
The newest medications for children and adolescents

ContemporaryPediatrics.com

And what it means for the 
pediatric health care provider

Defining
Burnout

MENTAL HEALTH

Dermatology
Scalp thickening in a teenager

Respiratory
Latest news on COVID-19 variants

Nutrition
Helping caregivers interpret food labels

Infectious Disease
The 2023 CDC vaccination schedules

Contemporary
PEDIATRICS

Expert Clinical Advice for Today’s Pediatrician 

PEDIATRICSPEDIATRICS
Expert Clinical Advice for Today’s Pediatrician 

ContemporaryContemporary
JANUARY/FEBRUARY 2023 VOL. 40 | NO. 1



Take awkward 
o! the table 

ADS-03385-001. Rev. 001 © 2021 Hologic, Inc. All rights reserved. Hologic and 
associated logos are trademarks and/or registered trademarks of Hologic, Inc. and/or 
its subsidiaries in the United States and/or other countries.

1. Detels R, Green AM, Klausner JD, et al. The incidence and correlates of 
symptomatic and asymptomatic Chlamydia trachomatis and Neisseria gonorrhoeae 
infections in selected populations in five countries. Sex Transm Dis. 2011;38(6):503-
509. 2. Owusu-Edusei K, et al. Cost- E!ectiveness of Opt-Out Chlamydia Testing for 
High-Risk Young Women in the U.S. Am J Prev Med. 2016;51(2):216-24. doi:10.1016/j.
amepre.2016.01.007 13

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

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

Learn more at
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As the holiday season ends as quickly as it arrives, we are left with a clean slate for the 
new year. This fresh opportunity promises a mountain of possibilities; however, the 
new year can also be intimidating. From the challenge of getting back into the swing 

of things post holidays to determining your goals for the year, many factors can make the 
beginning of a new year daunting.

At Contemporary Pediatrics®, we have been hard at work planning for a successful new 
year. With more content and expanded coverage in our future, we have positioned the 
publication to inform our readers better than ever in 2023. Additionally, we are continuing 
to improve our offerings to help supplement our publication in the following ways:
We are reevaluating our Medical World News™ show offerings to better cater to 

our audience.
We are beginning our joint venture with Quilt Health, which provides insight through 

data on a massive scale. Quilt Health uses artificial intelligence to analyze more than 
6 million online data sources, providing actionable insights across any therapeutic area 
with the goal of better understanding patient sentiment, competitive landscapes, online 
influencers, advertising effectiveness, and more.

We look forward to covering upcoming pediatric health meetings, including those of 
the National Association of Pediatric Nurse Practitioners, Society for Pediatric Derma-
tology, Pediatric Academic Society, American Academy of Pediatrics, and American 
Academy of Child & Adolescent Psychiatry.

We are planning to expand our Strategic Alliance Partnership (SAP) program from our 
current 8 partners: The REACH Institute, Make-A-Wish New Jersey, The International 
Society for Vaccines, Leukemia & Lymphoma Society, Elizabeth Glaser Pediatric AIDS 
Foundation, Ann & Robert H. Lurie Children’s Hospital of Chicago, American Cancer 
Society, and the Children’s Hospital of Philadelphia Vaccine Education Center. The SAP 
program partners with leading medical associations, health plans, advocacy groups, 
and medical institutions to increase their national reach and visibility. By using the 
MJH Life Sciences® communications platform, these groups can showcase cutting-edge 
initiatives, content, research, and thought leadership. The SAP also fosters collabora-
tion and open exchange of information among trusted peers for the benefit of patients 
and their families.
These improvements will benefit not only Contemporary Pediatrics® but also other 

brands under its parent company, MJH Life Sciences®, to better inform the medical com-
munity on the latest news in health care. As the poet Edith Lovejoy Pierce once said, “We 
will open the book. Its pages are blank. We are going to put words on them ourselves. The 
book is called Opportunity, and its first chapter is New Year’s Day.” With that sentiment, 
cheers to a healthy and promising new year. 

A fresh start
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Happy 2023!
I! hope everyone had a chance to enjoy the holiday season and spend some quality time with family    

and friends. As we start the new year, we continue to deal with the emergence of new subvariants 

of COVID-19. The latest subvariant to emerge, XBB.1.5, seems to be a bit more troublesome than 

other subvariants, in that it has an enhanced ability for immune evasion. This variant now accounts 

for approximately 41% of confirmed cases in the United States, as well as over 75% of cases in the 

Northeast.1 None of the COVID-19 monoclonal antibodies are effective against this variant and 

reinfection of those who had COVID-19 may occur more commonly, as antibodies from prior infection 

with other subvariants do not seem to be protective. 

Influenza levels also continue to remain high or very high in most states across the United States, 

although activity is slowly decreasing in a few of the states. This stresses the importance of ensuring 

your patients are up-to-date on their vaccinations, including influenza and COVID-19 vaccines.

There are several excellent must-read articles in this month’s double issue, including the following:

 The cover story is a very timely and well-written article that focuses on physician burnout. This is 

an issue that is continuing to become more prevalent; studies have shown that 3 in 5 physicians 

reported at least 1 manifestation of burnout during the winter of 2021-2022, the height of the 

Omicron surge. Burnout among physicians has been associated with a significantly higher risk 

of making errors (eg, medication errors, diagnostic errors, and decision-making errors,) leading 

to suboptimal patient care and reduced patient satisfaction. This results in increased physician 

turnover, reduced productivity, job dissatisfaction, difficulties in interpersonal relationships, 

and early retirement. This article discusses the physical and psychological symptoms and effects 

burnout can have and helps to point out differences between burnout and stress. It also provides 

some practical strategies that the American Academy of Pediatrics suggests to help curb burnout 

and enhance wellness 

in physicians.

