin infections: Skin infections can also 
occur following recreational water activi-
ties. Pseudomonas can form a biofilm on 
surfaces of pools and hot tubs. After pro-
longed skin exposure, infections such as 
folliculitis can occur. Folliculitis can pres-
ent as a bumpy, red, itchy rash, or you may 
see pustules or blisters around a hair fol-
licle. Organisms in water can also infect 
wounds, surgical sites, and areas of recent 
piercings, leading to cellulitis and deeper 
soft tissue infections. Vibrio vulnificus, 
present in certain coastal waters especially 
when water temperatures are warmer, can 
cause severe, even life-threatening, rap-
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infectious disease

idly progressing wound infections 
including necrotizing fasciitis that 
require timely recognition and treat-
ment. More indolent skin infections 
following water exposure may 
be caused by nontuberculosis 
mycobacterium (NTM) such as 
Mycobacterium marinum and 
Mycobacterium fortuitum. 

Otitis externa: Also known as 
“swimmer’s ear,” this occurs 
when contaminated water stays 
in an individual’s ear for a prolonged 
period, providing an opportunity for 
bacteria to thrive in this moist, warm 
environment. Children with otitis 
externa usually have pain with tug-
ging of the ear or placement of pres-
sure on the tragus. The ear may be 
red and swollen and drainage may be 
present. Otitis externa can be caused 
by several organisms, but Pseudomo-
nas is the most common.3 

Acute respiratory illness: 
Legionella is an environmental bac-
teria found in water and soil that can 
lead to pneumonia via inhalation of 
aerosols from contaminated water. 
Outbreaks have occurred from con-
taminated mists generated by cool-
ing towers, showers, faucets, deco-
rative fountains, and grocery store 
mist machines. 

Treatment of recreational 
water illness 
Most diarrheal illnesses caused by 
exposure to waterborne organisms 
are self-limited and can be appro-
priately managed with supportive 
care. With certain infections, such 
as cr yptosporidiosis, symptoms 
may persist for several days and up 
to 2 weeks. Children with severe  
diarrhea leading to signif icant  
dehydration or children with com-
promised immune systems may re-

quire therapy. In those scenarios, 
evaluation with stool studies is war-
ranted to identify a causative organ-
ism. Therapy is then directed to the 

identified cause. 
Folliculitis, most often caused by 

Pseudomonas, is usually self-limit-
ed and does not require treatment. 
However, more extensive infections 
of skin, wounds, and surgical areas 
following recreational water expo-
sure may require systemic antibi-
otic therapy. When possible, cultures 
should be sent from the infected site 
to inform treatment decisions. Em-
piric treatment may be determined 
by the type of water exposure be-
cause different organisms can be 
found in treated, fresh, brackish, or 
salt water. 

In addition, common skin organ-
isms may also be the causative patho-
gens, unrelated to water exposure. 
Examples of antibiotic regimens are 
clindamycin or a first-generation 
cephalosporin (eg, cephalexin) for 
coverage of skin organisms plus a 
fluoroquinolone (eg, ciprofloxacin) 
for coverage of commonly found wa-
ter organisms such as Pseudomonas. 
Doxycycline should be considered in 
cases of exposure to brackish or salt 
water for treatment of Vibrio species. 
If an NTM infection is suspected, bi-
opsy and culture can help confirm 
the diagnosis and guide therapy. 
Treatment for NTM infection often 
involves use of multiple agents for a 
prolonged period. Infectious diseas-
es consultation would be warranted.

In otherwise healthy children, 
acute otitis externa can be treated 
with topical antibiotic otic drops, 
such as ciprofloxacin, for 7 to 10 

days.4 However, in immunocom-
promised children, children with 
diabetes, and healthy children 
with involvement of surround-
ing tissues, systemic treatment 
should be used. Because these 
infections may be polymicrobial, 
with Pseudomonas and Staphy-
lococcus aureus being the most 

common causative organisms, broad 
empiric therapy is warranted for  
severe cases.  

Advising safe practices    
Advising families on practices to pre-
vent infections from exposure to rec-
reational water is essential. Both the 
American Academy of Pediatrics4

and the CDC5 offer recommenda-
tions for safe water practices. 

Below are key tips  
to provide to families:
�  Regularly test home pools for 

appropriate chlorine or bromine 
concentrations. 

�  Avoid recreational water when ill with 
diarrhea. After receiving a diagnosis of 
cryptosporidiosis, avoid swimming for 
an additional 2 weeks. 

�  Avoid exposing open wounds to 
recreational water, including following 
recent surgery or piercings.

�  Avoid swallowing recreational water. 

�  Practice water hygiene such 
as showering before entering 
recreational water, regularly bringing 
children to the bathroom, and 
checking diapers of young children  
to avoid water contamination. 

�  Keep ears as dry as possible during 
swimming (such as with use of a 
bathing cap), and dry ears thoroughly 
following water exposure. 

The most common 
recreational water illness 
is gastrointestinal disease, 

particularly diarrhea.
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infectious disease

In addition, children who are im-
munocompromised should take ex-
tra precautions to avoid exposure to 
possibly contaminated water.

