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

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

Actor portrayal.

More control1,3

Rethink ADHD Symptom Control™
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.

CONTRAINDICATIONS
• Concomitant administration of a monoamine oxidase inhibitor
(MAOI), or dosing within 14 days after discontinuing an MAOI,
because of an increased risk of hypertensive crisis
• Concomitant administration of sensitive CYP1A2 substrates or
CYP1A2 substrates with a narrow therapeutic range
WARNING & PRECAUTION
• Suicidal Thoughts and Behaviors: Closely monitor all Qelbree-treated
patients for clinical worsening and emergence of suicidal thoughts
and behaviors, especially during the initial few months of drug
therapy, and at times of dosage changes.

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

Please see the brief summary of full Prescribing Information on adjacent pages, or visit QelbreeHCP.com.
Qelbree and Rethink ADHD Symptom Control are trademarks of Supernus Pharmaceuticals, Inc. ©2021 Supernus Pharmaceuticals, Inc.
All rights reserved. QBE.2021-0102
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Qelbree™ (viloxazine extended-release capsules), for oral use
BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION
For full prescribing information see package insert.
WARNING: SUICIDAL THOUGHTS AND BEHAVIORS
In clinical studies, higher rates of suicidal thoughts and behavior
were reported in pediatric patients with ADHD treated with Qelbree
than in patients treated with placebo. Closely monitor all Qelbreetreated 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
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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, placebocontrolled 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), Qelbreetreated 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.
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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.

QBE.2021-0102
HCP Girl Wordcloud Ad_M01_ContPeds.indd
3
CNTPED1021_CV2-004_Supernus.indd
4

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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Vaccination: the great debate

N

ever has the topic of immunology been so embroiled in social and political
controversy as it is today. In September, President Joseph R. Biden released
his COVID-19 Action Plan, titled “Path Out of the Pandemic.” It mandates the
following: Companies with 100 or more employees must ensure each individual is
vaccinated or tested weekly for those who choose to remain unvaccinated, all workers
in health care settings who receive Medicare or Medicaid reimbursement must be
vaccinated, and states should require vaccinations for employees in schools.1
In the court of public opinion, the controversy over vaccines becomes even more
heated as the discussion moves to requirements for children. Some doctors oppose
any mandate that states eligible children must get one of the COVID-19 vaccines,
whereas others are strongly in favor of such action. Meanwhile, the American Academy
of Pediatrics is urging the Food and Drug Administration to approve COVID-19
vaccines for children 12 years and younger, having yet to take a stance on directives.
The Supreme Court has been busy, as well, recently declining, without comment,
the attempt to block New York City’s requirement that public school teachers had to
receive the COVID-19 vaccine to return to work.2
The fight to decide on your own inoculation choices is nothing new in the United
States, just as the argument of requiring vaccinations to protect public health is also
nothing new. These kinds of public outcries, to make known and legal our individual
beliefs, are wired into the DNA of this country’s genetic code and, no matter what side
of the aisle you sit on, part of the very great luxury of being born into a democracy.
This special issue of Contemporary Pediatrics® highlights these important platforms
and also takes a closer look at all issues surrounding vaccines in the pediatric
population. Today, as we head toward the third year of this global health crisis,
being aware of the arguments for and against COVID-19 vaccines has never been so
essential. I hope you enjoy this month’s issue.

REFERENCE
1. State efforts to ban or enforce COVID-19 vaccine mandates and passports. National Academy for State Health Policy. Updated October 1, 2021. Accessed October 5, 2021. https://www.nashp.org/state-lawmakers-submit-bills-to-ban-employer-vaccine-mandates/
2. Barnes R, Kornfield M, Anders C, Jeong J, Suliman A. Supreme Court declines to block New York school vaccine mandate. Washington Post. October 1, 2021. Accessed October 5, 2021. https://www.washingtonpost.com/nation/2021/10/01/
covid-delta-variant-live-updates/
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Dedicated to vaccines

S

ince 1796, when Edward Jenner inoculated cowpox into 8-year-old James
Phipps to protect him against smallpox, a related virus, a host of effective
vaccines have been developed and licensed to fight a growing number
of viral and bacterial diseases. The development and use of vaccines

are felt to be the No. 1 greatest public health achievement of the 20th century,
and they have had a significant effect all over the world. The widespread use of
vaccines has resulted in the eradication of smallpox; elimination of polio in the
Americas and many other areas of the world; and control of the transmission
and spread of diseases such as tetanus, diphtheria, measles, mumps, rubella,
varicella, rotavirus, Haemophilus influenzae type b, and pneumococcal disease.
It is also the hope that, if we can achieve herd immunity by getting most of
the eligible population vaccinated against COVID-19, we can also declare
the current pandemic under control. Just as we were shipping this issue, we
got the encouraging news that an expert committee at the US Food and Drug
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Administation recommended the Pfizer/BioNTech vaccine be authorized for
use in children aged 5 to 11 years. Elsewhere, through the global initiatives of
the Bill & Melinda Gates Foundation and Gavi, the Vaccine Alliance, many of the
other current childhood vaccines are now available to children in resource-poor
countries and are having a major impact on infant and childhood morbidity and
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mortality from vaccine preventable diseases.
This special vaccine issue, written by the Editorial Advisory Board of
Contemporary Pediatrics®, highlights the importance of vaccination, provides
the current US vaccine schedule for persons aged 0 to 18 years, and explores new
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vaccines in development. One of the consequences of the COVID-19 pandemic
has been the dramatic decline in the administration rates of routine preventive
vaccines, which means many children are not up-to-date with their vaccinations.
It is of utmost importance that health care providers ensure they are back on track
because most children have resumed in-person learning.
The widespread continued development of vaccines play a crucial public health
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role in the control of the spread and transmission of diseases. Vaccines provide
practitioners with tools necessary to protect their patients against a growing
number of vaccine-preventable diseases and give health care providers the ability
to significantly affect the morbidity and mortality associated with them.
With warmest regards,
Tina

email: titan@luriechildrens.org
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is working with Cognoa to ensure that the company has an exceptional understanding of the needs
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BY MARIAN FREEDMAN

KEY TAKES ON MUST-READ STUDIES

PUBLISHED IN ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY

How successful is peanut
immunotherapy?

GRESEI@STOCK.ADOBE.COM

P

eanut oral immunotherapy (OIT) can benefit
children of all ages, even adolescents and those
with markedly elevated baseline peanutspecific immunoglobulin E (sIgE), according
to new study findings. Investigators reviewed the
records of children undergoing peanut OIT at
a pediatric allergy clinic, then analyzed how
patient age, peanut skin prick test results, and
peanut sIgE results correlated with outcomes.
Patients took small peanut doses daily with other food. If they tolerated the
initial dose well, the dose was doubled
after 2 weeks. Long-term maintenance
dosing was 2 tsp of peanut butter or 10
whole peanuts for older children or 1 tsp
of peanut butter or 5 peanuts for toddlers.
Patients on daily maintenance dosing returned to the clinic every 6 months and
were permitted unrestricted peanut intake if they tolerated at least 7000 mg
of peanut protein.
Of 174 children receiving OIT, 144
achieved maintenance dosing, and
50 of those children transitioned to
twice-weekly ad lib peanut ingestion. Thirty children discontinued
OIT, most often during updosing
and generally because of aversion to
peanut or gastrointestinal symptoms.
Of 47 patients who underwent multifood OIT with additional foods, 40 were
updosed for these extra foods simultaneously

with peanut and the other 7 after reaching their
peanut maintenance dose. These patients did
not differ from those on peanut OIT alone
in reactions or time to reach maintenance.
Although about two-thirds of patients
experienced at least 1 adverse reaction during OIT, most of them—generally abdominal pain or nausea—were
mild and responded to treatment with
H2 antagonists.
OIT was most likely to be successful in
children in whom it was started at a young
age, with 92% of patients up to 5 achieving maintenance. This compares with 81%
of those who were aged 5 to 11 years when
they started OIT and 70% of those aged 1 to
18 years. In addition, baseline peanut sIgE
level positively correlated with the number of reactions patients experienced.
THOUGHTS FROM
DR FARBER

This was a real-life
study not done as
part of a formal research protocol. As with
preventing allergies by introducing peanuts at
an early age, starting therapy early is better and,
of course, with sublingual treatment, much easier
on the child. Let’s hope your local allergists (or you
yourself, if so inclined) get on board with this soon.
Guarnieri KM, Slack IF, Gadoury-Levesque V, Eapen AA, Andorf S, Lierl MB.
Peanut oral immunotherapy in pediatric allergy clinic: patient factors associated with clinical outcomes. Ann Allergy Asthma Immunol. 2021;127(2):214-222.
doi:10.1016/j.anai.2021.04.003

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.
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Noninvasive device accurately
monitors Hb levels
Measurements of hemoglobin (Hb)
using a noninvasive monitor positively correlate with measurements
based on a traditional blood draw, a
study conducted in Tokyo revealed.
The 120 participants, aged 9 to 15
years, first had their Hb levels measured using the portable Astrim
Fit device, which estimates levels using near-infrared spectroscopy combined with optical imaging.
After undergoing the noninvasive
procedure, the children had blood
drawn, and investigators analyzed

and compared the 2 sets of data. The
comparison revealed an extremely
low bias, no systematic bias relative
to both fixed and proportion biases, and a positive correlation in Hb
levels between those obtained with
the noninvasive monitoring device
and those from blood collection. Although the investigators said that
agreement between the 2 methods
needs to be improved before noninvasive monitoring can be used for
medical diagnosis, they concluded that the device may be useful for

evaluating Hb levels among schoolchildren in a health promotion or research setting.
THOUGHTS FROM
DR FARBER

Modern technology
continues to amaze.
This is not ready for public use yet and
will also need to be improved so we
can use it on infants but will be another
breakthrough when it comes. And, as
with sublingual allergy therapy (facing
page), will further expand our ability to
treat children noninvasively.
Okazaki K, Okazaki K, Uesugi M, Matsusima T, Hataya
H. Evaluation of the accuracy of a non-invasive
hemoglobin-monitoring device in schoolchildren.
Pediatr Neonatol. Published online July 24, 2021. doi:
10.1016/j.pedneo.2021.05.028

PUBLISHED IN JOURNAL OF PEDIATRIC NEUROLOGY

In prematurity, twins can have developmental
advantages over singletons
A milestone-related assessment of
early psychomotor development of
preterm (PT) twins compared with
PT singletons found that twins born
between 32 and 33 weeks’ gestational age (GA) have an early neurodevelopment advantage over their
singleton peers. Italian investigators conducted developmental assessments in 73 PT twins and 207
PT singletons throughout the first
18 months of life. Assessments, using standardized tests and parental
observation, included primary gross
motor milestones, beginning of babbling, early visual fixation, and being
able to follow a moving object. Investigators divided participants into 3
groups according to GA: 17 born at
less than 31 weeks (group 1), 30 born

10

between 32 and 33 weeks (group
2), and 26 born between 34 and 36
weeks (group 3). Twins in group 1 not
only spoke their first single word significantly earlier than singletons in
the group did but also demonstrated
persistent superior language skill
achievement at long-term follow-up
together with better oculomanual
abilities. Compared with singletons,
group 2 twins also spoke their first
single words at a younger age and
achieved standing, walking, and
pointing earlier. No significant differences emerged between group
3 twins and singletons except that
twins demonstrated worse personal
and social skills than singletons at
long-term follow-up. Overall, investigators concluded that the dif-
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ferences in twins compared with
singletons in the 3 groups were independently related to their gemellarity (“twinness”).
This is an interesting
finding. An earlier
study showed that firstborn twins above
28 weeks’ gestation were less likely to
have respiratory distress syndrome than
singletons. I wonder whether better
lungs account for some of the difference.
Unfortunately, many of the children,
twins or not, had developmental delays
at 25 to 36 months of corrected age.
THOUGHTS FROM
DR FARBER

Turriziani L, Cafeo A, Pino G, Vetrano N, Alibrandi
A, Di Rosa G. Early psychomotor advantage in
moderately preterm twins born between 32 and
33 weeks. J Pediatr Neurol. 2021;19(4):240-246.
doi:10.1055/s-0040-1709719
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Opt-Out Chlamydia Screening Should
Be Part of Routine Adolescent Health
Care Services
Introduction
The Centers for Disease Control and Prevention (CDC)
released the latest snapshot of sexually transmitted
infections (STIs) in the United States, and STI rates continue
to rise at an alarming pace. In 2018, there were nearly 68
million STIs diagnosed in the United States,1 with 1 in 5
people (20% of the US population) having an STI on any
given day that year.2 Equally concerning is the continued
burden and ongoing disproportionate effects of STIs
on certain racial and ethnic groups, as well as on young
people. People aged 15 to 24 years account for almost
50% of all incident STIs, including Chlamydia trachomatis
and Neisseria gonorrhoeae infections (Figure 1).2,3 This
is further complicated by the fact that a large proportion
of female genital chlamydia and gonorrhea infections are
asymptomatic, with one study estimating that up to 84% of
female patients with either infection report no symptoms.4
Patients with asymptomatic infections may not seek
testing and are often not treated, which leads to increased
transmission and increased potential complications yet
screening rates remain low.
Health and economic costs of chlamydia
High rates of asymptomatic and untreated chlamydial
infections along with disproportionately higher rates among
adolescent and young adult women can lead to lasting

reproductive tract morbidity. Undetected infections left
untreated can lead to long-term adverse health outcomes,
including pelvic inflammatory disease, infertility, chronic
pelvic pain, and an increased risk of HIV.5 As many
as 24,000 women become infertile each year due to
undiagnosed STIs.6 The adverse health outcomes related
to chlamydia combined with upward trends of this treatable
infection highlight the need for providers to screen all
female patients.