 The Infectious Disease section features the recommendations from the Combined Immunization 

Schedule  for the 2023 Immunization Schedules for Children/Adolescents and Adults. This is not to 

be missed, as there are some new additions and changes that have been made to the schedule. 

 The Respiratory Disorders article is an excellent review of the latest COVID-19 variants. It provides 

an update on what variants are currently circulating and how protective the vaccines are against 

the different variants.

 The Pediatric Pharmacology section takes a look at all the newest drugs for a variety of different 

conditions that have been recently approved for use in children and adolescents. 

 The Nutrition feature is an interesting discussion of the latest food trends and food labels, as well as 

how to break down this information when discussing with parents.

 The Dermatology section features a compelling case of an adolescent boy with scalp thickening and 

skin folding. Put on your thinking caps! 

As always, thank you for providing outstanding care to your patients during these rapidly changing 

times. As writer and artificial intelligence enthusiast Bamigboye Olurotimi stated, “In order to be 

successful in the new year, stay focused, develop a positive attitude, and be passionate with your 

dreams.” Please make time to take care of yourselves and stay safe and well. As always, I welcome your 

suggestions, comments, and questions. 

With warm regards,
Tina Q. Tan    

For references, go to ContemporaryPediatrics.com/Happy-2023 email: titan@luriechildrens.org

editor’sview
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POOJA SHAH, PHARMD; AND MOLLY SIVER, PHARMD

PHARMACOLOGIST’S NOTEBOOK

The latest FDA approvals for 
children’s medications
The Best Pharmaceuticals for Children Act 

and the Pediatric Research Equity Act have 

continued to provide us with more US Food 

and Drug Administration (FDA)-approved 

medications for pediatric patients and 

updates in labeling that help us safely and 

effectively use medications in children. 

This article summarizes labeling changes, 

new dosage forms, and new drug approvals 

from November 2021 to December 2022. 

Table 1 includes information on newly 

approved drugs indicated for use in pedi-

atric patients, whereas Table 2 lists new-

ly approved drugs for adults with the po-

tential for use in pediatric patients. Table 

3 describes new dosage forms for medi-

cations, and Table 4 lists labeling chang-

es to existing drugs with implications for 

pediatric patients.

The use of biologic therapies for man-

aging chronic pediatric diseases such as 

atopic dermatitis and asthma has evolved. 

Adbry (tralokinumab-ldrm)1 is a subcuta-

neous monoclonal antibody approved for 

the management of moderate to severe 

atopic dermatitis in adult patients. Results 

from clinical studies have demonstrated 

benefits from scores on the Investigator’s 

Global Assessment scale and the Eczema 

Area and Severity Index. Additionally, pa-

tients reported improved sleep scores and 

decreased itch,2 end points affecting the 

quality of life of patients with atopic der-

matitis. Although tralokinumab-ldrm is 

not yet approved in pediatrics, the plan is to 

study it in hopes of expanding indications.

Other targets of biologic therapy for 

atopic dermatitis are JAK inhibitors. Re-

cent approvals that target the JAK pathway 

include Opzelura (ruxolitinib), Cibinqo 

(abrocitinib), and a labeling update to in-

clude adolescents for Rinvoq (upadaci-

tinib).2 Approval for these agents was based 

on clinical outcomes of decreased itch im-

provements in skin clearance, extent of dis-

ease, and severity.3-5 Abrocitinib and upa-

dacitinib are oral agents, and ruxolitinib is 

a topical agent, providing a more patient-

friendly and easier to use dosage formula-

tions for biologics in pediatric patients.

For the management of asthma, the-

novel agent Tezspire (tezepelumab-ekko) 

was approved in December 2021 for add-

on maintenance management of asthma 

in adult and pediatric patients 12 years 

or older. Results from 2 pivotal trials, the 

Pathway trial and the NAVIGATOR trial 

(NCT03347279), led to the approval of the 

drug. Pediatric patients 12 years or older 

were included in the NAVIGATOR trial. 

Tezepelumab decreased all-comers exac-

erbations in the Pathway trial by 71% and 

by 56% in the NAVIGATOR trial. Decreases 

in hospitalizations, improvement in forced 

expiratory volume in the first second, and 

reductions in blood and sputum eosinophil 

and fractional exhaled nitric oxide levels 

were observed. In addition, an overall de-

crease in exacerbations occurred across all 

phenotypic styles of asthma. At this point, 

available biologics work for specific pheno-

typic styles, so tezepelumab is unique in 

that it is not phenotype dependent.6

Livtencity (maribavir) was approved in 

November 2021 and provided a significant 

advancement in the management of cyto-

megalovirus (CMV) in adults and pediatric 

patients 12 years or older weighing 35 kg 

or more with posttransplant CMV infec-

tion or disease refractory to alternative 

treatment. It has demonstrated efficacy in 

56% of patients (n = 131/235) compared with 

those treated with conventional antiviral 

therapies (24%; n = 28/117) (adjusted dif-

ference: 33%; 95% CI, 23-43; P < .001).7 Prior 

to FDA approval, it was granted orphan 

drug designation by the FDA for manage-

ment of clinically significant CMV viremia 

and disease in patients at risk and granted 

Breakthrough Therapy designation for 

management of CMV infection and dis-

ease in patients who received transplants 

whose disease was resistant or refractory 

to prior therapy. It is currently being stud-

ied as first-line management of CMV in pa-

tients who received stem cell transplants.8 

A pediatric study is planned but has not yet 

started enrolling.9

Recent approval of first-in-class biologic 

agent Tzield (teplizumab-mzwv) presents 

a novel approach to the management of 

type 1 diabetes (T1D), becoming the first 

drug to delay disease progression. Ad-

ministered as a single course consisting 

of once-daily intravenous infusions for 

14 consecutive days, this agent is indicated 

to delay the onset of stage 3 T1D in patients 

8 years or older with stage 2 T1D. Approval 

was based on the results of a phase 2, ran-

domized, double-blind, placebo-controlled 

trial that demonstrated superior efficacy 
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of teplizumab in delaying onset to diag-

nosis vs placebo (48.4 vs 24.4 months) in 

relatives of T1D patients at high risk of 

developing disease.10,11

Other novel treatments from this year 

include the approval of several gene ther-

apy cellular products, effectively changing 

the treatment paradigm for certain chronic 

diseases. One of these agents, Zynteglo (be-

tibeglogene autotemcel), was approved for 

the treatment of adult and pediatric pa-

tients with !-thalassemia (all genotypes) 

who require regular red blood cell trans-

fusions. Approval was based on ongoing 

phase 3 studies, in which 89% of patients 

achieved transfusion independence for a 

continuous period of 12 months or greater. 