Conclusions
Although recreational water infec-
tions are on the rise,1 awareness of 

these infections allows for recogni-
tion and appropriate treatment. Im-
portantly, pediatricians can play a 
key role in advising families how to 
best avoid infection by following safe 
water practices. 

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

For references, go to 
ContemporaryPediatrics.com/

common-recreational-water-illness
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Primary care was diminishing before the COVID-19 pandemic began, and 
without systemic action, that dwindling will continue. A new report from 
the Committee on Implementing High-Quality Primary Care (which is part 
of the National Academies of Sciences, Engineering, and Medicine) titled 
“Implementing High-Quality Primary Care: Rebuilding the Foundation of 
Health Care” lays out recommendations for rebuilding primary care includ-
ing having the US Department of Health & Human Services (HHS) establish 
a Secretary’s Council on Primary Care to act as the accountable entity and 
an Office of Primary Care Research at the National Institutes of Health (NIH).
Other recommendations include the following:

Reform payment models: Public and private payers should 
shift from a fee-for-service (FFS) payment model to hybrid mod-
els (part FFS, part capitated, in which clinicians are rewarded for 

better outcomes and paid per patient rather than per visit or procedure), mak-
ing them the default payment method over time. The Centers for Medicare & 
Medicaid Services (CMS) should aim to increase physician payment rates for 
primary care services by 50% and identify overpriced health care services, 
reducing their rates to accomplish this.

Increase access point: HHS should invest in the creation of 
new health centers, particularly in areas that are underserved or 
have a physician shortage. These may include federally qualified 

health centers, school-based health centers, rural health clinics, and Indian 
Health Service facilities.

Design interprofessional care teams: Primary care teams 
should fit the needs of communities, work to the top of their skills, 
and coordinate care across multiple settings, notes the report. The 

field needs to consider how to meaningfully engage the full range of primary 
care professions, including physician assistants, nurse practitioners, medi-
cal assistants, community health workers, and behavioral specialists. In ad-
dition, the report describes opportunities for integration between primary 
care and public health, behavioral health, oral health, and pharmacy.

Support community-based training programs: Training prima-
ry care clinicians individually in inpatient settings will not adequately 
prepare them to deliver high-quality primary care, says the report. HHS 

should support training opportunities in community settings and in rural and un-
derserved areas, as well as provide economic incentives such as loan forgive-
ness and salary supplements. Trainees should also receive opportunities to work 
alongside nonphysician care providers and extended care team members.

Make health information technology user-friendly: Digital 
health technology can make the primary care experience more effi-
cient, higher quality, and more convenient. In the next phase of elec-

tronic health record certification standards, the Office of the National Coor-
dinator for Health Information Technology and CMS should account for the 
user experience of clinicians and patients (time spent using the system, ease 
of data transfer, and ability to make sense of data).

Establish accountability and effective measurement: Senior 
secretary-level coordination at HHS is necessary because of the var-
ious agency-level activities that affect primary care, including work-

force training, safety-net funding, payment and benefits policy, health infor-
mation technology, and research. The proposed Secretary’s Council should 
be tasked with defining measures for high-quality primary care. There are 
too many metrics, which are burdensome and measuring the wrong things. 
Measures should be pared down and focus on overall health, well-being, and 
equity rather than disease-specific outcomes or payment.

Create a primary care research agenda: Primary care still largely 
depends on evidence derived from research on subspecialty care, hospi-
tal settings, or single-disease cohorts. Moreover, primary care research 

is routinely less than 0.4% of NIH’s budget. Creating a research arm for primary 
care at NIH would build an evidence base to guide improvements in care quality, 
experience, and cost. Furthermore, the report recommends prioritizing funding 
of primary care research at the existing National Center for Excellence in Prima-
ry Care Research office at the Agency for Healthcare Research and Quality. 

As primary care practices try to survive the COVID-19 pandemic, one wonders whether the market 
will ever be the same.  BY KEITH A. REYNOLDS

7 tips to rebuild primary care
FROM OUR SISTER PUBLICATION, MEDICAL ECONOMICS®
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Malnutrition might seem like an 
easy problem to diagnose. Scales 
and growth projections can be used 
to discern whether a child is growing 
as expected. However, there are also 
subtle signs of malnutrition to watch 
for during a visit.

“Every pediatrician should be 
thinking along a food group line,” 
says Praveen Sundaraj Goday, MD, 
a pediatric gastroenterologist and 
director of nutrition at Children’s 
Wisconsin in Milwaukee. Goday also 
serves on the American Academy of 
Pediatrics’ Committee on Nutrition.

Even children who are obese or 
overweight can suffer from poor nu-
trition. Others eat no fruits or veg-
etables but still meet growth and 
weight goals for their age. Pediatri-
cians should be asking questions 
about diet at well visits, specifically 
focusing on the food groups from 
which the child eats and whether any 
special diet is being followed. 

There are ways to have a child on 
a good vegetarian diet, Goday notes, 
but the pediatrician should still be 
aware of these special diets or any 
restrictions. The child may appear 
well nourished but still require sup-

plementation with pediatric multivi-
tamins, he says.