There are also significant economic costs of STIs that
support the need for improved screening. In 2018, new
sexual infections cost about $16 billion in direct lifetime
medical costs, with women accounting for 25% of that
total cost.1 Chlamydia infections alone accounted for $691
million of that total.1

Content of this article was sponsored by Hologic. Copyright 2021 and published by MJH Life Sciences™. No
portion of this program may be reproduced or transmitted in any form, by any means, without the prior written
permission of MJH Life Sciences™. The views and opinions expressed in this material do not necessarily reflect
the views and opinions of MJH Life Sciences™ or Contemporary Pediatrics®.
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A national call to action to screen
young people
According to the CDC’s National
Survey of Family Growth, about
20% of people aged 15 years are
estimated to have engaged in sexual
activity, and by the age of 18 years
nearly 2/3 report sexual activity.
Further, the CDC’s 2019 Youth Risk
Behavior Surveillance System data
show that young people continue to
engage in sexual behavior that puts
them at risk of STI exposure.8 Of
these sexually active young people,
only 46% reported using a condom
the last time they had sex.8
The Department of Health and
Human Services recently released
a national strategic plan to address
the US STI epidemic.5 Some goals of
this plan include preventing new STIs,
decreasing STI-associated adverse outcomes,
and decreasing STI-related disparities. Adolescents and
young adults are a priority population in this plan, which
includes strategies to help adolescents make informed and
safe choices regarding sexual health.5 One specific goal
of the plan is to increase annual chlamydia screening for
sexually active young women 16 to 24 years of age from
the current rate of 58.8% up to 76.5% by the year 2030.9
A strategy to accomplish this is the use of opt-out screening
for chlamydia.
A review of barriers to STI screening
Despite guidelines that call for regular testing, the
actual chlamydia screening rates leave much room for
improvement. A national survey of pediatricians showed that
only 46% offered routine STI screening for sexually active
patients.10 Common provider screening barriers include
lack of time, perceived lack of risk, cultural differences,
discomfort with the STI topic, and adolescent concerns
about confidentiality.11 Another factor that contributes
to difficulties with screening is patient discomfort with
disclosing accurate information about sexual behavior.
Inaccurate sexual activity reporting was highlighted in one
study, which found that more than 10% of young adult
patients who denied sexual activity in the past 12 months
tested positive for an STI (6% of these patients reported a
negative lifetime history of sexual activity).12
Communication between patient and provider is
important. Multiple studies have shown that adolescents
are less comfortable discussing sexual health with
providers who they perceive as judgmental or when
concerned about confidentiality. Laws are in place in all
50 states and the District of Columbia to protect minor

confidentiality and allow consent for their own STI testing
and care.13 However, confidentiality issues can still be a
concern for adolescents in regard to insurance companies’
explanation of benefits (EOBs). Patient services or
treatments may be disclosed on EOBs that could later be
seen by parents/guardians.13 Fortunately, Medicaid and the
federal Child Health Insurance Program do not send these
EOB documents. In addition, many states offer Medicaid
waivers or extended Medicaid eligibility for family planning
services to individuals who would otherwise not be eligible
to cover sexual health care costs confidentially.14
It is important to note that most adolescent patients and
their parents agree that provider-adolescent discussions
about STIs, HIV, and birth control are important. A national
survey of parents and adolescents on sexual reproductive
health discussions found that 76% of adolescents aged
15 to 17 years and 89% of parents regarded provider
discussion about STIs and HIV as important.15 Despite
adolescents and their parents wanting these conversations
with health care providers, young patients are not having
them as often as desired. The same study reported that
only 14% of younger adolescents and 39% of older
adolescents were asked if they were sexually active.15 The
investigators also found that many patients were not alerted
about patient-doctor confidentiality (76% for younger
adolescents and 58% for older adolescents).15
Chlamydia screening guidelines endorse
opt-out testing
The CDC updated the STI Treatment Guidelines in July 2021.
As part of the guidelines, the CDC continues to recommend
routine laboratory screening for common STIs in sexually
active adolescents and young adults.13
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The new guidelines now support the use of an “optout” chlamydia and gonorrhea screening strategy for all
adolescent and young adult female patients as part of an
office visit.13 Opt-out chlamydia testing can significantly
increase screening rates, which leads to a decrease in
overall chlamydia prevalence.16 One study was able to
demonstrate a decrease in chlamydia prevalence of greater
than 55% (2.7%-1.2%) by using an opt-out testing strategy.16
Additionally, a cost-effective analysis indicates that an
opt-out testing strategy is cost saving (compared with riskbased screening) and can identify infections in patients not
disclosing their sexual behavior.13,16
Opt-out testing involves informing a patient that a test
will be performed unless the patient declines. This form of
testing is not a new concept in medicine. Most pediatricians
already use the opt-out screening method when checking
blood lead levels, hemoglobin, and cholesterol and lipids,
so why should STI testing be any different? HIV screening
in health care settings routinely uses the opt-out method,
which has proved effective at increasing HIV screening
and detection rates.17-19 Considering the stagnant progress
with increasing chlamydia screening and the high rates
of asymptomatic infections, opt-out screening is the best
method to detect infection.

part of standard routine care, stigma and judgment can
be avoided, which can make adolescents and providers
more comfortable discussing sexual health. In fact, making
STI testing routine for all patients has been shown to
increase patient testing acceptance and screening rates.17
Opt-out chlamydia screening should target all adolescent
and young adult female patients, without relying on their
reported sexual activity.16
How to implement opt-out screening
There are 3 main discussion points in opt-out screening
(Figure 3). First, normalize chlamydia testing. Inform the
patient that chlamydia testing is part of routine clinical
services. For example: “We recommend routine chlamydia
testing for all women your age as part of the standard
screening in this clinic.” Using normalizing language is often
important, such as “We offer testing to everyone at every
visit.” Second, allow patients to decline testing: “While you
are here, we would like to test you, if it is OK with you” or “If
you are OK with it, we can test you today.” And third, give
patients information regarding chlamydia transmission and
treatment. For example: “Although chlamydia usually does
not cause any symptoms, it causes a lot of inflammation.
Untreated infection can lead to pelvic infections or infertility.
If it’s OK with you, we can test you today.” Making the
patient feel comfortable and using normalizing language
will make both the patient and staff more comfortable and
reduce stigma.
CDC recommends extragenital gonorrhea and
chlamydia screening
The updated STI treatment guidelines also recommend
extragenital screening. Young men who have sex with
males (YMSMs) should test for chlamydia and gonorrhea at
least annually as well as screen based on sexual behavior
and anatomic site of exposure (ie, urethral, pharyngeal, or
rectal).13 The guidelines also suggest considering extragenital
screening for young female patients through shared clinical
decision-making between the patient and the provider.
Studies have shown that genital-only testing may miss 20%
to 25% and 18% to 26% of rectal chlamydia and gonorrhea
infections, respectively, in women and 72% to 88% of rectal
chlamydia and gonorrhea infections in MSM.9,20,21

What is opt-out chlamydia screening?
Opt-out chlamydia screening means notifying the patient
that chlamydia testing will be performed unless the patient
declines, regardless of reported sexual behavior. It is a
more effective strategy for identifying infection compared
with risk-based screening, which relies on the provider to
obtain a sexual history and the adolescent to accurately
report sexual behaviors for screening to be performed. It is
important to emphasize that an opt-out screening strategy
does not eliminate the patient-provider sexual health
conversation. On the contrary, by including STI testing as

Conclusion
In the United States, almost half of all STIs occur in
adolescents and young adults aged 15 to 24 years, yet
screening rates among this population remain stagnant.
Action is needed to improve our chlamydia screening
strategy. Opt-out screening is an effective and costsaving method for STI screening adolescents and young
adults. It has been found to not only increase chlamydia
screening rates but also decrease overall chlamydia
prevalence rates.
–3–

Opt-out screening is simple and already routinely
performed by providers to screen for other medical
conditions. It can minimize screening barriers by
normalizing difficult conversations and reducing the stigma
many young patients associate with STI testing. With more
effective screening strategies in place, women’s health
providers will be able identify more STIs and prevent more
life-altering adverse outcomes, leading to better overall
patient care.
For more information: Additional resources are
available from both the National Chlamydia Coalition
(chlamydiacoalition.org/for-healthcare-providers/) and
the American Academy of Pediatrics (aap.org/ASH),
including printable materials, continuing medical education
opportunities, and information on medical care for LGBTQ
adolescents, confidential adolescent care and billing, and
discussing sex with younger patients.
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Engaging, timely, and instructional sessions defined the virtual 2021 American
Academy of Pediatrics (AAP) National Conference & Exhibition. Here are snapshots
of noteworthy presentations in key areas of pediatric health care.

DERMATOLOGY
HELEN PARK; NEHA KINARIWALLA;
AND BERNARD A. COHEN, MD
“Examination of the scalp and nails is an
important part of any skin exam,” noted Sheilagh
M. Maguiness, MD, associate professor of
dermatology and pediatrics at the University of
Minnesota in Minnesota at her session, “Common
Hair and Nail Conditions in Children.”
Maguiness described a case of tinea capitis,
a common fungal infection of the scalp in children. Swollen lymph nodes in the neck (cervical
lymphadenopathy) often signal this condition.
Confirm diagnosis with a fungal culture prior
to treatment, she said, especially because of the
“long duration of oral antifungal therapy…up to
4 to 8 weeks, depending on the agent.”
Maguiness also reviewed longitudinal melanonychia, which she described as “brown to black
pigmented longitudinal bands in the nail plate

RESPIRATORY DISORDERS

HELEN PARK

NEHA
KINARIWALLA

BERNARD A.
COHEN, MD

LOIS LEVINE

BLUE PL ANE T STUDIO@STOCK.ADOBE.COM

The surge of teen vaping has leveled off but “still remained
high as of early 2020,” began Maria Rahmandar, MD, FAAP,
medical director of the Substance Use and Prevention Program at Ann & Robert H. Lurie Children’s Hospital of Chicago,
in Illinois, in her presentation, “It Takes a Village: Community
Interventions to Address Teen e-Cigarette Use.”
“We also don’t know what has happened in the past year,”
Rahmandar continued. “What we do know is that teen mental
health has suffered during the pandemic, and so we can only
imagine what’s going on with youth e-cigarette use.”
E-cigarettes include cig-a-likes, vape pens, mods, advanced personal vaporizers, e-cigars and pipes, and pod
systems. They contain varying amounts of nicotine as well as
propylene glycol, vegetable glycerin, and flavoring. They can

[caused by] melanocyte hyperplasia or increased
melanin production,” common in African American and Asian children but rare in Caucasians.
Maguiness also discussed congenital malalignment of the great toenails and psoriatic nails, which
can cause pitting, onycholysis, and subungual hyperkeratosis. “When children have psoriasis, about
15% to 20% will also have nail findings,” she said.
When it comes to head lice, Maguiness advised
practitioners to check the postauricular areas
and nape of the neck. “That’s where the nits like
to group,” Maguiness said. She outlined available
treatments, OTC topicals such as permethrin and
pyrethrins, prescription drugs such as topical and
oral ivermectin, and topical spinosad.
Maguiness ended with this advice: review dose
and duration of therapy for oral antifungal agents
to treat tinea capitis; perform a fungal culture of
the scalp to help diagnose tinea capitis; and know
how to distinguish between several common nail
disorders in children.

also contain carcinogens, metals, and particles.
“The risks of e-cigarettes, as we know, can initiate use of
combustible tobacco products [and] result in nicotine addiction, poisoning, and burns,” Rahmandar said. “There are also
both emerging and unknown long-term health risks.”
To help teenagers stop e-cigarette use, Rahmandar urged
practitioners to address tobacco use with these patients at
every visit. Additionally, Rahmandar suggested screening for
other mental health concerns using the Patient Health Questionnaire for depression or the Generalized Anxiety Disorder-7. Other tools, such as the Hooked on Nicotine Checklist,
may show the teen that they are addicted to nicotine. “There
are also cessation support services like Smokefree Teen and
This Is Quitting, as well as 1-800-QUIT-NOW [784-8669],”
Rahmandar said.

For references and full articles, as well as other coverage from the conference, go to https://www.contemporarypediatrics.com/conference/aap.
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NUTRITION

DEVELOPMENTAL HEALTH

LOIS LEVINE

LOIS LEVINE

Many new parents have misconceptions about the relationship between introducing foods and developing
allergies, according to Vivian Hernandez-Trujillo, MD,
FAAP, FAAAAI, FACAAI, director of the Division of Allergy and Immunology at Nicklaus Children’s Hospital
in Miami, Florida
“Food allergy affects approximately 8% of children,”
Hernandez-Trujillo said during her session on essential
advice to prevent food allergies. “With the pediatrician
playing a key role in early nutrition, discussion with parents regarding solid food introduction is essential.”
Hernandez-Trujillo noted a lack of evidence supporting
dietary restriction during both pregnancy and lactation.
There is also no convincing evidence for use of soy-based
formula in allergy prevention, little evidence that hydrolyzed formula prevents atopic disease, and no evidence
supporting delayed introduction of solid foods beyond 4
to 6 months to protect against atopic disease, she added.
“The times are changing: The recommendations of
avoidance of solids and ‘allergenic’ foods until 3 to 5 years
old are no longer advised,” Hernandez-Trujillo said. She
cited the Learning Early About Peanut Allergy (LEAP)
study: “The take-home message of this study was that the
early introduction of peanuts significantly decreased the
frequency of the development of peanut allergy among
children at high risk.”
Next, Hernandez-Trujillo pointed to the 2016 Enquiring About Tolerance (EAT) study, which was designed to
investigate the best time to introduce 6 allergenic foods
to the infant diet: cow’s milk, peanut, egg, sesame, fish,
and wheat. The findings proved that early introduction
resulted in lower food allergy prevalence and was achievable and safe.