This presents a major shift in treatment op-

tions for this patient population, potentially 

eliminating the need for allogeneic hema-

topoietic stem cell transplantation.12

New drug dosage forms
As more medications continue to receive 

expanded pediatric indications, new dos-

age formulations for ease and feasibility 

of administration have been increasingly 

in demand. Several new oral liquid prep-

arations were introduced, notably Xarelto 

(rivaroxaban) 1-mg/mL oral suspension, 

following pediatric approval in 2021.13 Fur-

thermore, new formulations of preexisting 

liquid products were introduced for sever-

al commonly prescribed medications. Nor-

liqva (amlodipine) 1-mg/mL oral solution 

presents an alternative to the preexisting 

Table 1. New Drugs Approved for Pediatric Patients

Drug Drug class Dosage form Indication(s)
Tzield (teplizumab-
mzwv)10

Disease-modifying 
diabetic agent, 
monoclonal antibody

Intravenous injection To delay the onset of stage 3 type 1 diabetes in adults and pediatric 
patients 8 years or older who currently have stage 2 type 1 diabetes

Elucirem
(gadopiclenol)20

Diagnostic agent Intravenous injection For use with MRI to detect and visualize lesions with abnormal vascularity 
in the CNS and body in adult and pediatric patients 2 years or older

Xenpozyme (olipudase 
alfa-rpcp)21

Enzyme replacement 
therapy

Intravenous injection Hydrolytic lysosomal sphingomyelin–specific enzyme for management 
of non-CNS manifestations of acid sphingomyelinase deficiency in adults 
and pediatric patients

Ztalmy (ganaxolone)22 Antiepileptic 
medication

Oral suspension For the management of seizures associated with CDKL5 deficiency 
disorder in patients 2 years or older

Tezspire (tezepelumab-
ekko)6

TSLP blocker Subcutaneous injection For management of severe asthma as add-on maintenance therapy in 
adults and pediatric patients 12 years and older

Livtencity (maribavir)7 Antiviral agent Oral tablets For management of post-transplant CMV infection/disease that is 
refractory to management (with or without genotypic resistance) with 
ganciclovir, valganciclovir, cidofovir, or foscarnet in adults and pediatric 
patients 12 years or older who weigh 35 kg or more

Voxzogo (vosoritide)23 CNP Subcutaneous injection To improve growth with achondroplasia and open epiphyses in patients 5 
years or older

Livmarli (maralixibat)24 IBAT inhibitor Oral solution For management of cholestatic pruritus in patients 1 year or older with 
Alagille syndrome

Xelstrym 
transdermal system 
(dextroamphetamine)17

CNS therapy Topical therapy For pediatric patients aged 6 to 17 years with ADHD

Opdualag (nivolumab and 
relatlimab-rmbw)25

Anticancer Intravenous injection For treatment of adults and pediatric patients 12 years or older with 
unresectable or metastatic melanoma

Pedmark (sodium 
thiosulfate)26

Chemoprotective 
agent

Intravenous injection For reduction of the risk of ototoxicity associated with cisplatin in 
pediatric patients 1 month or older with localized, nonmetastatic solid 
tumors

Skysona (elivaldogene 
autotemcel)27

Biologic Autologous 
hematopoietic stem cell, 
self-inactivating Lenti-D 
lentiviral vector

To slow the progression of neurologic dysfunction in boys aged 4 to 17 
years with early, active CALD

Zynteglo (betibeglogene 
autotemcel)12

Biologic Autologous 
hematopoietic stem 
cell–based gene therapy

For the treatment of adults and pediatric patients with !-thalassemia who 
require regular red blood cell transfusions

Priorix (measles, mumps, 
and rubella vaccine, live)28

Vaccine, live Subcutaneous injection For active immunization to prevent measles, mumps, and rubella in 
patients 1 year or older

ADHD, attention deficit hyperactivity disorder; CALD, cerebral adrenoleukodystrophy; CMV, cytomegalovirus; CNP, c-type natriuretic peptide; CNS, central nervous system; IBAT, ileal bile acid transporter.
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amlodipine suspension, Katerzia 1 mg/mL. 

This new formulation differs in that it does 

not require shaking upon administration or 

refrigeration.14,15 To further expand admin-

istration options for patients and their care-

givers, a new prefilled 40-mg subcutaneous 

syringe was introduced for Nucala (mepoli-

zumab), indicated for the management of se-

vere eosinophilic asthma. This the first op-

tion available for home administration in 

eligible patients aged 6 to 11 years.16 Lastly, 

Xelstrym (dextroamphetamine) transder-

mal patch presents the first topical formula-

tion of dextroamphetamine approved for the 

management of attention deficit hyperactiv-

ity disorder in children 6 years or older.17

Labeling changes
In 2022, we continued to observe expand-

ed indications for younger pediatric age 

groups. Despite initial clinical off-label use, 

these updated labels help support the use of 

medications in children safely and effective-

ly. Below are highlights of some updates of 

expanded indications in pediatric patients.

Smoflipid (lipid injectable emulsion) 

has been used in neonates for a few years. 