For detecting signs of malnutri-
tion outside of the scale or assess-
ment questions, Goday says there 
is much one can tell from a child’s 
appearance. Signs of malnutrition 
could include the following:

�  Pallor
�  Signs of anemia
�  Low energy
�  Skin rashes
�  Low weight gain or growth

“I think focusing on whether the 
child is eating consistently from all 
food groups is key,” Goday says. “If 
the child is, that’s a good sign. If not, 
the pediatrician should be question-
ing why.”

The American Academy of Pediat-
rics offers guidelines1 to help pedia-
tricians counsel parents on appro-
priate micronutrient requirements, 
especially in the first few years of life 
when neurodevelopment is critical.

Although in some cases, malnu-
trition could be an adverse effect 
of food choices or availability, pe-
diatricians also need to understand 
when other factors are contributing 
to malnutrition. In most cases, regu-

lar nausea or vomiting is a red flag in 
children with gastrointestinal (GI) 
disorders, Goday says. “It would be 
rare not to have those. These could 
signal a problem,” Goday says. 

Daily or frequent vomiting is usu-
ally because of a GI mucosal problem 
in the stomach or esophagus, Goday 
says, adding that these are the most 
common GI problems related to mal-
nutrition in children. When frequent 
diarrhea is the complaint, there are 
tests that can check for lactose in-
tolerance and other conditions that 
might result in malabsorption of sug-
ars. Pancreatic insufficiency is also a 
cause of malabsorption, Goday says.

Inflammatory issues like eosino-
philic esophagitis and even mental 
health or behavioral conditions can 
also lead to malnutrition. Mental 
health and behavioral conditions 
are not necessarily caused by a nu-
tritional issue but rather a behavioral 
issue that affects a child’s ability to 
get proper nutrition. Autism is com-
monly linked to issues involving 
poor nutrition. “These 2 go together, 

Malnutrition signs aren’t 
limited to the scale

RACHAEL ZIMLICH, BSN, RN

There are several indicators of malnutrition—even 
for children with normal growth

Pediatricians should be asking 
about diet at well visits, 
focusing on the food groups 
from which the child eats.
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but the reason is that the autism is 
causing feeding problems and not 
the other way around,” Goday says.

He recommends that children 
who are extremely picky eaters be 
evaluated for underlying neurobe-
havioral conditions. They may even 
require referral to speech behavioral 
therapists or other specialists.

Although pediatricians should 
be vigilant when it comes to assess-
ing diet quality and eating habits of 

their patients, problems with nau-
sea, vomiting, or diarrhea are usu-
ally reason for referral to a special-
ist. Pediatricians must be aware of 
problems not explained clearly by 
behavior. These are often associ-
ated with allergies or asthma. 

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

Rachael Zimlich is a freelance writer in 
Cleveland, Ohio. She has nothing to disclose.
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1. Schwarzenberg JS, Georgieff MK. Advocacy for 
improving nutrition in the first 1000 days to support 
childhood development and adult health. Pediatrics. 
2018;141(2):e20173716. doi:10.1542/peds.2017-3716
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FDA commits to campaign to prevent 
future smokers

The US Food and Drug Administra-
tion (FDA) has announced 2 new to-
bacco product standards to decrease 
disease and death from smoking and, 
hopefully, discourage the creation of 
new smokers.

The first proposed product stan-
dard, which will be issued within the 
next year, will be to ban menthol as 
a characterizing flavor in cigarettes 
and cigars. The decision is a result of 
evidence-based science that shows 
menthol as harmful and addictive. 
“With these actions, the FDA will 
help significantly reduce youth initia-
tion, increase the chances of smoking 
cessation among current smokers, 
and address health disparities ex-
perienced by communities of color, 
low-income populations, and LG-
BTQ+ individuals...who are far more 
likely to use these tobacco products,” 

said acting FDA Commissioner Janet 
Woodcock, MD.

Studies show that menthol increas-
es the appeal of tobacco by masking 
unpleasant f lavors and the harsh 
taste of tobacco, which entices more 
people to smoke. Furthermore, to-
bacco products with menthol can be 
more addictive. 

If implemented, the FDA enforce-
ment of a ban on menthol tobacco 
products will only address manufac-
turers, distributors, wholesalers, im-
porters, and retailers. It cannot and 
will not enforce against individual 
consumer possession.

Secondly, the FDA continues to 
provide oversight in an attempt to 
end the selling of illegal e-cigarettes 
and other electronic nicotine deliv-
ery systems (ENDS). To that end, the 
FDA’s Center for Tobacco Products is-

sued warning letters to ENDS product 
manufacturers and retailers who con-
tinue to sell products that are illegally 
on the market. Finally, the FDA’s pub-
lic education campaign targets nearly 
10.7 million young people aged 12 to 
17 years who have never used e-ciga-
rettes or might consider trying them, 
highlighting information about the 
potential risk of e-cigarette use.  

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

R E F E R E N C E
1. FDA commits to evidence-based actions aimed 
at saving lives and preventing future generations of 
smokers. News release. FDA. April 29, 2021. Accessed 
May 3, 2021. https://www.fda.gov/news-events/
press-announcements/fda-commits-evidence-based-
actions-aimed-saving-lives-and-preventing-future-
generations-smokers?