PEDIATRIC PHARMACOLOGY
MIRANDA HESTER

Asthma is the most common chronic
condition in childhood, affecting 1
out of 12 children, notes Heather De
Keyser, MD, MS, assistant professor
of pediatrics-pulmonary medicine at
the Breathing Institute, University of
Colorado School of Medicine and Children’s Hospital Colorado in Aurora.
Biologics for asthma and allergic skin
disease target certain markers such
as IgE, IL-5, and IL-4. The agents can
be administered either at home or in a
clinician’s office, De Keyser notes.
Omalizumab is the oldest avail-

12

able biolog ic
for asthma and
is anti-IgE. Mepolizumab, an anti–IL-5 biologic,
has been shown to reduce exacerbations and eosinophils and result
in improved markers of control.
Benralizumab (Fasenra), an anti–
IL-5 biologic, significantly reduced
exacerbation risk and increased
markers of lung function in patients with higher eosinophil levels
(> 300 cells/mL).
Dupilumab (Dupixent) results
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“Sleep disorders may not be at the front of your mind when evaluating
a child for the first time with inattention, hyperactivity, or behavioral
disturbances,” said Grace Wang, MD, FAAP, assistant professor of
pediatrics at Penn State Health in Lancaster, Pennsylvania, as she began her session at the AAP conference. “But children and adolescents
with attention-deficit/hyperactivity disorder [ADHD] have a consistently higher prevalence of sleep disorders as compared to the general
pediatric population. There is evidence that shows that resolving the
underlying sleep disorders can improve and, in some cases, resolve, a
patient’s ADHD diagnosis.”
During “My Child Won’t Sit Still! Is It ADHD, or an Underlying
Sleep Disorder?” Wang described a 6-year-old female patient with
seasonal allergies and dysfunctional voiding patterns in the context
of constipation. She was hyperactive and emotionally labile; and had
difficulty sustaining attention and was falling behind her classmates.
She presented as an alert girl with normal vital signs and intellect,
with good eye contact and a cooperative attitude during the interview.
Vanderbilt parent/teacher rating scales were implemented and suggested ADHD, combined type. The physician asked about snoring and
discovered that the child did indeed snore, was a mouth breather, was
restless throughout night, and occasionally sleepwalked. Furthermore,
she was exhausted after school, falling asleep on the drive home. This
information prompted a polysomnography; results showed sleeprelated hyperventilation and a mild/borderline degree of obstructed
sleep apnea syndrome.
“Studies have shown [that] 25% to 64% of patients with ADHD have
some sort of sleep-disordered breathing,” Wang said. “The milliondollar question then becomes ‘Can you expect improvement of ADHD
symptoms after addressing sleep disorders?’ ”
Ultimately, adenotonsillectomy was recommended for this patient.
Not only did her sleep improve after the surgery, but so did her attention
span and behavioral issues.
Patients with ADHD can also experience restless legs syndrome
(RLS), which can be treated with iron supplements, leg massages,
compression devices, and lower body exercises.
In concluding, Wang offered this advice: “Because sleep deprivation
and RLS can mimic symptoms of ADHD, have a high index of suspicion
when examining and screening a patient for these conditions.”

|

in reduced corticosteroid doses
as well as improved lung function.
Omalizumab (Xolair) is also approved for the treatment of chronic
idiopathic urticaria.
De Keyser recommends pediatricians evaluate current medication
adherence in patients with poorly
controlled asthma, atopic dermatitis, or urticaria and become knowledgeable about the potential adverse
effects of some biologics.
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VACCINES SPECIAL REPORT

AMIN J. BARAKAT, MD, FAAP

Sharing how vaccinations first
began and were implemented
can be a useful tool in educating
families of their importance

T

housands of years ago, when variola
(smallpox) virus emerged, it caused illness and deaths among humans across
the globe. Although the earliest evidence
of skin lesions resembling those of smallpox is
found on faces of mummies in Egypt (1570-1085
BCE), the earliest written description of a disease resembling smallpox appeared in China in
the fourth century.
Although the technique of variolation (deliberate inoculation of an uninfected person with
the smallpox virus to prevent smallpox disease)
had been practiced in China, India, parts of
Africa and the Middle East before it was introduced into England and North America in the
1720s, it was Edward Jenner, a country doctor
in Great Britain, who, by creating the smallpox

14

vaccine, pioneered the modern day concept of
vaccination.1 On May 14, 1796, Jenner took fluid from a cowpox blister on the hand of Sarah
Nelmes, a dairy maid who had fresh cowpox lesions on her hands and scratched
it onto the skin of 8-year-old James
Phipps, who had never had cowpox
or smallpox. James contracted cowpox; when his fever subsided, Jenner inoculated him with live smallpox, and the child never contracted
smallpox. 2 The use of vaccination
spread rapidly in England; however,
the United States was slower in its
implementation of the vaccination.
Nevertheless, severe smallpox outbreaks in the
1700s helped the public accept vaccination.3
In the early 1950s, an estimated 50 million
smallpox cases occurred every year throughout
the world. The disease killed about 300 million
people worldwide in the 20th century.4 The risk
of related death was reported to be 30%.5 Thanks
to the success of the vaccine, the last natural
outbreak of smallpox in the United States occurred in 1949, according to the Centers for Disease Control and Prevention (CDC). On May 8,
1980, the 33rd World Health Assembly declared
the world free of smallpox.6 No cases have occurred since.
Almost 100 years after Jenner, French physician Louis Pasteur pioneered vaccine science by
illustrating the phenomenon of attenuation. He
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demonstrated that disease could be
prevented by infecting humans with
weakened germs.7 His subsequent
work on anthrax and rabies confirmed his hypothesis.7,8 In 1885, he
used a vaccine to successfully prevent rabies in a child who had been
bitten by a rabid dog, starting the era
of modern immunization.9
At its peak in the 1940s and 1950s,
poliomyelitis (polio) killed and
paralyzed more than half a million
people worldwide every year. During the epidemic in the northeastern United States in 1916, more than
27,000 people were reported to have
been paralyzed and 6000 died.10 The

development of vaccines against
polio (the formalin-inactivated poliovirus vaccine [IPV] by Jonas Salk
in 1953 and the live-attenuated oral
poliovirus vaccine [OPV] by Albert
Sabin in 1956) was adopted throughout the United States in 1955 and
1961, respectively.10 Following use
of the vaccine, the US incidence of
paralytic polio decreased from 13.9
cases per 100,000 in 1954 to 0.8 cases
per 100,000 in 1961.11 Because of the
polio vaccination, reported cases of
wild poliovirus decreased by over
99% since 1988, from an estimated
350,000 cases then to 33 reported
cases in 2018, according to the World
Health Organization. The polio
vaccine saved millions of children
worldwide from polio, and according to the CDC, polio was eliminated
from the United States in 1979. It was
clear that people at risk of infection

were those who had never been vaccinated or had not received the recommended doses of the vaccine.
During the 1920s, 100,000 to
200,000 cases of diphtheria (140150 cases per 100,000) and 13,000 to
15,000 deaths were reported each
year.12 These figures dropped dramatically after implementation of
a universal childhood vaccination
program including diphtheria toxoid beginning in the late 1940s.
From 1996 through 2018, 14 cases of
diphtheria—an average of less than 1
case per year—were reported in the
United States.12
In 1912, measles became a nationally notifiable disease in the United
States, according to the CDC. In the
1950s, a decade before the measles
vaccine became available in 1963,
nearly all children got measles by
the time they were 15 years old. It

TABLE VISUAL ANALOG SCALE RATING OF PWS IMPROVEMENT
20TH-CENTURY
ANNUAL MORBIDITY

2020 REPORTED
CASES

DECREASE (%)

Smallpox

29,005

0

100

Diphtheria

21,053

1

100

Pertussis

200,752

5,398

91

Tetanus

580

15

94

Polio (paralytic)

16,316

0

100

Measles

530,217

13

> 99

Mumps

162,344

621

96

Rubella

47,745

6

> 99

152

0

100

20,000

11*

> 99

DISEASE

Congenital rubella
Haemophilus influenzae

*An additional 7 cases of Haemophilus influenzae type b (Hib) in children < 5 years of age are estimated to have occurred among the 136 notifications
of Haemophilus influenzae with unknown serotype.
Source: Comparison of 20th century annual morbidity & current morbidity: vaccine-preventable diseases. Centers for Disease Control and Prevention. Accessed
August 23, 2021. www.cdc.gov/vaccines/ed/surv/downloads/VPD-morbidity-slide1-mmwr-508.pdf
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FIGURE

THE YEARS THAT CHILDHOOD VACCINES
WERE DEVELOPED OR LICENSED

VACCINES SPECIAL REPORT

1798

Smallpox

1923

is estimated that measles affected 3 million to
4 million people in the United States each year
with an estimated 400 to 500 deaths, 48,000 hospitalizations, and 1000 cases of encephalitis. A
highly effective vaccination program is the reason measles was eliminated from the United
States in 2000.

Diphtheria (D)

Measles (M)
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1981

MMR

1995
Hepatitis A
Varicella

2000

Pneumococcal

2006

Human papillomavirus

2020

COVID 19
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1955

1969

Hepatitis B
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1942

Mumps (M)

Rubella (R)
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1949

Influenza

1963

Reviewing the history of vaccination and showing parents a historical timeline (Figure) are
strong tools for convincing them, especially
those with vaccination hesitancy, of the safety
and efficacy of childhood vaccines in preventing serious illness and death in children, as well
as protecting the public.
Although adherence to childhood vaccination scheduled by age 24 months in the United
States is high, pediatricians continue to be
challenged by vaccine hesitancy. In my pediatric practice, I have presented historical facts
regarding pre- and postvaccination morbidity
and mortality reports to parents in my prenatal
sessions. These presentations persuaded many,
if not most, vaccine-hesitant parents to accept
vaccination for their children. Having used this
method successfully in my 50 years of pediatric
practice, I recommend that pediatricians try to
make a serious effort to present this information to parents (Table) to convince them that
vaccines can safely prevent serious and deadly
infections in their children and community.

1927

Tuberculosis

DPT

Presenting to parents

Rabies

1937

Tetanus (T)

In the 1720s, Edward
Jenner, a country doctor
in Great Britain, created
the smallpox vaccine,
pioneering the modern day
concept of vaccination.

1885

1971

1985

Haemophilus
influenzae type B

1998
Rotavirus

2005

Meningococcal
conjugate (MCV4)

2014

Meningococcal
serogroup B
Vaccine timeline. Historic dates
and events related to vaccines
and immunization.
Source: Immunization Action Coalition.
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The vaccine-hesitant patient
Best tactics for pediatricians when speaking
with patients who resist immunization.
Candice Jones, MD, is
an editorial advisory
board member
of Contemporary
Pediatrics®.

Charnetta ColtonPoole, MD, a boardcertified pediatrician
and author in
Fairburn, Georgia.

Leila Jerome Clay, MD,
MCTS, FAAP, is the
director of the Sickle
Cell Disease Program
at Johns Hopkins All
Children’s Hospital in
Tampa, Florida.

Candice Jones, MD, recently spoke with Charnetta Colton-Poole, MD, and Leila Jerome Clay, MD,
about the challenges of vaccine hesitancy and how
pediatricians can best get the message across that
vaccines are safe, effective, and at times crucial.
Contemporary Pediatrics®: Can you provide a brief overview of the increasing
phenomenon of vaccine hesitancy? How
did we get here?
Colton-Poole: In the United States, vaccines began to gain traction in the 1800s with the surge of
smallpox, a severe, contagious infectious disease
known to kill 3 out of every 10 persons with a diagnosis.1 Over time, vaccination became widely accepted, and smallpox was eliminated in the United States in 1952.2 Also during the 1930s, President
Franklin D. Roosevelt suffered from polio and lost
the use of his legs after infection, making him passionate about finding a cure. This leadership initiative created a culture that was unified in vaccination creation and distribution efforts, despite
challenges.
Although history gives an account of countless
lives that were saved thanks to vaccines, there
have also been adverse events (AEs) that have instilled fear and concern in the population, including hepatitis B’s association with multiple sclerosis; live polio inoculation errors; and the false
association of the measles, mumps, and rubella
(MMR) vaccine with autism.
In today’s culture, vaccine hesitancy stems
not just from history but also from a multitude
of factors including celebrity influence, internet
misinformation, decreased visibility of vaccinepreventable diseases, knowledge of harmful outcomes after vaccines, lack of knowledge, and government and physician distrust.