Despite a lack of FDA approval, it is used in 

first-line treatment in many instances. FDA 

approval for neonates born preterm and at 

term was based on safety and efficacy evi-

dence from multiple studies ranging from  

1 to 4 weeks and one study following neo-

nates beyond 4 weeks.

Multiple medications for HIV, particular-

ly combination products, are now approved 

Table 2. New Drugs Approved for Adults With Potential Future Applications in Pediatric Patients

DRUG DRUG CLASS DOSAGE FORM INDICATION(S)
Rolvedon (eflapegrastim-
xnst)29

Leukocyte growth 
factor

Subcutaneous 
injection

To decrease the incidence of infection with nonmyeloid malignant tumors in 
adults

Sotyktu 
(deucravacitinib)30

Dermatologics, TKI Oral tablets For the treatment of adults with moderate to severe plaque psoriasis who 
are candidates for systemic therapy or phototherapy

Spevigo (spesolimab-
sbzo)31

Dermatologic agent, 
IL inhibitor

Intravenous For the management of generalized pustular psoriasis flares in adults

Amvuttra (vutrisiran)32 Gene therapy Subcutaneous 
injection

For the management of polyneuropathy of hereditary transthyretin-mediated 
amyloidosis in adults

Vtama (tapinarof)33 Dermatologic agent Topical cream For topical management of plaque psoriasis in adults

Mounjaro (tirzepatide)34 Antidiabetic agent Subcutaneous 
injection

As an adjunct to diet and exercise to improve glycemic control in adults with 
type 2 diabetes mellitus

Pyrukynd (mitapivat)35 PKR activator Oral tablets For the management of hemolytic anemia in adults with PKR deficiency

Enjaymo (sutimlimab-
jome)36

Complement inhibitor Intravenous 
injection

To decrease the need for red blood cell transfusion because of hemolysis 
with cold agglutinin disease in adults

Cibinqo (abrocitinib)4 Dermatologic agent, 
JAK inhibitor

Oral tablets Management of refractory, moderate to severe atopic dermatitis in adults 
whose disease is not adequately controlled with other therapies

Quviviq (daridorexant)37 Orexin antagonist Oral tablet For the management of insomnia characterized by difficulties with sleep 
onset and/or sleep maintenance in adults

Adbry (tralokinumab-
ldrm)1

Dermatologic agent, 
IL inhibitor

Subcutaneous 
injection

For management of moderate to severe AD in adults whose disease is not 
well controlled with topical prescription therapies

Leqvio (inclisiran)38 Small interfering RNA 
therapy

Subcutaneous 
injection

To manage heterozygous familial hypercholesterolemia or clinical 
atherosclerotic cardiovascular disease as an add-on therapy in adults

Besremi 
(ropeginterferon alfa-
2b-njft)39

Immunomodulator Subcutaneous 
injection

For management of polycythemia vera in adults

Qulipta (atogepant)40 Peptide receptor 
antagonist

Oral tablets For the preventive management of episodic migraine in adults

Rebyota (fecal 
microbiota, live-jslm)41

Biologic Suspension for 
rectal use

For prevention of recurrence of CDI in adults following antibiotic treatment

Hemgenix (etranacogene 
dezaparvovec-drlb)42

Biologic Adeno-
associated virus 
vector-based 
gene therapy

For treatment of adults with hemophilia B (congenital factor IX deficiency) 
who currently use factor IX prophylaxis therapy, have current or historical 
life-threatening hemorrhage, or have repeated, serious spontaneous bleeding 
episodes

AD, atopic dermatitis; CDI,  Clostridioides difficile infection.
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for use in younger pediatric patients. Gen-

voya (elvitegravir/cobicistat/emtricitabine/

tenofovir alafenamide) and Descovy (em-

tricitabine/tenofovir alafenamide) are both 

now approved for pediatric patients aged 

as young as 2 years. Triumeq PD (abacavir/

dolutegravir/lamivudine) is now avail-

able in a dispersible tablet and indicated in 

children who weigh 10 kg or more. Pifeltro 

(doravirine) tablets and Delstrigo (dora-

virine/lamivudine/tenofovir disoproxil 

fumarate) tablets are approved in patients 

who weigh 35 kg or more. Similarly, Ca-

benuva (cabotegravir/rilpivirine) injection 

and Vocabria (cabotegravir) tablets are new 

agents approved for use in patients 12 years 

or older and have expanded labels for pedi-

atric patients who weigh 35 kg or more.18,19

Conclusion
Novel treatments approved in 2022 pro-

vide improved therapies for patients with 

acute and chronic illnesses. For the pediat-

ric patient population, novel therapies have 

the potential to change the long-term out-

comes of chronic diseases such as T1D. New 

gene therapies have transformed the man-

agement of certain diseases. We continue to 

gain more data on medications in pediatric 

patients through labeling changes.

Pooja Shah, PharmD, is a clinical associate 
professor at Ernest Mario School of Pharmacy 
at Rutgers University in Piscataway and 
Hackensack University Medical Center, both in 
New Jersey. She has nothing to disclose.

Molly Siver, PharmD, is a clinical assistant 
professor at Ernest Mario School of Pharmacy 
at Rutgers University in Piscataway and 
Hackensack University Medical Center, both in 
New Jersey. She has nothing to disclose.