RESPIRATORY

The US Food and Drug Administration recently announced new 
standards to reduce disease and death from tobacco products.  
LOIS LEVINE
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As the weather gets warmer and 
we are increasingly liberated from 
COVID-19 constraints, accident pre-
vention should become a high priori-
ty. As pediatricians, we appropriately 
focus on physical measures like hel-
mets for biking or skateboarding, 
seat belts when in cars, and  self-
locking fences and gates around 
pools. Less often do we consider 
psychosocial issues that could 
significantly affect the risk for injury 
from accidents. 

For younger children, drown-
ing (about 1000 deaths per year) 
and unintentional gunshots (about 
3000 firearm-related injuries) are 
the most common accidents.1 Both 
types of events happen quickly. Pools 
should have proper fences and gates. 
Guns should have trigger locks with 
ammunition stored and locked in a 

separate site. In addition, pediatri-
cians should ask about potential 
stressors that could distract parents. 
Are the parents supervising several 
young children at the same time? 
Is there an elderly or ill parent 
who needs constant attention 
in the home? Is there family 
conflict that has resulted in 
distractions? Is there substance 
abuse, especially alcohol, that has 
interfered with childcare? These 
questions can seem hard to ask, 
but if, for example, the pediatrician 
starts by inquiring about access to a 
pool and then notes the dangers of 
drowning, these questions will be 
seen as caring and not critical.  

Given an adolescent’s less-devel-
oped sense of judgment and often 
heightened self-confidence, teenag-
ers don’t often stop to ask, “should 
I take this risk?” Children and ado-
lescents with short attention spans, 

impulsivity, and depression are at 
increased risk, because these condi-
tions further impair judgment and 
result in less consideration about 
safety. Pediatricians can assess a 
teenager’s behavior and judgment, 
and then have a frank conversa-
tion about potential decisions that 
youth may have to make. What kind 
of dangerous behaviors have they 
seen among peers? How do they de-
cide how much to drink at a party? 
How rigorous are they about drink-
ing and being a passenger or driving 
themselves? Will their friends watch 

out for them? Do they have good 
judgment? If they tend toward 

depression, do they ever think 
about taking a risk and not 

really caring about the con-
sequences? Of course, parents 

have the major role in accident pre-
vention. Pediatricians can ask how 
parents see their children reacting 
to safety measures. Do they accept 
seat belts and helmets, and how do 
their children assess risks? Have 
parents reviewed various sce-
narios for when their children 
and teenagers are on their 
own, such as with friends 
in a park, at a pool, at 
a party? Have there 
been forthright 
conversations 

Preventing 
summer accidents 
With the joy of summer and easing of some COVID-
19 restrictions, children and families are eager to be 
outdoors and active. Sadly, accidents, many of which 
are preventable, are a leading cause of morbidity and 
mortality in children and teenagers. In addition to 
physical precautions, pediatricians should also consider 
psychosocial measures as an approach to prevention.

MICHAEL S. JELLINEK, MD

SPECIAL REPORT
SUMMER SAFETY
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Hughes: My 3-year-old son, 
Levi, drowned in June 2018 while 
we were on a beach vacation with 
friends. One moment, he was sit-
ting on the couch watching TV. In 
the next, I was pulling his lifeless 
body from the bottom of a pool. 

Levi had somehow slipped out of 
a living room filled with children 
and adults, including myself, my 
husband, and 5 physician friends. 
We weren’t drinking, weren’t on 
our phones, and had finished 
swimming for the day.

I was the one who glanced over 
the balcony and found our Levi, 
my guttural screams bringing a 
rush of people outside. My hus-
band, a cardiothoracic anesthe-

siologist, was the first to perform 
cardiopulmonary resuscitation 
(CPR) on his only son.

The confusion of “but we weren’t 
even swimming” and “Levi was 
just on the couch” hung in the 
air as we grappled to make sense 
of the senseless. It happened so 
quickly. However, despite immedi-
ate attention, including advanced 
resuscitation from multiple physi-
cian experts, we lost our Levi.

Porter: At the age of 3, Levi 
Richard Hughes joined over 
400 other children across the 
United States between ages 1 
and 4 years who die annually 
from unintentional drowning.1 

about being vulnerable 
when drunk and how par-
ents will react to a call for 
help if that call avoids a dan-
gerous situation? What kind 
of risks did the parents take 
as teenagers? What behav-
iors do they demonstrate 
with alcohol or when driv-
ing? What parents do as role 
models far outweighs what 
they say.

Summer is a good time to 
prioritize accident preven-
tion. Send out some infor-
mation electronically prior 
to a visit, have some mate-
rials in the waiting room, 
and pick a question or 2 to 
ask during visits with your 
patients as the weather gets 
warmer. 

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

R E F E R E N C E
1. Brady United. Key statistics. Accessed 
May 1, 2021. https:www.bradyunited.
org/key-statistics

Michael S. Jellinek is a professor 
of psychiatry and pediatrics at 
Harvard Medical School in Boston, 
Massachusetts. He also is on 
the Editorial Advisory Board of 
Contemporary Pediatrics®. He 
has nothing to disclose in regard 
to affiliations with or financial 
interests in any organizations that 
may have an interest in any part of 
this article.