As you can see, vaccine hesitancy is not a new
phenomenon. In fact, from the 1800s until now,
the core of the conflict is still the same.
What factors influence vaccine decisionmaking? How can health care providers
(HCPs) address these factors to minimize
vaccine hesitancy in their patients and
caregivers?
Colton-Poole: When considering the factors that
influence vaccine decision-making, most parental concerns are based on trust, knowledge, and
fear. Parents and caregivers have to trust their
HCP, have accurate knowledge, and overcome
their fears to move from opposition or hesitancy
to acceptance. However, this is easier said than
done. Many parents have researched vaccines
before the child’s visit, often gathering information from noncredible sources, and left feeling
confused and fearful when they were bombarded
with emotional stories of vaccines causing harm
or misinformation about what toxins or chemicals may be present in vaccines. Additionally,
there are growing numbers of conspiracy theories related to vaccines, as well as general distrust
of government, medical professionals, and pharmaceutical companies.
To overcome these factors, the most important
things that we can do as HCPs are establish trust,
educate early, and help parents overcome their
fears to minimize vaccine hesitancy. Establishing
trust begins with a medical home. Being able to
see the same staff and provider during visits helps
parents feel more comfortable and develop a trusting relationship with their provider.
In my practice, I start providing vaccine education early and often. At the 1-month visit, I begin
explaining in great detail what vaccines we plan
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RECOMMENDATIONS

to give at the next visit, what diseases
they prevent, and possible AEs. I use
photos and evidence-based medicine
to ensure that parents have the correct
information. A parent who is armed
with the right information can make
an informed decision as it relates to
vaccines and their child. To truly help
parents overcome their fears, providers must be armed with scientific
truths and be able to offer that information to parents.

FROM THE DE BAUMONT
FOUNDATIONa INCLUDE:
State clearly what we know and what
we don’t know. Don’t overemphasize “potentials” (either potential risks or potential
benefits). Contrast the known long-term
effects of COVID-19 with the unknown
potential risks of the vaccines.
Focus on the benefits of getting a
COVID-19 vaccine. Emphasize not just the
consequences of not getting vaccinated
but also that the benefits of getting the
vaccine far exceed the risks.

Explain the health risks associated with
declining to be vaccinated. Tailor the
Is there a best approach to
conversation for each patient from your
explain the importance of immuperspective as their physician.
nizations and encourage parents
to get their children vaccinated?
Make it personal. Be prepared for the
questions
“Did you get vaccinated?” and
Colton-Poole: The best approach is
“Did your family members?” If you’re
to start early and educate often. Take
comfortable, consider discussing your
the time to listen to parents and careown decision to be vaccinated.
givers. Find out how much they know
After you’ve talked, tell them that you are
about vaccines, correct any inaccurate
open to continuing the conversation, and
information, and fill in the gaps. This
encourage them to take at least 1 step.
includes discussing the safety and effiThat may include scheduling a vaccination
appointment, reviewing information you
cacy of the vaccine in a way that is easy
provide
about the safety and importance
for them to understand. Stay up-toof the vaccines, or learning when they will
date on the latest in vaccine data, and
be eligible and what to expect.
be aware of misinformation circulatBe direct:
ing so you can easily dispel myths and
“I strongly recommend that you get a
refute false claims.
COVID-19 vaccine when it’s available to you.”
Also, don’t be afraid to share your
“This vaccine is especially important for
experiences with vaccine-preventable
you because of your [job function/underlydiseases while also being transparing health condition].”
ent about possible vaccine AEs, which
“I believe in this vaccine so strongly that I
helps parents and caregivers undergot it as soon as I could, and I made sure
everyone in my family did too.”
stand the risks and benefits of vaccination. You can confidently encourage
parents to weigh the benefits and risks SOURCE:
A. Children, schools, and
for themselves and recommend vacci- vaccines: communicating to parents.
nation if the benefits outweigh the risk August 2021. Accessed October 4, 2021. https://
debeaumont.org/wp-content/uploads/2021/08/parentsfor them, always leaving the decision and-school.pdf
in their hands.
More times than not, if there is a
How can HCPs help caregivers
healthy doctor-patient relationship
and patients get over the fear
and patients don’t feel judged but,
and distrust associated with
rather, heard and informed, they will
vaccinations?
opt for vaccination, as it is generally
Colton-Poole: The key to helping carethe best option for their child.
givers and patients get over the fear
and distrust associated with vaccines

18
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is creating an environment where
questions are welcome and delivering
accurate education. Having brochures
available, signage in the doctor’s office, and videos in the waiting room
are the first steps in helping to educate
patients and caregivers.
Moreover, HCPs should ensure that
there is ample time during the visit
to offer education and truly discuss
concerns. It is normal for patients
and caregivers to have questions and
concerns regarding vaccines. Always
encourage questions and answer in a
way that they can understand.
For example, many parents worry
about giving the MMR vaccine during
the 12-month and 4-year visit because
of concerns about autism. When discussing vaccinations and possible
AEs for this child, we should let the
caregivers know that there are no data
to support the correlation.
Similarly, when I am discussing
meningitis vaccine information with
my patients and caregivers, I share
the overwhelming benefits of the
vaccine after reviewing potential,
rare AEs to aid in decision-making. I
share statistics so they can make an
informed decision.
Patients and caregivers want to feel
confident and assured about their decision, not afraid. I often share with
my patients that I get vaccinated to
protect myself and others, and I chose
the same for my son. It is reassuring to
parents to know that I wouldn’t give
anything to their child that I wouldn’t
give to my own.
The most successful vaccination
programs in the past have included
mass education efforts, and together
we can help defuse fear and distrust.
However, no matter how welcome the
environment and how sage the advice,
there will still be some parents that
refuse vaccines. Although your approach to these patients should be the
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same, the seriousness of their decision
to not vaccinate must be communicated. Every pediatric practice should
have a policy regarding how these patients are addressed. Some offices may
refuse to see these patients because
they are a danger to other patients in
the waiting room. Others may simply
choose to thoroughly document that
you’ve educated the patient and recommended vaccines as well as have
parents sign a refusal form. Whatever
you choose, always approach the patients with care and concern.
What are the current recommendations for HCPs when families
refuse vaccines based on personal or religious exemptions?
Clay: To maintain an intact public
health infrastructure, routine childhood immunizations are vital, as they
provide protection against various infectious diseases not only for immunized individuals but also indirectly to
children and adults unable to be immunized via the effect of community
immunity. The American Academy of
Pediatrics (AAP) supports medically
indicated exemptions to specific immunizations as determined for each
individual child. Medically indicated
reasons include allergy to a vaccine
component, previous significant adverse reaction to a vaccine or its components, or other underlying health
conditions, such as an immunosuppressed organ transplant recipient.
The AAP views nonmedical exemptions to immunizations required by
schools as inappropriate for individual, public health, and ethical reasons and advocates for their elimination. The current recommendations
vary from state to state, with more
than a quarter of states requiring parental notarization or affidavit confirming either a religious or personal belief justification in applying for a

nonmedical school immunization exemption. A number of states have laws
requiring parent/guardian education
by health departments or HCPs on the
benefits of vaccines and the risks and
consequences of not receiving recommended childhood immunizations.
Currently, HCPs have reason based
on their practice to allow or not allow
families who refuse vaccines to join or
remain in their practice.
Because children account for
25% of the US population, which
strategies should HCPs implement to improve COVID-19 vaccination rates in children?
Clay: It is crucial that children get vaccinated to achieve herd immunity.
As a sickle cell specialist, our clinic
ensures families are aware that sickle
cell disease is a condition at risk of
worse health outcomes with COVID-19 infection. We assess COVID-19
vaccination status and/or encourage
families to get the COVID-19 vaccine during every visit. We provide
handouts on COVID-19 infection and
the COVID-19 vaccine from credible sources, such as the Centers for
Disease Control and Prevention and
the Sickle Cell Disease Association of
America. We collaborate with the St
Petersburg chapter, which is a community-based organization, to have
COVID-19 discussions during sickle
cell support groups, where we cover
the importance of getting the vaccine.
HCPs should continue to advocate for
the administration of COVID-19 vaccines at their practice because families trust their providers most and
already receive childhood vaccines
there. HCPs should also work with
trusted messengers in the community, such as faith-based leaders, school
districts, employers, and nonprofit
organizations to build trust and reach
vulnerable populations. HCPs should

consider sending texts or emails to
families encouraging vaccination and
sharing resources. The nonprofit organization de Beaumont offers advice
on how to talk about vaccinations with
your patients.
Vaccine passports and mandatory COVID-19 vaccines are under
consideration in the United
States—what are your thoughts?
Clay: All 50 states require immunizations for children entering public schools. There are currently no
mandatory federal vaccination laws.
Therefore, if the COVID-19 vaccine
were to become mandatory, it would
occur at the individual state level. It
is also conceivable that employers
and certain industries could require
the vaccine, especially in higher-risk
areas such as health care, entertainment, and travel.
In regard to vaccine passports, proponents highlight allowance of return
to normal activities for those who are
vaccinated, economic advantages,
and incentive to become vaccinated.
On the other hand, opponents worry
about privacy concerns in digital
formats and that vaccine passports
could worsen existing inequities. The
World Health Organization recently
advised against vaccine passports for
this reason. Currently, 2 states, Hawaii and New York, have a digital vaccine passport system, whereas several
states have implemented laws banning them. The Biden administration
is also investigating vaccine passports.
All HCPs should advocate for equitable vaccine distribution and provide data on vaccine documentation.
Further roles remain to be seen because this is an ongoing dynamic.
For references, go to
ContemporaryPediatrics.com/
the-vaccine-hesitant-patient
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Immunization information systems:

Beyond the basics
FIGURE 1.

R U S S E L L L I B BY, M D ; A N D
ANDREW J. SCHUMAN, MD

PERCENTAGE OF CHILDREN UNDER 6 YEARS
PARTICIPATING IN AN IMMUNIZATION
INFORMATION SYSTEM IN 2019

T

he first population-based
vaccine registry in the United States was launched in
Delaware in 1974. These
did not begin to flourish until the
Robert Wood Johnson Foundation
introduced their “All Kids Count”
program in 1991, providing grants to
23 applicants to support the funding
of registries. Government funding
for immunization registries became
available when President Bill Clinton
included immunization registries in
his Childhood Immunization Initiative in 1993.1
There are currently 63 registries,
now called immunization information systems (IISs), in the United
States. These include state-, island-,
and city-based IISs, each operating
independently under its respective
local and state policies with their
own rules around collection and use
of data, analysis, and operational routines.2 Figure 1 shows the percentage
of children under 6 participating in a
state-based IIS as of 2019.

What is an IIS?
An IIS is a confidential, populationbased, computerized database that
records all immunization doses administered by participating providers residing within a geographic area.
IISs provide a consolidated record of
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Source: Centers for Disease
Control and Prevention. Immunization information system. Accessed September 10, 2021. https://www.cdc.gov/vaccines/
programs/iis/annual-report-iisar/2019-data.html

administered vaccines for the benefit of the patient, their family, and the
greater public health. An IIS keeps a
record of vaccinations given, dates,
manufacturing details, and can identify when a future or missed vaccination should be given.
IISs have many advantages; they
can improve immunization rates,
reduce vaccination errors, identify
opportunities to vaccinate, provide
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No data (2 awardees)

epidemiological insights when there
is a community outbreak of a vaccine-preventable disease, and allow
access by patients, families, schools,
and other health care providers. An
IIS can also reduce time spent entering data and track vaccine inventory,
especially if it is connected through
your electronic health record (EHR)
system. An IIS can make a child’s immunization portable when the family
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changes practices, moves from one location to another, or seeks care outside
the medical home. (Figure 2)

How do IISs work?

TABLE 1 Recommended Child and Adolescent Immunization Schedule
for ages 18 years or younger, United States, 2021
These recommendations must be read with notes (you can find them online at https://www.cdc.gov/vaccines/schedules/
hcp/imz/child-adolescent.html#birth-15) For those who fall behind or start late, provide catch-up vaccination at the earliest
opportunity as indicated by the green bars. To determine minimum intervals between doses, see the catch-up schedule
(Table 2). School entry and adolescent vaccine age groups are shaded in gray.

Vaccine
Hepatitis B (HepB)

1
Birth mos
1st
dose

2
mos

4
mos

6
mos

9
mos

2nd dose

12
mos

15
mos

18 19-23 2-3
mos mos yrs

4-6
yrs

7-10 11-12 12-15
yrs yrs yrs

1st
dose

2nd
See
dose Notes

Diphtheria, tetanus,
acellular pertussis (DTaP
<7 yrs)

1st
dose

2nd
dose

Haemophilus influenzae
type b (Hib)

1st
dose

2nd
See
dose Notes

Pneumococcal conjugate
(PCV13)

1st
dose

2nd
dose

Inactivated poliovirus
(IPV <18 yrs)

1st
dose

2nd
dose

3rd
dose

5th
dose

4th dose
3rd or 4th dose,
See Notes

3rd
dose

4th dose
4th
dose

3rd dose

Influenza (IIV)
or

Annual vaccination 1 dose
only

Annual vaccination 1 or 2 doses
Annual
vaccination
1 or 2 doses

Influenza (LAIV4)
Measles, mumps, rubella
(MMR)

See Notes

Varicella (VAR)

1 dose

2nd
dose

1 dose

2nd
dose

st

st

Hepatitis A (HepA)

See Notes

or

Annual vaccination 1 dose
only

Tdap

Human papillomavirus
(HPV)

See
Notes
1st
dose

See Notes

2nd
dose
See Notes

Meningococcal B
Pneumococcal
polysaccharide (PPSV23)

See Notes

Range of
recommended
ages for catch-up
immunization
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Range of
recommended
ages for certain
high-risk group
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Recommended based on
shared clinical decisionmaking or *can be used
in this age group

NOTES

Recommended Child and Adolescent Immunization Schedule
for ages 18 years or younger, United States, 2021*

For vaccination recommendations for persons ages 19 years or older, see the Recommended Adult Immunization Schedule, 2021.