Table 3. New Dosage Forms

DRUG THERAPEUTIC 
CATEGORY

NEW DOSAGE FORM INDICATION

Nucala (mepolizumab)16 Biologic 40-mg prefilled syringe 
for home administration

For treatment of children aged 6 to 11 years who have severe 
eosinophilic asthma

Takhzyro (lanadelumab-flyo)43 Biologic 300-mg/2-mL prefilled 
syringe

For prevention of hereditary angioedema attacks in children 
12 years and older

Tpoxx (tecovirimat)44 Antiviral Intravenous injection For management of human smallpox disease

Menveo (meningococcal 
[groups A, C, Y, and W-135] 
oligosaccharide diphtheria 
CRM197 conjugate vaccine)45

Vaccine Single-vial presentation For prevention of meningococcal disease in children 
10 years and older

Rotarix (rotavirus vaccine, live, 
oral)46

Vaccine Oral liquid suspension For prevention of rotavirus gastroenteritis caused by G1 and 
non-G1 types (G3, G4 and G9) in infants

Xarelto (rivaroxaban)13 Anticoagulant Oral suspension (1 mg/
mL)

For management of VTE and reduction in the risk of recurrent 
VTE in pediatric patients and thromboprophylaxis in 
pediatric patients 2 years or older with congenital heart 
disease after the Fontan procedure

Imbruvica (ibrutinib)47 Tyrosine kinase 
inhibitor

Oral suspension (70 mg/
mL)

For treatment of pediatric patients 1 year or older with 
cGVHD after failure of 1 or more lines of systemic therapy

Triumeq PD (abacavir/
dolutegravir/lamivudine)48

Antiviral therapy Dispersible tablet For management of HIV-1 infection in patients weighing 
10 kg or more

Fleqsuvy (baclofen)49 Muscle relaxant Oral suspension (5 mg/
mL)

For the management of spasticity resulting from multiple 
sclerosis, particularly for the relief of flexor spasms and 
concomitant pain, clonus, and muscular rigidity

Norliqva (amlodipine)14 Antihypertensive Oral solution (1 mg/mL) For the management of hypertension in children 6 years or 
older

Zonisade (zonisamide)50 Antiseizure Oral solution (100 mg/
5 mL)

For adjunctive therapy in patients 16 years or older with 
epilepsy

Ermeza (levothyroxine)51 Thyroid hormone 
replacement

Oral solution (30 mg/mL) For management of hypothyroidism and pituitary thyrotropin 
suppression

 cGVHD, chronic graft-vs-host disease; VTE, venous thromboembolism.

For references and Table 4, go to 
ContemporaryPediatrics.

com/2023-new-drugs-for-kids
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Bernard A Cohen, MD, is section editor for Dermcase, professor of pediatrics and dermatology, Johns Hopkins University School of Medicine, 
Baltimore, Maryland.

The lesions that had initially pre-
sented  had not changed in severity 
(Figure). There were 9 symmetrical 
gyri oriented anteroposteriorly from 
the vertex to the frontal scalp bilater-
ally. Upon examination, there was no 
crusting, flaking, secretions, pain, or 
erythema suggestive of an infectious 
process. The scalp was soft to palpa-
tion and the ridges did not resolve 
with traction.

The patient and his caregiver 
denied ophthalmic complaints, 
such as cataracts and strabismus. 
The patient denied seborrheic 

hyperplasia, hyperhidrosis, digi-
tal clubbing, and fatigue. Addi-
tionally, there was no family his-
tory of scalp folding.

Differential diagnosis
The differential diagnosis for scalp 
thickening includes cutis verti-
cis gyrata (CVG) and lipedema-
tous scalp (LS). CVG resembles 
sulci and gyri of the brain, which was 
consistent with the patient’s presen-
tation. LS can also cause thickening 
of the scalp due to the proliferation of 
subcutaneous tissue; however, the av-
erage age of onset for LS is 42 years,1 

making this diagnosis unlikely.
The patient’s clinical findings of 

gyri and sulci oriented anteropos-
teriorly, male sex, age of onset, and 
intellectual delay were most consis-
tent with primary nonessential CVG.

Cutis verticis gyrata
Cutis verticis gyrata is a scalp condi-
tion characterized by ridges and bur-
rows that resemble the cerebral cor-
tex of the brain. The condition can 
be acquired or congenital and is fur-
ther subdivided into primary essen-
tial, primary nonessential, and sec-
ondary (Table). The prevalence of 
CVG is 1 in 100,000 males and 0.026 in 
100,000 females.2 CVG typically devel-
ops around puberty in male patients. 

THE 
CASE

A 16-year-old boy with developmental 
delay and intellectual disability 
developed dramatic chronic wrinkling of 

his scalp over a year ago. The lesions were 
persistent but not symptomatic. 

FIGURE. Clinical presentation of cutis verticis gyrata.

BERNARD COHEN, MD; AND MCKENZIE MALONEY, BS

DERMCASE

Scalp thickening and 
folding in a pubertal boy

CUTIS VERTICIS GYRATA
What’s the diagnosis? 

C O N T I N U E D  O N PAGE 20
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Additionally, the prevalence is higher 
among patients with intellectual ab-
normalities, although CVG itself does 
not cause intellectual disabilities.3

Primary essential CVG manifests 
as isolated scalp thickening and is 
not associated with other conditions 
or underlying causes.4 However, pri-
mary nonessential CVG occurs in as-
sociation with neurologic or ophthal-
mologic irregularities.5 Most primary 
forms arise between puberty and the 
age of 30.6

The pathophysiological mecha-
nism of CVG is unknown; however, 
because CVG manifests in males 
around the time of puberty, an endo-
crine mechanism has been proposed. 
Previous research using psychiatric 
patients showed that, compared with 
control subjects, CVG patients had de-
creased testosterone levels, whereas 
cortisol, thyroid, sex, and growth hor-
mones were all within normal ranges.7 

Histologically, primary CVG shows 
normal scalp features with increased 
density and size of collagen and the 
dermal matrix.8 Biopsy of the scalp is 
not necessary for the diagnosis of pri-
mary CVG in pediatric patients if their 
gyri are oriented symmetrically ante-
riorly to posteriorly. In the absence of 
neurologic or ophthalmologic symp-
toms, these patients can be diagnosed 
with primary essential CVG. Similar-
ly, in association with additional neu-
rological or ophthalmologic findings, 
these patients can be diagnosed with 
nonessential CVG. Treatment for pri-
mary CVG is individualized, varying 
from good scalp hygiene to cosmetic 
surgical reductions.