How one child’s 
tragedy is making 
us reconsider 
our approach to 
drowning prevention

A pediatrician and a mother share sobering lessons 
learned regarding water safety for children.
TODD R. PORTER, MD, MSPH; AND NICOLE HUGHES 

Todd R. Porter is a pediatrician at the Denver Health Medical Center in Denver, Colorado. 
He received an honorarium from the CAST Water Safety Foundation for research 
on children and water safety; this did not affect his ability to present an unbiased 
presentation.

Nicole Hughes is a parent advocate and teacher from Bristol, Tennessee. She has nothing 
to disclose.
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Although it only takes 20 seconds 
for a child to drown,2 it has been 
an unconscionable 3 decades of 
stagnant drowning rates for this 
vulnerable population. 

Levi’s death was not unlike other 
drownings of children his age. Given 
his developmental stage of life, he 
chose to explore his surroundings 
and met his ultimate fate in the pool, 
where the majority of drowning 
fatalities of children ages 1 to 4 years 
occur1 during moments when the 

child was not expected to  
be swimming.3

Hughes: How did our son drown? 
How were years of intentional  
parenting seemingly nullified with-
in seconds?

Levi’s death rests on my husband 
and myself. There is no denying that 
we failed to keep him safe. But I have 
since learned that water safety goes 
far beyond the assumed foolproof 
advice of simply “watch your kids 

while swimming.”
Parents only know what they 

know. I thought I was doing every-
thing right to keep Levi safe. I have 
16 photos of what would be my son’s 
final day of life; in 14 of them, he 
is wearing a life jacket. These are 
time-stamped photos of my precious 
boy, grinning proudly, secured in his 
personal flotation device.

I will never stop wishing I had 
not momentarily turned to clean up 
dinner or that I had seen Levi slip 

TABLE  CHARACTERISTICS OF FORMAL SWIM LESSON PROGRAMS 
FOR CHILDREN AGED 6 MONTHS TO 4 YEARS

Program A Program B Program C

Approximate 2019 enrollment 400,000 40,000 Data not reported

Primary goal of program is 
aquatic survival No Yes No

Ability to float independently 
by third birthday No Yes No

Use of flotation devices in 
lesson curricula

Yes
“Not required, but may 
be used as teaching / 

learning aids.” **

No
“Learning to rely on a device that 
would not be present in an emer-

gency is deleterious to desired 
outcome of survivability.” **

Yes
“Instructional devices are used to 
aid in teaching some of the games 

and activities used to reinforce 
skill development.” **

Protocol in place to reduce 
hypothermia, hyponatremia, 
fearfulness in water

Yes Yes Yes

Typical instructor to student 
ratio 1:6-10 1:1 1:4-10 

Age when program endorses 
child is developmentally ready 
to float independently on back

4-5 years 6-12 months 3-5 years

Teach treading water Yes No Yes

Submersion during lesson

Yes
“Must be voluntary with 

activities that lead up 
to it. No more than 3 

times.” **

Yes
“After child has demonstrated 
necessary approximations of 

behaviors allowing to attain air. Not 
more than 7 seconds.” **

Yes
“Voluntarily. Does not support or 
condone submersions coerced or 
controlled mainly by an adult.” **

Duration of instructor training 25-31 hours 200 hours 20 hours

Minimum age of instructor 16 years 21 years 16 years

** Statement from swim program representative
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out the door that night. However, I 
have come to believe I made another 
grave mistake that significantly con-
tributed to my son’s death: I encour-
aged Levi to believe that water was 
fun. We don’t stand in streets or busy 
parking lots and eagerly proclaim to 
our impressionable toddlers, “Come 
on in—the traffic is fine.” We don’t 
encourage our kids to play with 
real guns in an effort to make them 
“comfortable” around firearms. Yet 
this is exactly what we do with water, 
a substance just as deadly as streets, 
parking lots, and guns.

Porter: For many 
children, the concept of 
“water is fun” is introduced 
in infancy, encouraged 
by playful splashing in 
bathtubs. Parents may 
take their toddlers and 
preschool-aged children to 
swimming pools and cheer 
on their child’s developing 
comfort in and around the 
water. Children may even 
be enrolled in formal swim 
lessons recommended by family, 
friends, or a medical provider. These 
early water engagements have a 
similar purpose—that children 
become comfortable in water4,5—
and yet parents are unknowingly 
increasing their child’s comfort and 
joy around a substance that kills 
thousands of children each year 
without also providing the skills 
to survive.6 Conventional wisdom 
has promoted early and gradually 
increased positive water exposures, 
followed by swim lessons when 
a child is ready. “When a child 
is ready” and the type of swim 
program are of critical importance 

and yet unclear.
Currently, the American Acad-

emy of Pediatrics (AAP) advises 
families follow the advice of their 
child’s pediatrician to determine the 
appropriate age for formal lessons. 
Parents may be advised to consider 
swim lessons after the child’s first 
birthday, taking into consideration 
the child’s emotional, physical, and 
developmental abilities and comfort 
in the water.7 However, experts only 
begin to agree that most children 
are ready for swim lessons by their 
fourth birthday, which is long after 
the highest risk age of drowning.7,8 