COVID-19 Vaccination
ACIP recommends use of COVID19 vaccines within the scope of the
Emergency Use Authorization or
Biologics License Application for
the particular vaccine. Interim ACIP
recommendations for the use of
COVID-19 vaccines can be found at
www.cdc.gov/vaccines/hcp/acip-recs/

2 dose series, See Notes

Tetanus, diphtheria,
acellular pertussis (Tdap
≥7 yrs)

Meningococcal
(MenACWY-D ≥9 mos,
MenACWY-CRM ≥2 mos,
MenACWY-TT ≥2years)

23

17-18
yrs

3rd dose

Rotavirus (RV): RV1 (2-dose
series), RV5 (3-dose series)

Range of
recommended
ages for all
children

16
yrs

No
recommendation/
not applicable

• Consult relevant ACIP statements for
detailed recommendations at www.cdc.gov/
vaccines/hcp/acip-recs/index.html
• For information on contraindications and
precautions for the use of a vaccine, consult
the General Best Practice Guidelines for
Immunization at www.cdc.gov/vaccines/hcp/
acip-recs/general-recs/contraindications.html
and relevant ACIP statements at www.cdc.
gov/vaccines/hcp/acip-recs/index.html
• For calculating intervals between doses, 4
weeks = 28 days. Intervals of ≥4 months are
determined by calendar months.

• Within a number range (eg, 12–18), a dash
(–) should be read as “through.”
• Vaccine doses administered ≤4 days before
the minimum age or interval are considered
valid. Doses of any vaccine administered ≥5
days earlier than the minimum age or minimum
interval should not be counted as valid and
should be repeated as age appropriate.
The repeat dose should be spaced after the
invalid dose by the recommended minimum
interval. For further details, see Table 3-1,
Recommended and minimum ages and
intervals between vaccine doses, in General
Best Practice Guidelines for Immunization at
www.cdc.gov/vaccines/hcp/acip-recs/generalrecs/timing.html
• Information on travel vaccination
requirements and recommendations is
available at www.cdc.gov/travel/
• For vaccination of persons with
immunodeﬁciencies, see Table 8-1, Vaccination
of persons with primary and secondary
immunodeﬁciencies, in General Best Practice
Guidelines for Immunization at www.cdc.
gov/vaccines/hcp/acip-recs/general-recs/
immunocompetence.html, and Immunization in

Special Clinical Circumstances (In: Kimberlin
DW, Brady MT, Jackson MA, Long SS, eds.
Red Book: 2018 Report of the Committee
on Infectious Diseases. 31st ed. Itasca, IL:
American Academy of Pediatrics; 2018:67–111).
• For information about vaccination in the
setting of a vaccine-preventable disease
outbreak, contact your state or local
health department.
• The National Vaccine Injury Compensation
Program (VICP) is a no-fault alternative to the
traditional legal system for resolving vaccine
injury claims. All routine child and adolescent
vaccines are covered by VICP except for
pneumococcal polysaccharide vaccine
(PPSV23). For more information, see www.
hrsa.gov/vaccinecompensation/index.html

currently extract data from local and
state registries, or deposit immunization information directly into
them. This necessitates office staff
performing double entries of immunizations into the office EHR and the
local IIS, which is time consuming
and unwieldly.
One method of speeding up data
entry is the integration of barcode
scanning into EHRs (Figure 3). After
receiving a shipment of vaccine, the
shipment form is scanned into a vaccine inventory, which is integrated
into the EHR. When vaccines are ordered for a patient, the barcode on the
vial is scanned again and screened by
CONTINUED ON

PAGE 26

FIGURE 2.
BASICS OF IMMUNIZATION INFORMATION SYSTEMS

Are IISs effective?

*This is not a complete list of
notes. For the full set of notes, as
well as additional tables, please
see the CDC website at https://
www.cdc.gov/vaccines/schedules/
hcp/imz/child-adolescent.html
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The administering site is credentialed
by the individual IIS under licensed
providers who can designate access
for data entry and/or viewing by staff.
Access to view is allowed for the patient, parents, and specified agencies,
such as schools, pharmacies, urgent
care facilities, and hospitals. There
are federal requirements for documenting vaccines established by the
Centers for Disease Control and Prevention (CDC), which includes the
specific vaccine, manufacturer, lot
number, the date and location, and
that the patient and/or family was
given a vaccine information statement (VIS) to review with its publication date.3 Most IISs will permit noting if the vaccine was refused and the
description of any adverse reactions.
Most systems will also identify when
a dose of a specific vaccine should be
given and have specific time intervals
that are not forgiven when a sequential dose is given too early.
It is the responsibility of the administering site to enter the required
data and it can be a burden to staff
when they need to enter the data in
multiple locations, such as the registry, the EHR, and the patient vaccination card. Most pediatric-specific
EHRs are certified and connect with
a local IIS, requiring only 1 point of
data entry that will be shared with
the IIS, the medical record, and the
patient copy.

1996 and demonstrated an increase
in full immunization among 2-yearold children from 64% in 1997 to 93%
in 2007.4 Australia has a National
Health Care System that facilitates
implementation and utilization of
IISs. Although the United States has
yet to implement a national IIS, studies have repeatedly demonstrated
that IISs improve vaccination rates,
reduce missed opportunities for vaccinations, and facilitate responses to
community outbreaks of diseases.1
The most significant problem with
existing vaccine registries in the
United States is the lack of interoperability between them. Relatively
few nonpediatric-specific EHRs can

There is significant evidence that
IISs improve vaccination rates and
reduce missed opportunities for administering immunizations. Australia implemented a national IIS in

24
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TABLE 2 Recommended Catch-up Immunization Schedule for Children and Adolescents
Who Start Late or Who Are More than 1 Month Behind, United States, 2021

The table below provides catch-up schedules and minimum intervals between doses for children whose vaccinations have been
delayed. A vaccine series does not need to be restarted, regardless of the time that has elapsed between doses. Use the section
appropriate for the child’s age. Always use this table in conjunction with Table 1 and the notes found on the website
(https://www.cdc.gov/vaccines/schedules/hcp/imz/child-adolescent.html).

Children age 4 months through 6 years

Vaccines in the Child and
Adolescent Immunization Schedule*

C
D
C

e
n
i
c
c
a
V edule
h
c
S
1
2
0
2

Every year, the Centers for Disease Control and
Prevention puts out pediatric immunization

schedules, based on the Advisory Committee on
Immunization Practices recommendations. These
schedules are also approved by the American
Academy of Pediatrics, the American Academy of
Family Physicians, and the American College of
Obstetricians and Gynecologists.

How to use the child/adolescent
immunization schedule
1
Determine recommended
vaccine by age (Table 1)

2
Determine recommended
interval for catch-up
vaccination (Table 2)

3

4

Assess need for additional
recommended vaccines by
medical condition and other
indications

Review vaccine types,
frequencies, intervals, and
considerations for special
situations (notes)

Recommended by the Advisory Committee on Immunization Practices
(www.cdc.gov/vaccines/acip) and approved by the Centers for Disease Control and Prevention
(www.cdc.gov), American Academy of Pediatrics (www.aap.org), American Academy of Family
Physicians (www.aafp.org), American College of Obstetricians and Gynecologists (www.acog.
org), American College of Nurse-Midwives (www.midwife.org), American Academy of Physician
Assistants (www.aapa.org), and National Association of Pediatric Nurse Practitioners (www.
napnap.org).
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Vaccines

Abbreviations

Trade name

Dose 1-2

Dose 2-3

Birth

4 weeks

8 weeks and at least 16 weeks after first dose.
Minimum age for the final dose is 24 weeks.

No trade
name

Rotavirus

6 weeks
Maximum age for first dose is
14 weeks, 6 days.

4 weeks

4 weeks
Maximum age for final dose is 8 months, 0 days.

ActHIB
Hiberix
PedvaxHIB

Diphtheria, tetanus, and
acellular pertussis

6 weeks

4 weeks

4 weeks

6 months

6 weeks

No further doses needed if first dose was administered at age 15 months
or older.
4 weeks
if first dose was administered before the 1st birthday.
8 weeks (as final dose) if first dose was administered at age 12 through
14 months.

No further doses needed if previous dose was administered at age 15 months or older.
4 weeks
if current age is younger than 12 months and first dose was administered at younger than age 7 months and at
least 1 previous dose was PRP-T (ActHib, Pentacel, Hiberix) or unknown.
8 weeks and age 12 through 59 months (as final dose)
if current age is younger than 12 months and first dose was administered at age 7 through 11 months;
OR if current age is 12 through 59 months and first dose was administered before the first birthday and second
dose was administered at younger than 15 months;
OR if both doses were PRP-OMP (PedvaxHIB, Comvax) and were administered before the first birthday.

8 weeks (as final dose)
This dose only necessary
for children age 12 through
59 months who received 3 doses before
the 1st birthday.

Pneumococcal conjugate

6 weeks

No further doses needed for healthy children if first dose was
administered at age 24 months or older.
4 weeks
if first dose was administered before the first birthday.
8 weeks (as final dose for healthy children)
if first dose was administered at the
first birthday or after.

No further doses needed for healthy children if previous dose was administered at age 24 months or older.
4 weeks
if current age is younger than 12 months and previous dose was administered at <7 months old.
8 weeks (as final dose for healthy children)
if previous dose was administered between 7–11 months (wait until at least 12 months old);
OR if current age is 12 months or older and at least 1 dose was administered before age 12 months.

8 weeks (as final dose)
This dose only necessary
for children age 12 through 59 months
who received
3 doses before age 12 months or for
children at high risk who received 3 doses
at any age.

Inactivated poliovirus

6 weeks

4 weeks

4 weeks if current age is <4 years.
6 months (as final dose) if current age is 4 years or older.

6 months (minimum age 4 years for final
dose).

See Notes

See Notes

DTaP

Daptacel
Infanrix

Diphtheria, tetanus vaccine

DT

Haemophilus influenzae type b
vaccine

Hib (PRP-T)

Hepatitis A vaccine

HepA

Havrix
Vaqta

Hepatitis B vaccine

HepB

Engerix-B
Recombivax

Haemophilus influenzae
type b

Human papillomavirus vaccine

HPV

Gardasil 9

Influenza vaccine (inactivated)

IIV

Multiple

Influenza vaccine (live, attenuated)

LAIV4

FluMist
Quadrivalent

Measles, mumps, and rubella
vaccine

MMR

M-M-R II

Meningococcal serogroups A, C,
W, Y vaccine

MenACWY-D
MenACWY-CRM
MenACWY-TT

Menactra
Menveo
MenQuadfi

Meningococcal serogroups B
vaccine

MenB-4C
MenB-FHbp

Bexsero
Trumenba

Pneumococcal 13-valent conjugate
vaccine

PCV13

Prevnar 13

Pneumococcal 23-valent
polysaccharide vaccine

PPSV23

Pneumovax
23

Measles, mumps, rubella

12 months

4 weeks

Poliovirus vaccine (inactivated)

IPV

IPOL

Varicella

12 months

3 months

Rotavirus vaccine

RV1
RV5

Rotarix
RotaTeq

Hepatitis A

12 months

6 months

Tetanus, diphtheria, and acellular
pertissis vaccine

Tdap

Adacel
Boostrix

Meningococcal ACWY

8 weeks

Tetanus and diphtheria vaccine

Td

Tenivac
Tdvax

2 months MenACWY-CRM
9 months MenACWY-D
2 years MenACWY-TT

Varicella vaccine

VAR

Varivax

Children and adolescents age 7 through 18 years

Combination vaccines (use combination vaccines instead of
separate injections when appropriate)

Meningococcal ACWY

Not applicable (N/A)

8 weeks

DTaP, hepatitis B, and inactivated
poliovirus vaccine

DTap-HepB-IPV

7 years

4 weeks

DTaP, inactivated poliovirus, and
Haemophilus influenzae type b
vaccine

DTaP-IPV/Hib

Pentacel

Tetanus, diphtheria;
tetanus, diphtheria, and
acellular pertussis
Human papillomavirus

9 years

Routine dosing intervals are recommended.

DTaP and inactivated poliovirus
vaccine

DTaP-IPV

Kinrix
Quadracel

Hepatitis A

N/A

6 months

DTaP, inactivated poliovirus,
Haemophilus influenzae type b,
and hepatitis B vaccine

DTap-IPV-HibHepB

Vaxelis

Hepatitis B

N/A

4 weeks

8 weeks and at least 16 weeks after first dose.

Measles, mumps, rubella, and
varicella vaccine

MMRV

ProQuad

6 months
A fourth dose is not necessary if the third dose was administered at age 4 years or older and at least 6 months
after the previous dose.