Secondary CVG manifests as the 
result of an underlying condition.9

The instigating conditions are diverse 
and include neoplasms, systemic dis-
ease, autoimmune disorders, and ge-
netic disorders. Therefore, patients 
will have additional systemic findings 
or complaints, and laboratory studies 
and imaging are required for these pa-
tients. Histologically, secondary CVG 
often shows pathognomonic findings 
for the underlying disorder and treat-
ment is aimed at resolving the under-
lying condition. 

In cases of congenital CVG, prompt 
labs and imaging for Turner and 
Noonan syndromes are needed. Ad-
ditionally, a biopsy is useful to evalu-
ate for cerebriform intradermal nevus 
(CIN) or giant congenital blue nevi. In 
the case of Turner and Noonan syn-
dromes, congenital lymphedema has 
been proposed as part of the patho-
genesis of congenital CVG. If CIN is 
diagnosed, the literature suggests that 
these lesions be excised because CIN 
has a 4.2% risk of evolving into mela-
noma.10 Congruently, giant congenital 
blue nevi should also be excised.11

Patient course
In addition to the pubertal onset of 
scalp invaginations anteroposteri-
orly, the patient had a history of de-
velopmental and intellectual delay. 
However, he did not present with any 
other systemic findings suggestive of 
underlying inflammatory or system-
ic processes. Laboratory evaluation 
was normal. Therefore, the patient 
was diagnosed with primary nones-
sential CVG. Good scalp hygiene was 
discussed with patient and his care-
giver, as the furrows can be difficult 
to clean, posing a risk for infection. 
Surgical removal of the lesion was 
discussed for cosmetic concerns but 
not pursued at this time. 

McKenzie Maloney, BS, is a 
medical student at the 
Medical College of Georgia 
in Augusta.

For references, go to 
ContemporaryPediatrics.com/

cutis-verticis-gyrata

TABLE.
CLASSIFICATION OF CVG

Primary essential
CVG in isolation
Rare
Organized, symmetrical folding

Primary 
nonessential

Association with ophthalmic and neurological 
conditions

Pubertal males
Possible endocrine mechanism
Organized, symmetrical folding

Secondary

Results of underlying condition: inflammatory and 
systemic conditions, neoplasms

Males and females equally affected
Disorganized, asymmetrical folding

CVG, cutis verticis gyrata.

CVG patients had decreased 
testosterone levels, whereas 
cortisol, thyroid, sex, and 
growth hormones were all 
within normal ranges.7

C O N T I N U E D  F R O M PAGE 16
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Since the onset of the COVID-19 pan-
demic, numerous versions of the 
SARS-CoV-2 virus have emerged. 
Each variant has had its own unique 
characteristics, but the Omicron 
family of variants has proved to be 
particularly infectious, as well as 
resistant to the protection of vaccines or 
prior infections.

COVID-19 cases were on the 
decline throughout much of 2022, but 
the Omicron variant also emerged 
as the primary circulator. BA vari-
ants came first, but in the last quar-
ter of the year the XBB variant took 
over, causing nearly half of all active 
COVID-19 cases in the United States as of 
December 31, 2022.1

Variants by the numbers
According to year-end data from the Cen-
ters of Disease Control and Prevention 
(CDC), the proportions of variants—all 
from the Omicron family—circulating at 
the close of 2022 included the following1:

�XBB.1.5: 40.5%
�BQ1.1: 26.9%
�BQ.1: 18.3%
�BA.5: 3.7%
�BN.1: 2.4%
�BF.7: 2.1%
Less than 1% of cases were caused 

by Omicron variants BA and BF. 
Additionally, no significant num-
ber of cases reported were caused 
by Delta or other previous vari-
ants by the end of 2022 in the Unit-
ed States, according to the CDC.1

The growth seen in the COVID-19 cas-
es caused by the Omicron XBB variant 
was similar to that seen overseas ear-
lier in the year. In comparison to the 
December 31 total of 40.5% of cases, 
the CDC revealed that the XBB variant 
made up just 4.2% of cases the previ-
ous week (ending December 24, 2022). 
The first cases of XBB were tracked by 
CDC around the beginning of October, 
according to agency reports.1

Are the new variants 
spreading more easily?
The Omicron family has been on 
the watch list of infectious disease 
experts for some time, but as the new 
year began, XBB seemed to receive the 
most attention.

There are not a lot of data on how 
this strain behaves clinically com-
pared with others just yet, but reports 
from countries that saw this variant 
surge before it spiked in the United 
States show that XBB has a slight edge 
over previous Omicron relatives in a 
few areas.

A report from the government of 
New South Wales in Australia com-
pared several of the most recent Omi-
cron variants, including BA.5, BA.2.75, 
BA.4.6, and XBB. The data showed that 
most of these variants are descended 
from the same group of mutations, such 
as S:R346X, but most had differences in 
spike mutations. These alterations in 
spike mutations contributed to a num-
ber of changes, especially in terms of 

site binding and transmissibility.2 

The XBB variant—a recombinant 
of BA.2.10.1 and BA.2.75.2—had a 
weekly growth rate of 56.94% in that 
study compared with the 38.6% weekly 
growth rate of the BA.5 variant and the 
24.18% rate of the BA.2.75 variant. The 
variants were not compared in terms 
of the risk of hospitalization or death.2

Do vaccines or prior 
infections offer protection?
Australian researchers also compared 
how the variants performed against 
vaccines and prior COVID-19 infec-
tions, and found that the XBB variant 
was more resistant to protection from 
either antibodies or vaccines than 
previous Omicron strains—even the 
B.5 variant. However, the report did 
note a better response against XBB in 
people who were vaccinated with a 
BA.5-adapted bivalent booster instead 
of just an original monovalent booster. 
People who received the BA-5 boost-
er and also had a previous COVID-19 
infection had even better protection, 
the study revealed.2