Significant variability in the type 
of swim programs also exists,9 with 
experts conveying that not every 
program will be right for each child.8 

Parent-led classes are endorsed for 
children aged 1 to 4 years to build 
swim-readiness skills. Simulta-
neously, parents are advised to 
consider programs that teach self-
rescue skills and encouraged to use 
life jackets in the pool if the child is 
considered a weak swimmer.7

Figure 1 highlights AAP’s swim 
lesson messaging according to a 
child’s age and types of swim pro-
grams that, for many parents and 
pediatricians, can appear confusing 

and conflicting. This lack of consen-
sus may contribute to the infrequent 
drowning prevention conversa-
tions that are given by pediatricians 
during well-child visits.10,11 We agree 
with the AAP that a broad and coor-
dinated research agenda is needed to 
address the efficacy of type of swim 
lesson programs for children aged 1 
to 4 years.8

Hughes: The stigma around 
drowning is the greatest threat to 
prevention efforts. Clearly our cul-
ture’s current approach to drowning 
prevention is not working. Although 

advancements in child safety 
have been seen in other areas, 
drowning safety has watched 
from the sidelines (Figure 2). 
The same water safety tips are 
casually tossed out each year: 
Watch your kids while swim-
ming. Install a fence. Buy a life 
jacket. Wait until children are 
“ready” to start swim lessons. 
Learn CPR.

Levi was not swimming. 
He was wearing khaki shorts 

and sitting on a couch a moment 
before he drowned. The beach 
house had an isolation fence with a 
self-latching gate. Levi always wore 
a life jacket when in the pool. We 
had researched and followed AAP 
recommendations to wait until the 
age of 4 years for formal swim les-
sons. He had 6 physicians by his side 
within seconds of being pulled from 
the water. Yet none of these things 
saved him.

Porter: It is well accepted that 
drowning prevention involves layers 
of protection (restricting access to 
water, supervision, learning to swim, 

At the age of 3, Levi Richard 
Hughes joined over 400 other 

children across the United States 
between the ages of 1 and 4 
years who die annually from  

unintentional drowning.
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use of lifejackets, CPR) and that 
enacting all layers achieves the best 
protection.12 It is also noted that at 
least 1 layer  of protection is breached 
in 9 out of 10 fatal pool drowning 
cases.13 One layer of protection that is 
not often discussed but clearly con-
tributed to Levi’s death was his lack of 
water competency.

Operationalized concepts of 
water competency14,15 have histori-
cally included elements such as the 
ability to float and tread water. 
However, these 2 elements are not of 
equal importance because floating 
requires less energy expenditure 
than treading water16,17 and lack of 
floating ability has been voiced by 
drowning survivors as a threat to life 
and reason for rescue.18 Lack of these 
competencies may help explain 
the unchanging drowning rates for 
children ages 1 to 4 years but are 
rarely a part of drowning prevention 
conversation for this population.

Hughes: We must remember that 
children, not parents, are the true 

victims of drowning. We owe it to 
our children to know better and to 
do better.

We start by looking at suc-
cess stories in prevention of other 
premature childhood deaths. For 
example, as pediatric deaths from 
motor vehicle crashes rose, we didn’t 
keep the same approach year after 
year and hope for the best; instead, 
we looked beyond the norm and 
pushed for radical change with the 
manufacturing and regulation of car 
seats. Now car seats save thousands 
of children from preventable injury 
and death every year.

Porter: To better understand our 
nation’s current drowning approach 
as it relates to water competency, we 
reviewed curricula of 3 popular US 
swim lesson programs. Programs 
A and C represent parent-led 
group lessons typically taught in 
city recreation centers whereas 
Program B is a survival swim les-
son model taught in public or private 
pools. Our main objective was to 

compare these programs’ goals 
and methodologies for achieved 
water competency of children aged 
6 months to 4 years. The Table
summarizes key data elements 
shared by these programs; results 
are intended to help caregivers and 
providers determine which program 
best meets their child’s water 
exposure needs.

Review of these programs reveal 
significant differences in water 
competency intent and instruction. 
Although tens of thousands of tod-
dler and preschool-aged children 
participate in programs A and C, 
neither of these programs has a 
goal of water survival at this age. 
Program B focuses on water survival 
with significantly more hours dedi-
cated to instructor training and 
certification as well as a 1:1 instruc-
tor-to-child ratio during class. Pro-
gram B’s methodology also avoids 
use of flotation aids and teaching of 
treading water, both of which orient 
the child in a vertical position there-
by inhibiting children’s reliance on 
their own natural buoyancy.

Hughes: After Levi drowned, I 
heard about swim programs that 
taught babies how to float. Hun-
dreds of parents reached out to me 
to share their passionate testimoni-
als of how these swim lessons saved 
their children. I was admittedly 
skeptical. However, as I continued 
to research pediatric drowning, I 
saw consistent factors: Children who 
drown usually loved water, they had 
relied on a flotation device when 
swimming in pools, and they did not 
know how to survive if they reached 
water alone.