Pediarix

*Administer recommended vaccines if immunization history is incomplete or unknown. Do
not restart or add doses to vaccine series for extended intervals between doses. When a
vaccine is not administered at the recommended age, administer at a subsequent visit. The
use of trade names is for identification purposes only and does not imply endorsement by
the ACIP or CDC.
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Dose 3-4

Hepatitis B

Diphtheria, tetanus, and acellular
pertussis vaccine

Hib (PRP-OMP)

Minimum Interval Between Doses

Minimum Age
for Dose 1

Vaccine

Inactivated poliovirus

N/A

4 weeks

Measles, mumps, rubella

N/A

4 weeks

Varicella

N/A

3 months if younger than age 13 years.
4 weeks if age 13 years or older.

4 weeks
if first dose of DTaP/DT was administered before the first birthday.
6 months (as final dose)
if first dose of DTaP/DT or Tdap/Td was administered at or after the first birthday.

6 months if first dose of DTaP/DT was
administered before the first birthday.

A fourth dose of IPV is indicated if
all previous doses were administered
at <4 years or if the third dose was
administered <6 months after the second
dose.

Dose 4-5

6 months

VACCINES SPECIAL REPORT

changes practices, moves from one location to another, or seeks care outside
the medical home. (Figure 2)

How do IISs work?

TABLE 1 Recommended Child and Adolescent Immunization Schedule
for ages 18 years or younger, United States, 2021
These recommendations must be read with notes (you can find them online at https://www.cdc.gov/vaccines/schedules/
hcp/imz/child-adolescent.html#birth-15) For those who fall behind or start late, provide catch-up vaccination at the earliest
opportunity as indicated by the green bars. To determine minimum intervals between doses, see the catch-up schedule
(Table 2). School entry and adolescent vaccine age groups are shaded in gray.

Vaccine
Hepatitis B (HepB)

1
Birth mos
1st
dose

2
mos

4
mos

6
mos

9
mos

2nd dose

12
mos

15
mos

18 19-23 2-3
mos mos yrs

4-6
yrs

7-10 11-12 12-15
yrs yrs yrs

1st
dose

2nd
See
dose Notes

Diphtheria, tetanus,
acellular pertussis (DTaP
<7 yrs)

1st
dose

2nd
dose

Haemophilus influenzae
type b (Hib)

1st
dose

2nd
See
dose Notes

Pneumococcal conjugate
(PCV13)

1st
dose

2nd
dose

Inactivated poliovirus
(IPV <18 yrs)

1st
dose

2nd
dose

3rd
dose

5th
dose

4th dose
3rd or 4th dose,
See Notes

3rd
dose

4th dose
4th
dose

3rd dose

Influenza (IIV)
or

Annual vaccination 1 dose
only

Annual vaccination 1 or 2 doses
Annual
vaccination
1 or 2 doses

Influenza (LAIV4)
Measles, mumps, rubella
(MMR)

See Notes

Varicella (VAR)

1 dose

2nd
dose

1 dose

2nd
dose

st

st

Hepatitis A (HepA)

See Notes

or

Annual vaccination 1 dose
only

Tdap

Human papillomavirus
(HPV)

See
Notes
1st
dose

See Notes

2nd
dose
See Notes

Meningococcal B
Pneumococcal
polysaccharide (PPSV23)

See Notes

Range of
recommended
ages for catch-up
immunization
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Range of
recommended
ages for certain
high-risk group
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Recommended based on
shared clinical decisionmaking or *can be used
in this age group

NOTES

Recommended Child and Adolescent Immunization Schedule
for ages 18 years or younger, United States, 2021*

For vaccination recommendations for persons ages 19 years or older, see the Recommended Adult Immunization Schedule, 2021.

COVID-19 Vaccination
ACIP recommends use of COVID19 vaccines within the scope of the
Emergency Use Authorization or
Biologics License Application for
the particular vaccine. Interim ACIP
recommendations for the use of
COVID-19 vaccines can be found at
www.cdc.gov/vaccines/hcp/acip-recs/

2 dose series, See Notes

Tetanus, diphtheria,
acellular pertussis (Tdap
≥7 yrs)

Meningococcal
(MenACWY-D ≥9 mos,
MenACWY-CRM ≥2 mos,
MenACWY-TT ≥2years)

23

17-18
yrs

3rd dose

Rotavirus (RV): RV1 (2-dose
series), RV5 (3-dose series)

Range of
recommended
ages for all
children

16
yrs

No
recommendation/
not applicable

• Consult relevant ACIP statements for
detailed recommendations at www.cdc.gov/
vaccines/hcp/acip-recs/index.html
• For information on contraindications and
precautions for the use of a vaccine, consult
the General Best Practice Guidelines for
Immunization at www.cdc.gov/vaccines/hcp/
acip-recs/general-recs/contraindications.html
and relevant ACIP statements at www.cdc.
gov/vaccines/hcp/acip-recs/index.html
• For calculating intervals between doses, 4
weeks = 28 days. Intervals of ≥4 months are
determined by calendar months.

• Within a number range (eg, 12–18), a dash
(–) should be read as “through.”
• Vaccine doses administered ≤4 days before
the minimum age or interval are considered
valid. Doses of any vaccine administered ≥5
days earlier than the minimum age or minimum
interval should not be counted as valid and
should be repeated as age appropriate.
The repeat dose should be spaced after the
invalid dose by the recommended minimum
interval. For further details, see Table 3-1,
Recommended and minimum ages and
intervals between vaccine doses, in General
Best Practice Guidelines for Immunization at
www.cdc.gov/vaccines/hcp/acip-recs/generalrecs/timing.html
• Information on travel vaccination
requirements and recommendations is
available at www.cdc.gov/travel/
• For vaccination of persons with
immunodeficiencies, see Table 8-1, Vaccination
of persons with primary and secondary
immunodeficiencies, in General Best Practice
Guidelines for Immunization at www.cdc.
gov/vaccines/hcp/acip-recs/general-recs/
immunocompetence.html, and Immunization in

Special Clinical Circumstances (In: Kimberlin
DW, Brady MT, Jackson MA, Long SS, eds.
Red Book: 2018 Report of the Committee
on Infectious Diseases. 31st ed. Itasca, IL:
American Academy of Pediatrics; 2018:67–111).
• For information about vaccination in the
setting of a vaccine-preventable disease
outbreak, contact your state or local
health department.
• The National Vaccine Injury Compensation
Program (VICP) is a no-fault alternative to the
traditional legal system for resolving vaccine
injury claims. All routine child and adolescent
vaccines are covered by VICP except for
pneumococcal polysaccharide vaccine
(PPSV23). For more information, see www.
hrsa.gov/vaccinecompensation/index.html

currently extract data from local and
state registries, or deposit immunization information directly into
them. This necessitates office staff
performing double entries of immunizations into the office EHR and the
local IIS, which is time consuming
and unwieldly.
One method of speeding up data
entry is the integration of barcode
scanning into EHRs (Figure 3). After
receiving a shipment of vaccine, the
shipment form is scanned into a vaccine inventory, which is integrated
into the EHR. When vaccines are ordered for a patient, the barcode on the
vial is scanned again and screened by
CONTINUED ON
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FIGURE 2.
BASICS OF IMMUNIZATION INFORMATION SYSTEMS

Are IISs effective?

*This is not a complete list of
notes. For the full set of notes, as
well as additional tables, please
see the CDC website at https://
www.cdc.gov/vaccines/schedules/
hcp/imz/child-adolescent.html
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The administering site is credentialed
by the individual IIS under licensed
providers who can designate access
for data entry and/or viewing by staff.
Access to view is allowed for the patient, parents, and specified agencies,
such as schools, pharmacies, urgent
care facilities, and hospitals. There
are federal requirements for documenting vaccines established by the
Centers for Disease Control and Prevention (CDC), which includes the
specific vaccine, manufacturer, lot
number, the date and location, and
that the patient and/or family was
given a vaccine information statement (VIS) to review with its publication date.3 Most IISs will permit noting if the vaccine was refused and the
description of any adverse reactions.
Most systems will also identify when
a dose of a specific vaccine should be
given and have specific time intervals
that are not forgiven when a sequential dose is given too early.
It is the responsibility of the administering site to enter the required
data and it can be a burden to staff
when they need to enter the data in
multiple locations, such as the registry, the EHR, and the patient vaccination card. Most pediatric-specific
EHRs are certified and connect with
a local IIS, requiring only 1 point of
data entry that will be shared with
the IIS, the medical record, and the
patient copy.

1996 and demonstrated an increase
in full immunization among 2-yearold children from 64% in 1997 to 93%
in 2007.4 Australia has a National
Health Care System that facilitates
implementation and utilization of
IISs. Although the United States has
yet to implement a national IIS, studies have repeatedly demonstrated
that IISs improve vaccination rates,
reduce missed opportunities for vaccinations, and facilitate responses to
community outbreaks of diseases.1
The most significant problem with
existing vaccine registries in the
United States is the lack of interoperability between them. Relatively
few nonpediatric-specific EHRs can

There is significant evidence that
IISs improve vaccination rates and
reduce missed opportunities for administering immunizations. Australia implemented a national IIS in
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Source: The Centers for Disease Control and Prevention
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too soon, not age appropriate, attributed to the wrong funding
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The way forward
There is no uniform rule requiring an administering site to
enter that data into the IIS, which further complicates the potential for interoperability. However, the COVID-19 pandemic
and the CARES Act may be creating a new opportunity. The
law provides funds to support data sharing between EHRs and
the IISs. All sites administering COVID-19 vaccines must report all vaccinations into a database that allows for capturing
the event and providing reminders for a second dose as indicated by the vaccine given. Can this be another silver lining in
the dark skies of the pandemic? We are hopeful; furthermore,
it may open the opportunity to connect all vaccine registries
into a national database, accessible from anywhere.
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VACCINES IN DEVELOPMENT:
What we can look forward to in
preventing infectious diseases

T I N A Q . TA N , M D

M

ore than 2600 vaccines
are in development worldwide for several infectious
diseases.1,2 When they are
licensed and become available, some
of the vaccines would have a significant effect on various diseases in the
United States (Table).

Pneumococcal disease
vaccines
Vaccine-related and nonvaccine
Streptococcus pneumoniae serotypes continue to cause a significant amount of morbidity and mortality in infants and children. Two
increased valency pneumococcal
conjugate vaccines (PCV) are in the
process of completing phase 3 clinical trials in the pediatric population. PCV15 (Merck) is expected to
be licensed by the end of 2021; PCV20
(Pfizer), by the second quarter of
2022. Both vaccines protect against
some of the additional serotypes that
have emerged as significant causes
of pneumococcal infections in infants and children.

Meningococcal disease
vaccines
The currently recommended meningococcal vaccine schedule is a
source of confusion for patients and
health care providers. A universal

recommendation states that all preteens and adolescents should receive the first dose of meningococcal quadrivalent conjugate vaccine
(ACW135Y) at age 11 to 12 years, followed by a booster dose at 16 years.
However, meningococcal serogroup
B vaccines have a shared clinical decision recommendation so that only
some adolescents may receive the
vaccine. Two pentavalent meningococcal conjugate vaccines that contain meningococcal serotypes ABCW135Y are completing phase 2
(Pfizer) and phase 3 (GlaxoSmithKline) clinical trials. These vaccines
combine the quadrivalent ACW135Y
meningococcal and the meningococcal serogroup B vaccines into
a single vaccine. This vaccine will
simplify administering the recommended meningococcal vaccines to
preteens and adolescents, improve
vaccination rates, and provide protection against the most common
meningococcal serotypes that cause
disease.

Respiratory syncytial
virus vaccine
Respiratory syncytial virus (RSV)
usually causes mild, coldlike symptoms. However, this common respiratory virus can lead to severe bronchiolitis or pneumonia, especially
in young infants, older adults, and
people with serious cardiopulmo-

nary or underlying immunocompromising conditions. Each year, more
than 57,000 children and 177,000
older adults are hospitalized with
RSV infections. 3 Two RSV vaccines
are currently in phase 1 (Moderna)
and phase 3 (Pfizer) clinical trials.
The Pfizer vaccine is being tested
in adults 60 years or older, healthy
adults aged 18 to 50 years, and pregnant women aged 18 to 49 years and
their infants. Moderna’s vaccine,
which was created using mRNA
technology, is being examined for
tolerability and its ability to create
antibodies to protect against RSV in
individuals ranging from children to
older adults. The licensing of an effective RSV vaccine could have a major effect on reducing the number of
hospitalizations caused by this virus.

Cytomegalovirus vaccine
An estimated 1 out of every 200 babies is born with a congenital cytomegalovirus (CMV) infection; of
those infected babies, 1 out of 5 babies will have long-term health problems. A pregnant woman can pass
CMV to her fetus following primary infection, reinfection with a different CMV strain, or reactivation
of a previous infection during pregnancy. The risk of transmission for
primary infection is 30% to 40% in
the first and second trimesters and
CONTINUED ON

PAGE 29
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VACCINE IN
DEVELOPMENT
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Pneumococcal conjugate
vaccine 20
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vaccine 15
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Virus
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Pfizer
Moderna
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Pfizer

Human
metapneumovirus and
parainfluenza virus 3

Moderna

Epstein Barr Virus

Moderna

HIV

Johnson &
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Tick-borne Encephalitis

Pfizer

Group B streptococcus

Pfizer
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Pfizer

Meningococcal
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Zika virus
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Moderna
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Universal influenza
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More than a dozen vaccines are in development and
show promise for infections commonly seen in the
pediatric population. We hope to soon use these
new tools in our offices and at our hospitals.
CONTINUED FROM
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40% to 70% in the third trimester.
The risk of transmission following
nonprimary infection is much lower (3%). Approximately 40% to 60%
of symptomatic infants with congenital CMV infection have permanent sequelae. In addition, 10% to
15% of infants with asymptomatic
CMV infection will have some type
of permanent impairment. Congenital CMV infection is the leading nongenetic cause of sensorineural hearing loss in children in the United
States, resulting in an estimated 21%
of all hearing loss at birth and 25% of
childhood hearing loss by 4 years of
age.4 Moderna is getting set to start a
phase 3 study to evaluate the efficacy
of its mRNA vaccine against primary
CMV infection in a population that
includes women of childbearing age,
with the goal of a vaccine that can be
administered to pregnant women.