Finally, the report detailed the 
response of different variants against 
typical COVID-19 treatments, not-
ing that XBB was the least responsive 
to treatment with imdevimab/ca-
sirivimab (REGENCOV; Regeneron) 
or tixagevimab/cilgavimab (Evusheld; 
AstraZeneca). As with other strains, 
there was a similar response to treat-
ments such as remdesivir (Veklury; 
Gilead Sciences), molnupiravir (La-
gevrio; Merck), and nirmatrelvir 
(Paxlovid; Pfizer).2

The rise of the variants
RaCHaEL ZIMLICH, Rn, bSn

More contagious but less severe, XBB takes over as the 
dominant Omicron strain of COVID-19
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Each year, the Centers for Disease Control and 
Prevention (CDC) updates, revises, and clarifies the 
Recommended Child and Adolescent Immunization 

Schedule, Catch-up Schedule, and Schedule for 
specific medical disorders to help practitioners 

use vaccines more effectively and provide optimal 
protection for all age groups. Changes and 

clarifications are outlined in the notes section of the  
vaccine schedules.

SPECIAL REPORTINFECTIOUS DISEASES

 2023 CDC 

Vaccine 

Schedule

How to use the child/adolescent 
immunization schedule

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).

1
Determine recommended 

vaccine by age.

2
Determine recommended 

interval for catch-up 
vaccination.

3
Assess need for additional 
recommended vaccines by 

medical condition and other 
indications. 

4
Review vaccine types, 

frequencies, intervals, and 
considerations for special 

situations (notes).

Vaccine Abbreviation(s) Trade Name(s)

COVID-19 1vCOV-mRNA Comirnaty/Pfizer-BioNTech COVID-19
Spikevax/Moderna COVID-19

2vCOV-mRNA Pfizer-BioNTech COVID-19 Vaccine, 
Bivalent 
Moderna COVID-19 Vaccine, Bivalent

1vCOV-aPS Novavax COVID-19 Vaccine

Dengue DEN4CYD Dengvaxia

Diphtheria, tetanus, and 
acellular pertussis

DTaP Daptacel, Infanrix

Diphtheria and tetanus DT No trade name

Haemophilus influenzae type b Hib (PRP-T)
Hub (PRP-OMP)

ActHIB, Hiberix, PedvaxHIB

Hepatitis A HepA Havrix, Vaqta

Hepatitis B HepB Engerix-B, Recombivax HB

Human papillomavirus HPV Gardasil 9

Influenza (inactivated) IIV4 Multiple

Influenza (live, attenuated) LAIV4 FluMist Quadrivalent

Measles, mumps, and rubella MMR M-M-R II, Priorix

Meningococcal serogroups 
A, C, W, Y

MenACWY-CRM Menveo

MenACWY-D Menactra

MenACWY-TT MenQuadfi

Meningococcal serogroup B MenB-4C Bexsero

MenB-FHbp Trumenba

Pneumococcal conjugate PCV13 Prevnar 13

PCV15 Vaxneuvance

Pneumococcal polysaccharide PPSV23 Pneumovax 23

Poliovirus (inactivated) IPV Ipol

Rotavirus RV1
RV5

Rotarix, RotaTeq

Tetanus, diphtheria, and 
acellular pertussis

Tdap Adacel, Boostrix

Tetanus and diphtheria Td Tenivac, TdVax

Varicella Var Varivax

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

DTaP, hepatitis B, and 
inactivated poliovirus

DTaP-HepB-IPV Pediarix

DTaP, inactivated poliovirus, 
and Haemophilus influenzae 
type b

DTaP-IPV/Hib Pentacel

DTaP and inactivated 
poliovirus

DTaP-IPV Kinrix, Quadracel

DTaP, inactivated poliovirus, 
Heamophilus influenzae type b, 
and hepatitis B

DTaP-IPV-HIB-HepB Vaxelis

Measles, mumps, rubella, and 
varicella

MMRV ProQuad

TABLE 1. Vaccines in the Child and Adolescent 
Immunization Schedule*



TABLE 2. Recommended Catch-up Immunization Schedule for Children and Adolescents 
Who Start Late or Who Are More Than 1 Month Behind

Children aged 4 months-6 years

Vaccine Minimum age for 
dose 1

Minimum interval between doses

Dose 1 to dose 2 Dose  2 to dose 3 Dose 3 to dose 4 Dose 4 to dose 5
Hepatitis B Birth 4 weeks 8 weeks and at least 16 weeks after the first dose, 

with minimum age of 24 weeks for the final dose

Rotavirus 6 weeks  
Maximum age of 14 weeks, 
6 days for 
 first dose

4 weeks 4 weeks 
with maximum age of 8 months, 0 days for final dose

Diphtheria, tetanus, and acellular 
pertussis

6 weeks 4 weeks 4 weeks 6 months 6 months

Haemophilus influenzae type b 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 of 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), Vaxelis or unknown
8 weeks and age 12-59 months (as final dose)
if current age is younger than 12 months and first dose was administered at age 7-11 months;
OR
if current age is 12-59 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 PedvaxHIB and were administered before the first birthday

8 weeks (as final dose) 
This dose only necessary for children aged 
12-59 months who received 3 doses 
before the first birthday

Pneumococcal conjugate 6 weeks No further doses needed for healthy children if first dose was 
administered at aged 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
8 weeks (as final dose for healthy children)
if previous dose was administered between 7–11 months (wait until at least 12 months) 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 aged 
12-59 months regardless of risk, or any 
children aged 60-71 months with any risk, 
who received 3 doses before the age of 
12 months

Poliovirus (inactivated) 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)

Measles, mumps, and rubella 12 months 4 weeks

Varicella 12 months 3 months

Hepatitis A 12 months 6 months

Meningococcal serogroups A, C, W, Y 2 months MenACWY-CRM 
9 months MenACWY- D 
2 years MenACWY-TT

8 weeks see notes See notes

Children and adolescents aged 7 through 18 years

Meningococcal A, C, W, Y Not applicable (N/A) 8 weeks

Tetanus, diphtheria; tetanus, diphtheria, 
and acellular pertussis

7 years 4 weeks 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 or DTaP/DT was administered 
before the first birthday

Human papillomavirus 9 years Routine dosing intervals are recommended

Hepatitis A N/A 6 months

Hepatitis B N/A 4 weeks 8 weeks and at least 16 weeks after first dose

Poliovirus (inactivated) N/A 4 weeks 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.