My perception of water shifted, 
and on the exact day that marked 20 
months since Levi’s death, we hand-
ed over our 8-month-old daughter 

WISQARS (Web-based Injury Statistics Query and Reporting System)|Injury Center|CDC. 2019. Accessed June 
22, 2020. https://www.cdc.gov/injury/wisqars/index.html

FIGURE 2  COMPARISON US DEATH RATE 
PER 100,000 CHILDREN AGES 1-4 YEARS
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Willow, Levi’s little sister, to her first 
Infant Swimming Resource lesson. I 
watched her take on water and win. 
She was not just trained to float; she 
learned to roll her infant body, find 
the surface, and get air. Even beyond 
her ability to survive in water, 
Willow began to develop a lifetime 
respect for water.

Porter: Although survival swim 
has existed for decades, it has been 
less well adopted and accepted 
within the water safety community. 
This perspective may be due in part 
to 1 historical case report of pro-
longed exposure to water resulting 
in infant hyponatremia;19 but may 
also be further perpetuated by the 
notion that survival swim causes 
children emotional trauma.

Interestingly, what stands out in 
our review is survival swim’s rigor-
ous instructor training and private 
lesson approach. Instructors are 
trained in methodologies based in 
behavioral science, sensorimotor 
learning, schedules of reinforce-
ment, and the building of behavioral 
chains with the goal of teaching 
infants and toddlers to learn skills 
to help them float and find air if met 
with an unplanned submersion. 
Although further research is needed 
to provide evidence on drowning 
prevention effectiveness compar-
ing differing swim lesson programs, 
survival swim (program B) currently 
is the only methodology that aims to 
teach aquatic survival skills to chil-
dren aged 12 to 36 months, which 
are at highest risk age for drowning.

The statistics prove that our 
national approach to drowning 
prevention is failing. We cannot con-
tinue to only emphasize and rely on 
environmental barriers to prevent 
drowning among young children; 
rather, we must include the critical 

piece of water competency for chil-
dren aged 1 to 4 years in the event 
of an unintended submersion. As 
stated by Stallman et al, “The causes 
of drowning should dictate the way 
we teach swimming, what children 
should learn.” Yet “an unfortunate 
number of teachers or schools 
emphasize that which is popular 
with parents” and perhaps not what 
actually saves lives.18

It is time to reframe our drowning 
prevention approach from focusing 
on enjoyment during early water 
exposures to prioritizing the sole 
layer of protection that always ac-
companies the child—their water 
competency. We must reconsider 
how and when we teach infants and 
young children arguably the most 
vital aquatic skill they can learn: 
independent back floating. We must 
reassess swim programs’ success 
based on demonstrative acquisition 
of this aquatic survival skill so that 
pediatricians can provide parents 
more clear messaging on the tim-

ing and type of formal swim lesson 
enrollment, especially in this most 
high-risk age. Pediatricians also 
need to discuss with parents, start-
ing with when their children are 
infants, that how children are intro-
duced to water and taught to interact 
with it are just as important as the 
skills they are taught in it. Encour-
aging the young child to jump into 
your arms in a pool with a flotation 
device can teach them that it is safe 
and fun to enter and submerge in 
water that, absent adult supervision 
has the ability to quickly kill them. 

Hughes: Drowning statistics have 
remained relatively unchanged over 
decades. Now, we have the power 
to fix this drowning epidemic. It is 
time to provide toddlers, our children 
most at risk of drowning, with the 
ability to roll, to float, and to survive.

For references, go to 
ContemporaryPediatrics.com/

reconsider-approach-to-drowning

FIGURE 1 
AAP MESSAGING ON FORMAL 
SWIM LESSON PARTICIPATION* 
FOR CHILDREN AGED 1 TO 4 YEARS** 
  The American Academy of Pediatrics  recommends swim lessons as a layer of 

protection against drowning that can begin for many children starting at age 1 year.
  By their fourth birthday, most children are ready for swim lessons. At this age they 

usually can learn basic water survival skills such as fl oating, treading water, and getting 
to an exit point.

  Children develop at different rates, and not all are ready to begin swim lessons at 
exactly the same age. 

  Classes that include both parents and their children also are a good way to introduce 
good water safety habits. If your child seems ready, it’s a good idea to start lessons now.

  For children of all ages, look for programs that teach what to do if they end up in the water 
unexpectedly. This includes practicing water competency skills such as self-rescue.

  Weak swimmers should also wear life jackets when at a pool or water park.

* See page 37 regarding Figure 1 ** Swim Lessons: When to start & what parents should know. Available at: 
https://www.healthychildren.org/English/safety-prevention/at-play/Pages/Swim-Lessons.aspx 
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Diagnosis
Congenital malalignment syndrome 
or congenital malalignment of the 
great toes.