GIOMATMICRO@STOCK.ADOBE.COM

Human metapneumovirus and
parainfluenza 3 vaccines
Human metapneumovirus (HMPV)
and human parainf luenza virus
(HPIV)-3 are common respiratory viruses that can cause upper and lower
respiratory tract disease in people of
all ages, especially young children,
older adults, and immunocompromised people, in whom disease may
be severe. Although HPIV-1 and
HPIV-2 both cause croup, HPIV-3
is more often associated with

bronchiolitis, bronchitis, and pneumonia. Moderna has developed a
combination HMPV and HPIV-3
vaccine that is nearing the end of its
phase 1 clinical trials in adults. Data
from the trials show that the different doses of the vaccine were immunogenic and well tolerated. A phase
1b trial is planned to look at the vaccine’s immunogenicity in seropositive toddlers who have previously
been exposed to these viruses.

adults and elicited robust immune
responses for all dose levels and formulations tested, which persisted
for 6 months after vaccination. The
next step will be to perform a trial in
pregnant women.5
More than a dozen vaccines are
in development and show promise
for infections commonly seen in the
pediatric population. Soon, we hope
to use these new tools in our offices
and at our hospitals.

Group B Streptococcus vaccine

COMMENTS? Email them to

Group B streptococcus (GBS) is a
common bacterium that is often carried in the intestines or lower genital
tract. It may cause serious invasive
disease (eg, bacteremia, pneumonia, meningitis, osteoarticular infections) in newborns and young
infants, anyone with an immunocompromising condition, and the elderly. Pfizer has completed a phase 1
and 2 dose-escalation trial to evaluate the safety and immunogenicity
of a hexavalent conjugate GBS vaccine in nonpregnant adults aged
18 to 49 years. The findings showed that the
vaccine was well
tolerated in
healthy

llevine@mjhlifesciences.com

For references, go to
ContemporaryPediatrics.com/
vaccines-in-development
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Vaccines recommended but not required:

Evidence that supports a strong
recommendation to parents

D O N N A H A L L A S , P H D,
P P C N P - B C , C P N P, P M H S ,
FA A N P, FA A N

S

everal vaccines are recommended for infants, children,
and adolescents on the Centers for Disease Control and
Prevention (CDC) schedules,1 but are
not required for entrance into school
or other activities, such as sports and
social organizations. However, there
are compelling reasons for all providers who care for pediatric populations to be knowledgeable about
these vaccines and make recommendations to parents to accept 1 or more
of these vaccines. Provider recommendations should be based on the
best available evidence on the CDC
vaccine websites,1 the corresponding Advisory Committee on Immunization Practices (ACIP) websites,2 the
current edition of the Red Book,3 and
the Pink Book.4
This article presents 5 vaccines
that are recommended but not required for various ages of the pediatric
populations.

Human papillomavirus (HPV)
HPV is a common sexually transmitted infection (STI)5 that is often acquired soon after the first sexual encounter,5 in particular by individuals
who do not practice safe sex recommendations eg, use of condoms and
other barrier precautions.6 Although
most HPV infections are transient and

34

asymptomatic, there are high-risk
forms of mucosal types of HPVs that
infect adolescents and young adults
and are transmitted through intimate skin-to-skin contact, eg, sexual
intercourse or close genital contact.
Repeated and/or persistent high-risk
mucosal forms of HPV increase the
risk for adolescents and young adults
to develop precancerous lesions as
well as oropharyngeal, cervical, and
anogenital cancers in the young adult
years, or even decades later.3,7 Six types
of invasive cancers are caused by HPV
infections. They include cancers of
the cervix, vagina, vulva, penis, anus,
and oropharynx, inclusive of the back
of the throat, base of the tongue, and
tonsils.3,8 Cervical cancer is the most
common HPV-attributable cancer in
females, and oropharyngeal cancer is
highest among males.3,7
Overall, HPV vaccine can prevent
over 90% of cancers caused by HPV.7

HPV vaccine
Although there were 3 prophylactic
HPV vaccines licensed in the United
States, only 1 vaccine, the 9-valent
HPV vaccine (9vHPV, Gardasil 9,
Merck), is currently available for use.
The 9vHPV vaccine (types 6, 11, 16,
18, 31, 33, 45, 52, and 58), identified as
Gardasil 9, was licensed by the FDA
in 2014.3 Studies have shown that 97%
of healthy vaccine recipients develop
antibodies to the 9 serotypes in the
HPV vaccine.3 The HPV vaccine is a
prophylactic vaccine,5 thus the ef-
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fectiveness of the vaccine is for those
individuals who are free of infection
at time of vaccine administration.3,5 It
has been shown that individuals who
are infected with 1 or more HPV serotypes prior to or at the time of HPV
vaccine administration do not develop
protection against progression of HPV
disease for that particular serotype or
viral strain.3,5

Ideal age for the HPV vaccine
The 9vHPV vaccine was initially licensed for use in children beginning at
9 years of age to young adults aged 26
years. It is now also licensed for some
adults aged 27 to 45 years.5 The American Academy of Pediatrics (AAP) recommends starting the 9vHPV vaccine
between ages 9 and 12 years whereas
ACIP recommends beginning the vaccine between 11 and 12 years of age.

Dose, timing, and precautions
for the HPV vaccine
For children and adolescents aged 9 to
15 years old, the recommended HPV
schedule is for the 2-dose series. The
second dose should be scheduled 6
to 12 months after the first dose. The
minimal interval for the second dose
is 5 months.1,3 Children with a history
of sexual abuse or assault should begin
the 9vHPV vaccine series at age 9 as
they are considered at increased risk
for high-risk sexual behaviors and/or
future victimization.3
All adolescents who are aged 15
years or older receive the 3-dose
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9vHPV vaccine series. The second
dose should be administered 1 to 2
months after the first dose. The third
dose should be administered 6 months
after the first dose with a minimal interval of 5 months, and 12 weeks after
the second dose.1,3

Influenza
Influenza (flu) is a contagious respiratory illness that circulates throughout
the year. However, influenza predominantly circulates at endemic and epidemic levels in the United States from
October to March, and may persist until May in some areas of the country.4,8
Infants, toddlers, children, and
adolescents with chronic illnesses,
are at high risk for complications and
death related to influenza. However,
even healthy children who contract
influenza may experience the burden
of influenza complications and death.
Each year, human influenza types
A and B viruses are the usual cause
of seasonal epidemics of influenza
disease in the United States. There
are currently 2 subtypes of influenza
A viruses that routinely circulate in
people: A(H1N1)
and A(H3N2).4,9 Influenza type B are
classified as 2 lineages: B/Yamagata
and B/Victoria. 9,10
Type B influenza does circulate in
the United States and worldwide
each year. Presenting symptoms for
all types of influenza may include
sudden onset fever, nonproductive
cough, chills, myalgia, headache, and
malaise. These initial symptoms are
often followed by complaints of sore
throat, nasal congestion, rhinitis,
and cough.3 Infants may also present
with sepsis-like illnesses, including
complications of otitis media, croup,

pertussis like-illnesses, bronchiolitis,
or pneumonia.3
Influenza vaccination rates increased in the 2020-2021 influenza
season and additional attention to
basic health safety measures, such as
wearing masks, handwashing, and no
sharing of eating and drinking materials, may have impacted the reduction
in influenza disease burden during
this influenza season.

Ideal age for
the influenza vaccine
All children and adolescents should
receive an annual influenza vaccine.
The earliest an infant can receive the
influenza vaccine is at age 6 months.1,3,4
However, infants whose mothers receive the influenza vaccine during the
prenatal period benefit from transplacental transfer of antibodies against
influenza, protecting them during the
first 6 months of life.2,4
For any infant aged 6 months and
older, or child up to 9 years of age who
have not received the influenza vaccine in the past,
needs to receive 2
doses of the influenza vaccine, spaced 4
weeks apart, to produce an adequate
immune response.
For infants and children who have received 2 doses of the
influenza vaccine during the previous
influenza season, the infants and children only need 1 dose of the vaccine
annually, preferably before the start of
the influenza season.

There are compelling
reasons for providers
to recommend 1
or more of these
vaccines.

Dose, timing, and precautions
for the influenza vaccine
Infants and children younger than
2 years must receive the inactivated
influenza vaccine (IIV) and children
aged older than 2 years, without asth-

ma restrictions, may receive either
the IIV or LAIV. The advantage of the
LAIV is that it is administered as a
nasal spray, thus “it is not a shot” for
those toddlers and preschoolers who
so dislike “the shots.” All nasal spray
influenza vaccines for the 2020-2021
influenza season were quadrivalent,
therefore the 4 influenza viruses that
were covered included influenza
A(H1N1) virus, influenza A(H3N2) virus, and 2 influenza Type B viruses.10,11
Quadrivalent injectable influenza
vaccines are available for infants, children, and adolescents. All providers
must consult the manufacturer prescribing information or the CDC to
determine the age-appropriate dose to
prevent potential dose administration
errors. For example, the Afluria Quadrivalent (Seqirus) for infants aged 6 to
35 months is 0.25 mL IM, whereas the
Fluarix Quadrivalent, (GlaxoSmithKline) dose is 0.5 mL IM for infants
aged 6 months and older.12,13
All providers should ask questions
about egg allergies and previous experiences after receiving the influenza
vaccine.13 Practitioners should provide
the flu VIS sheet for the influenza vaccine, noting that the flu VIS is no longer updated every year.13 For example,
the August 15, 2019 flu VIS was given
to all recipients of the 2020-2021 influenza vaccine.

Hepatitis A
Parents may hear about hepatitis A
virus outbreaks in their communities
when a food handler at a food establishment, or a day care worker, or a
school employee, who unknowingly
has hepatitis A, spreads the virus to
a group of individuals who have had
person-to-person contact with the
infected individual. Unvaccinated
infants and children in day care and
preschool programs are at high risk
of contracting hepatitis A virus if they
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come in contact with an infected day
care worker. The long incubation period for hepatitis A virus of 15 to 50 days
contributes to an individual unknowingly spreading the disease prior to onset of any symptoms.3 Transmission of
hepatitis A occurs person to person by
fecal contamination from the infected
person followed by oral ingestion by a
nonvaccinated, hepatitis A-susceptible individual.3 Adolescents may also
contract hepatitis A during sexual contact with an infected person.14 In addition, reports of outbreaks of hepatitis
A occur after individuals eat raw fruits
and vegetables without thoroughly
washing the fruits or vegetables, or after eating raw, contaminated seafood,
such as oysters and mussels.3
Parental acceptance of the hepatitis A vaccine protects their infants and
children from acquiring hepatitis A virus if they are exposed to an infected
individual or a carrier.
Hepatitis A is an acute, self-limiting
illness.3 Hepatitis A does not result in a
chronic infection.3 Symptoms may include fever, malaise, jaundice, anorexia, and nausea. These symptoms may
last for 2 months, and even as long as
6 months.3 Public health measures are
recommended by the state’s Department of Health when outbreaks occur
including, postexposure prophylaxis.3

Hepatitis A vaccine
Two single-antigen hepatitis A
vaccines are available in the United
States, Havrix and Vaqta. Pediatric
and adult formulations for both Havrix
and Vaqta are available. The hepatitis
A vaccines are highly immunogenic.3 Data showed that 95% of healthy
infants, children, adolescents, and
adults have protective antibody concentrations 1 month after the initial
dose, and the protection increases to
99% 1 month after receiving the second dose.
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Ideal age for the hepatitis A
vaccine
Infants should receive the first dose of
the hepatitis A vaccine at the 12-month
visit, and the second dose 6 months
later, at the 18-month visit. Children
and adolescents who did not receive
the hepatitis A dose at the 12-month
infant visit can begin the Hepatitis A
2-dose series at any age.
Adolescents aged 18 years and older
who have not received the hepatitis A
or hepatitis B vaccine may receive a
combination vaccine, called Twinrix, in a 3-dose series. All doses of the
hepatitis A vaccine are administered
as intramuscular injections.3

Dose, timing, and precautions
for the hepatitis A vaccine
Pediatric formulations for the hepatitis
A vaccines, Havrix and Vaqta, are for
12-month-old infants to 18-year-old
adolescents. Providers and those who
administer vaccines to the pediatric
population, who also have the adult
formulation in their refrigerator for
patients aged 19 years and older, must
be knowledgeable of the fact that the
pediatric formulations are administered at a dose of 0.5 mL, whereas the
adult formulations are administered at
a dose of 1.0 mL.3
The minimal interval between the
first and second doses of the hepatitis
A vaccines is 6 months. Second doses
may be administered 6 to 12 months
after the first dose of Havrix, and 6
to 18 months after the first dose of
Vaqta.3 For infants who have routine
health care visits at both 12 months
and 18 months, it is best to administer the first hepatitis A vaccine at the
12-month visit and the second dose at
the 18-month visit, as recommended
by the AAP periodicity table.

Meningococcal B (MenB)
Neisseria meningitidis, a gram-nega-
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tive diplococcus organism, presents as
an invasive meningococcal serogroup
B infection, often with an abrupt onset
of fever, chills, malaise, limb pain, and
a macular or maculopapular rash that
is followed by a petechial or purpuric
rash within hours.3,15, 16 Invasive MenB
disease has a case fatality rate of 15%,
with higher rates for the late adolescent population. 3
Undergraduate freshman college
students aged 18 to 20 years, who are
living in college dormitories for the
first time, are identified as at risk for
contracting serogroup B meningococcal disease. In addition, college
students who actively participate in
fraternity or sorority activities are also
considered to be at increased risk for
contracting MenB disease, although
investigations for the fraternity or
sorority settings have only occurred
during campus outbreaks17 Some adolescent and young adults have an asymptomatic colonization of serogroup
B in their throats. This colonization
becomes the reservoir for spreading
the organism.3

MenB vaccine
The decision to administer the MenB
vaccine to a healthy adolescent is
presented as “shared clinical decision making” among the parent and
adolescent, with the health care provider discussing evidence-based information with them as they make an
informed decision for accepting or rejecting the vaccine.18
The MenB vaccine is recommended
for all children with specific chronic
diseases, such as anatomic or functional asplenia, including children
with a diagnosis of sickle cell disease,
as well as persistent complement component deficiency and complement
inhibitor. These children are most
often managed in specialty practices,
thus their specialty providers may ad-
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minister the MenB vaccine, or ask that
the primary care provider administer
the vaccine.

MenB-FHbp should be administered
for all subsequent doses, including a
booster dose, if needed.3

Ideal age for the MenB
vaccine

COVID-19

There are 2 MenB vaccines for adolescents and young adults aged 16 to 23
years. The preferred time to administer 1 of the 2 available vaccines is between the ages of 16 and 18 years. The
MenB vaccine may be administered
to children with specific chronic diseases at the minimum age of 10 years.

WE YO@STOCK.ADOBE.COM

Dose, timing, and precautions
for the MenB vaccine
There are 2 MenB vaccines: MenB4C (Bexsero), a 2-dose series administered at least 1 month apart, and
MenB-FHbp (Trumenba), a 2-dose
series administered at least 6 months
apart; if dose 2 is administered earlier
than 6 months after the first dose, a
third dose must be administered at
least 4 months after dose 2.1 MenB-4C
and MenB-FHbp are not interchangeable; whichever vaccine is administered for the first dose, MenB-4C or

Over the past 16 months, health care
providers have been immersed in caring for patients with COVID-19. Although children and adolescents have
experienced a lesser disease burden,
some children who were infected with
COVID-19 have experienced significant health consequences, including
new onset cardiac diseases.

ously studied in the initial population
of 16 years of age to 85 years of age.19
Symptoms most reported as AEs in
the 12- to 15-year-old age group were
headache and fatigue. Parents should
inform the provider of any known allergies or reactions to medications,
immunizations, or foods. Adolescents
who receive this vaccine must adhere
to the same precautions as adults. Any
adolescent who has a reaction post
vaccination should report their reactions on the V-safe website for the COVID-19 vaccine.20

COVID-19 vaccine

Summary

The COVID-19 vaccine for those aged
12 to 15 years has provided the gateway for children to return to school for
educational, social, emotional, and
behavioral developmental growth.

Immunization programs have been
one of the most successful public
health initiatives of the 20th century.
Pediatricians and PNPs play a major
role in helping parents and teenagers
understand the value of accepting immunizations per the CDC schedule1 to
assure the sustained health and wellbeing of our pediatric, adolescent, and
young adult populations.

Dose, timing, and precautions
for the COVID-19 vaccine
The BNT162b2 (Pfizer-BioNTech)
was administered in the clinical trial
with 12- to 15-year-old participants
as a 2-dose regimen of 30 µg, 21 days
apart. This is the same dosage previ-

For references, go to
ContemporaryPediatrics.com/
vaccines-recommended-not-required
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White House report: COVID-19 vaccine mandates work
COVID-19 vaccine mandates have helped increase vaccination rates among those in the
health care industry even as some resistance
continues, according to a White House report.
The report says that nearly 2500 hospitals, or
about 40% of all those in the country, have announced vaccine mandates for employees, as
have 8 states. Many large hospital systems
saw their COVID-19 vaccination rates among
employees jump to more than 90% after implementing mandates.
“Health care worker vaccination requirements have been shown to work time and time
again,” the report says. “They are an essential tool to help protect US patients and health
care personnel.” Overall, mandates have
raised vaccination rates by more than 20 per-
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centage points, reaching greater than 90% in
FACP, FIDSA, president of the ACP, said in a
many organizations, and cut the rate of unvacrelease announcing the new policies.
cinated Americans by one-third.
The ACP also recommends that all health
COVID-19 vaccine mandates have been givcare workers be immunized unless there is a
en the stamp of approval from the American
clear medical contraindication or legal exempCollege of Physicians (ACP), which released
tion. The organization supports employers renew policies supporting the move. The organiquiring all health care workers to be vaccinatzation says employers and schools can approed against highly transmissible diseases as a
priately require proof of vaccination against
condition of employment.
highly transmissible diseases such
REFERENCE
as COVID-19.
“Vaccines are safe and effective; they help
The White House. White House report: vaccination
requirements are helping vaccinate more people,
prevent serious illness, hospitalizations, and
protect Americans from COVID-19, and strengthen
death. Increasing the vaccination rate for COthe economy. October 7, 2021. Accessed October 13,
VID-19 is foundational in helping to bring infecN O V E M B E R 2 0 2 1 | C O N T E M2021.
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Paul Offit, MD, discusses the
current status of COVID-19
vaccines for children.
EDITOR’S NOTE: Paul A. Offit, MD, is the
director of the Vaccine Education Center
and an attending physician in the Division
of Infectious Diseases at Children’s Hospital
of Philadelphia in Pennsylvania. He recently
spoke with Contemporary Pediatrics ® about COVID-19
vaccines for children younger than 12 years, vaccine
hesitators vs vaccine cynics, and who should
be administering the vaccines for children.

Q

Vaccines for children aged
less than 12 years?
Well, it looks like approval is
imminent. (Editor’s note: As we were
going to press, an FDA committee
recommended the authorization of the

Pfizer/BioNTech vaccine for children
aged 5 to 11.)

Q

Out of all the different arguments to convince adults,
and their eligible children, to

get the vaccine, what would you say
is the most convincing one?
If they are hesitant because they are
unsure of safety and efficacy, we have
more than enough data on that. It is a
tremendous platform to stand on.
There is a difference between these
people and vaccine denialists, who
are vaccine cynics. If that’s still going to allow for the circulation of the
virus, and all its variants, then what
do you do? I think you compel people
to be vaccinated.

Q

Should pharmacists or
pediatricians administer
these vaccines?
Pediatricians are used to being the
medical home for kids, but I have no
problem with pharmacists giving this
vaccine. They just need to make sure
that people stick around for at least 15
minutes after a dose, that they have the
equipment to give epinephrine or other sort of supportive measures, should
there be an anaphylactic reaction.

healthy.
The business side of the medical profession

Explore more at medicaleconomics.com
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The Future of Vaccinology
ANDREW J. SCHUMAN, MD;
A N D R U S S E L L L I B BY, M D

N

o aspect of pediatric medicine has been as impactful on the health and wellbeing of our patients and
communities as the vaccines that
now routinely prevent 16 diseases
that were once commonplace.1 Current vaccines include those based on
live attenuated viruses (eg, varicella,
rotovirus), killed whole organism (eg,
rabies, hepatitis A), polysaccharide or
native proteins (eg, pneumococcal,
meningococcal), and recombinant
or whole molecular modification (eg,
hepatitis B, herpes zoster).
Today nearly 260 vaccines are in
development (Figure 1). Many of
these are directed at infectious diseases, but many novel vaccines are
being developed to treat or prevent allergies, autoimmune disorders, cancers, and even Alzheimer’s disease.1
Following the emergence of severe
acute respiratory syndrome (SARS) in

2003 and Middle East respiratory syndrome (MERS) in 2012, both deadly
coronavirus infections, investigators
spent subsequent years developing
and perfecting innovative vaccines
including adenovirus vector vaccines
and messenger RNA (mRNA) vaccines. Both vaccine types were rapidly
adapted to combat the SARS-CoV-2
pandemic once the Chinese published
the genetic sequence of SARS-CoV-2 in
January 2020.2 These vaccines instruct
cells to manufacture specific antigens—ie, the spike proteins in the case
of the SARS-CoV-2 virus—so that the
immune system manufactures spike
protein antibodies. As of this writing, the United States has deployed 2
mRNA vaccines (Pfizer and Moderna),
as well as a genetically engineered adenovirus vector vaccine (Johnson &
Johnson). Both vaccine technologies
can easily be modified to target a litany
of other viruses.
To date, several adenovirus vector
vaccines for HIV, Ebola virus, influenza virus, Mycobacterium tuberculosis,
and Plasmodium falciparum are under human clinical trials, and others

FIGURE 1.
VACCINES IN DEVELOPMENT
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are being developed against rabies,
dengue virus, and MERS. Currently,
mRNA-based vaccines are in development against HIV, rabies, Zika, cytomegalovirus, respiratory syncytial
virus (RSV), Ebola, and others.
These vaccine technologies have
also shown great promise against
several types of cancer. More than
150 clinical trials assessing mRNA
vaccines and more than 200 clinical trials involving adenovirus vector vaccines for infectious diseases
and cancers are currently ongoing,
according to ClinicalTrials.gov. It is
even anticipated that a universal flu
vaccine based on these technologies
will be developed, and it will no longer require seasonal modifications
because it will target stable antigens
among influenza viruses.
It is also predicted that there will
be new vaccines based on virus like
particles (VLPs). These are artificial
viruses made up of copies of 1 or
more viral proteins that self-assemble
into nanoparticles. Current VLP vaccines include the hepatitis B vaccine
(Energix-B) and the human papil-
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lomavirus vaccine (Gardasil). VLP
vaccines are also being developed for
chikungunya, Japanese encephalitis, yellow fever, Zika, and malaria,
among other diseases.3
Yet another new type of vaccine—
against allergic asthma—is being
investigated. Allergic asthma is characterized by mucus secretion, airway
eosinophilia, and elevated levels of
IgE antibodies and increased levels of
cytokines IL-3 and IL-4. Recently, researchers produced an experimental
conjugate vaccine against these interleukins that in animal models have
shown prolonged reduction of IgE
levels, airway hyperresponsiveness,
eosinophilia, and mucus production.

New ways to
administer vaccines
Additionally, there are new vaccine
delivery systems under development.
The most common method of immunizing children to date has been the
direct injection of vaccines either intramuscularly or subcutaneously.
Several years ago, a live attenuated influenza intranasal vaccine was developed, which has benefited countless
needle-phobic children and adults.
Now Altimmune has developed an adenovirus-vectored intranasal vaccine,
now in phase I clinical trials, that generates a broad IgG, mucosal IgA, and Tcell response to SARS-CoV-2 and is stable at room temperature.5 Altimmune
is also in clinical trials for intranasal
vaccines for anthrax and influenza.
Several companies are developing
a microneedle patch to administer
vaccines. The microneedles are impregnated with vaccine that targets
immune cells in the dermis.6 Best of
all, these are pain free and stable at
room temperature. The patch is applied via a preloaded applicator and
removed after a few minutes, leaving
the vaccine-impregnated tips embed-
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FIGURE 2.
UNIVERSAL VACCINE IMPLANT

Source: Enesi Pharma

ded in the dermis, releasing vaccine
over time. These patches are being investigated as a potential alternative to
intramuscular vaccines for influenza
and COVID-19.
Two more vaccine delivery systems
may change the way patients are immunized. An oral vaccine mechanism,
Vector-Adjuvant-Antigen Standardized Technology (VAAST), which targets mucosal IgA is being perfected by
Vaxart. VAAST has shown promising
results for H5N1 influenza, H1N1 influenza, influenza B, norovirus, and
RSV. The second is a vaccine capsule
filled with nanoparticles, injected
subcutaneously, that would slowly
release the vaccine over time, potentially eliminating the need for immunization booster doses.7 Enesi Pharma
is developing a universal vaccine
implant (UVI) using their ImplaVax
needle-free delivery device to inject
each UVI up to 7 mm into the dermis
(Figure 2). Preclinical studies have
shown this method to be as effective
as intramuscular on subcutaneous injections, with less pain associated with
injection, according to the company.

Conclusion
Vaccine technologies in develop-
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ment may facilitate a rapid and effective response to new threats and
likely will target not only infectious
diseases but also allergies, autoimmune conditions, and cancers. Additionally, new vaccine delivery systems will overcome production and
storage obstacles that have slowed the
response to the COVID-19 pandemic.
Pediatricians and parents, recognizing how much vaccines improve the
health and well-being of young patients, have much to look forward to.

COMMENTS? Email them to
llevine@mjhlifesciences.com

For references, go to
ContemporaryPediatrics.com/
future-of-vaccines
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