Congenital malalignment syn-
drome is a dystrophic nail disor-
der caused by the lateral rotation 
of the nail matrix. The malalign-
ment results in altered growth of 
the nail plate that is not directed 
along the major axis of the distal 
phalanx.1 Clinical appearance 
presents as lateral deviation of the 
nail plate, nail plate thickening, nail 
discoloration (brown, black, green-
brown, yellow), transverse grooves 
across the nail, and frequently only 

involving the great toes.1,2

Complications of the disorder in-
clude acute/chronic paronychia, on-
ychogryphosis (hypertrophy of nail), 
onycholysis (detachment of the nail 
from bed), onychomadesis (shedding 
of a large portion of the nail), ony-
chocryptosis (ingrown nail), hyper-
keratosis (increased scaling of the 
nail bed), brachyonychia (short nail), 
and discoloration of the nail plate.1-3 

Variations in the condition include 
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medial deviation, the involvement of 
other toes and fingers, and single toe 
involvement. 

The disorder is generally present 
at the time of birth. However, in in-
dividuals with minimal deviation, 
clinical manifestations may not be 
apparent until a child is older or 
begins to experience repetitive mi-
crotraumas or mechanical stress 
to the toenail from tight shoes, 
activities, and sports.1,3

The etiology and pathogenesis 
of congenital malalignment are de-
bated in the literature. Etiology is 
thought to be due to autosomal dom-
inant genetic factors, extrinsic fac-
tors including constriction of toes by 
amniotic bands, increased intrauter-
ine pressure, vascular abnormalities 
during fetal life, or a combination of 
genetically determined malalign-
ment plus superimposed cumula-
tive effects of postnatal trauma.1,4

Pathological features are discussed 
as increased tension of the extensor 
tendon of the hallux and desynchro-
nization in growth between the nail 
and the distal phalanx of the hallux, 
resulting in larger nail plates.1,2

Differential diagnosis
The Table shows that a differential 
diagnosis would include onychomy-
cosis, connective tissue disorders, 
nail apparatus tumors, and dermato-
ses with nail involvement (psoriasis, 
lichen, and ectodermal dysplasia).1,2

Treatment
The treatment of congenital ma-
lalignment is based on the degree 
of deviation. Spontaneous improve-
ment may occur in half of patients 
before age 10 years.2-4 Conserva-
tive treatment in an individual with 
minimal deviation involves manag-
ing complication and wearing prop-

er-fitting, comfortable footwear.2,5

Severe deviations may call for sur-
gery to align the nail matrix and nail 
plate, and positional correction or 
elongation of the extensor tendon 
of the hallux.2 Nail matrixectomy 
would be an option for those who 
would tolerate the cosmetic deficit.1,5

Our patient
There was no family history of any 
nail disorder in this family. The pa-
tient was not symptomatic, and 
subsequently, the patient and 
mother were educated on the di-
agnosis and treatment. It was rec-
ommended that she switch to wid-
er, comfortable footwear and avoid 
high-heeled shoes. Complications 
such as fungal and bacterial infec-
tions can be treated as they arise.

A dermatology referral was of-
fered for possible nail matrixectomy, 
or nail matrix and nail plate realign-

ment. The patient was educated that 
spontaneous resolution sometimes 
happens but typically occurs in 
those younger than 10 years. She has 
had no subsequent follow-up visits 
for this specific issue.

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

Amar Davé is a board-certified 
pediatrician practicing general 
pediatrics at Pediatrics Center in 

Ottawa, Illinois.  

Pahroul Davé  is a board-certified 
nurse practitioner practicing general 
pediatrics at Pediatrics Center in 
Ottawa, Illinois. The authors have 

nothing to disclose.
The authors wish to thank Anthony J. 
Mancini, MD, at Ann & Robert H. Lurie 
Children’s Hospital of Chicago, Illinois for his 
time and expertise on this case.

For references, go to 
ContemporaryPediatrics.com/

dermcase-0621dermcase-0621

TABLE DIFFERENTIAL DIAGNOSIS 
FOR CONGENITAL MALALIGNMENT SYNDROME (CMS) 

POSSIBLE CAUSE RELEVANT INFORMATION

Onychomycosis Clinically can be similar to CMS; diagnosed with fungal 
culture or KOH preparation

Connective tissue 
disorders

Presenting with other clinical complaints: fatigue, myalgia, 
arthralgia, low-grade fever

Nail apparatus 
tumors

Warts, periungual fibromata, mucous cyst, exostoses, 
common tumor, pigmented nevi, glomus tumor, 
etc, are rare.

DERMATOSES

Psoriasis Seen with onycholysis, nail pitting, subungual 
hyperkeratosis, and additional skin lesions

Lichen Seen in adults, with all or several nails involved, longitudinal 
ridging; punch biopsy can assist with diagnosis

Ectodermal 
dysplasia

Defects are also seen in the hair, teeth, and glands. Nails 
can be short, thick, discolored, hypoplastic, or absent. 

KEY: CMS, congenital malalignment syndrome; KOH, potassium hydroxide.
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To refer a patient to the Riley Heart Center or for more 
information about the program, visit rileychildrens.org/heart

As part of an elite group of 
hospitals with the highest ranking 
from the Society of Thoracic 
Surgeons (STS), the Riley Heart 
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