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

Measles, mumps, and rubella N/A 4 weeks

Varicella N/A 3 months if younger than aged 13 years
4 weeks if aged 13 years or older

Dengue 9 years 6 months 6 months



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 aged 4 months-6 years

Vaccine Minimum age for 
dose 1

Minimum interval between doses

Dose 1 to dose 2 Dose  2 to dose 3 Dose 3 to dose 4 Dose 4 to dose 5
Hepatitis B Birth 4 weeks 8 weeks and at least 16 weeks after the first dose, 

with minimum age of 24 weeks for the final dose

Rotavirus 6 weeks  
Maximum age of 14 weeks, 
6 days for 
 first dose

4 weeks 4 weeks 
with maximum age of 8 months, 0 days for final dose

Diphtheria, tetanus, and acellular 
pertussis

6 weeks 4 weeks 4 weeks 6 months 6 months

Haemophilus influenzae type b 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 of 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), Vaxelis or unknown
8 weeks and age 12-59 months (as final dose)
if current age is younger than 12 months and first dose was administered at age 7-11 months;
OR
if current age is 12-59 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 PedvaxHIB and were administered before the first birthday

8 weeks (as final dose) 
This dose only necessary for children aged 
12-59 months who received 3 doses 
before the first birthday

Pneumococcal conjugate 6 weeks No further doses needed for healthy children if first dose was 
administered at aged 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
8 weeks (as final dose for healthy children)
if previous dose was administered between 7–11 months (wait until at least 12 months) 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 aged 
12-59 months regardless of risk, or any 
children aged 60-71 months with any risk, 
who received 3 doses before the age of 
12 months

Poliovirus (inactivated) 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)

Measles, mumps, and rubella 12 months 4 weeks

Varicella 12 months 3 months

Hepatitis A 12 months 6 months

Meningococcal serogroups A, C, W, Y 2 months MenACWY-CRM 
9 months MenACWY- D 
2 years MenACWY-TT

8 weeks see notes See notes

Children and adolescents aged 7 through 18 years

Meningococcal A, C, W, Y Not applicable (N/A) 8 weeks

Tetanus, diphtheria; tetanus, diphtheria, 
and acellular pertussis

7 years 4 weeks 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 or DTaP/DT was administered 
before the first birthday

Human papillomavirus 9 years Routine dosing intervals are recommended

Hepatitis A N/A 6 months

Hepatitis B N/A 4 weeks 8 weeks and at least 16 weeks after first dose

Poliovirus (inactivated) N/A 4 weeks 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.

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

Measles, mumps, and rubella N/A 4 weeks

Varicella N/A 3 months if younger than aged 13 years
4 weeks if aged 13 years or older

Dengue 9 years 6 months 6 months
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TABLE 3. Recommended Child and Adolescent Immunization  
Schedule for patients 18 years or younger, United States, 2023

Vaccine Birth 1  
mo

2 
 mo

4  
mo

6  
mo

9  
mo

12  
mo

15 
 mo

18  
mo

19-23 
mo

2-3 
 yr

4-6  
yr

7-10  
yr

11-12 
 yr

13-15  
yr

16  
yr

17-18  
yr

Hepatitis B
1st dose 2nd dose 3rd dose

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

1st 
dose

2nd 
dose

see 
notes

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

1st 
dose

2nd 
dose

3rd 
dose

4th dose 5th 
dose

Haemophilus 
influenzae type b 
(Hib)

1st 
dose

2nd 
dose

See 
notes

3rd or 4th 
dose 

(see notes)

 

Pneumococcal 
conjugate (PCV13, 
PCV15)

1st 
dose

2nd 
dose

3rd 
dose

4th dose

Inactivated poliovirus 
(IPV  
< 18 yr)

1st 
dose

2nd 
dose

3rd dose 4th 
dose

COVID-19 (1vCOV-
mRNA, 1 vCOV-aPS

2- or 3-dose primary series and booster (see notes)

Influenza (IIV4) Annual vaccination, 1 or 2 doses Annual vaccination, 1 dose only

Influenza (LAIV4)
Annual vaccination, 1 or 2 doses Annual vaccination, 1 dose only

Measles, mumps, 
rubella (MMR)

see notes 1st dose 2nd 
dose

Varicella (Var)
1st dose

Hepatitis A (HepA)
see notes 2-dose series (see notes)

Tetanus, diphtheria, 
acellular pertussis 
(Tdap > 7 yr)

1  dose

Human 
papillomavirus (HPV)

see 
notes

Meningococcal 
(menACWY-d > 9 
mos, menACWY-crm 
> 2 mos, menACWY-
tt  
> 2 yr)

see notes 1st 
dose

2nd 
dose

Meningococcal B 
(MenB-4C, MenB-
FHbp)

see notes

Pneumococcal 
polysaccharide 
(PPSV23)

see notes

Dengue (DEN4CYD; 
9-16 yr)

Seropositive in endemic dengue 
areas (see notes)

or
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NOTES Recommended Child and Adolescent Immunization Schedule  
for ages 18 years or younger, United States, 2023*

For vaccination recommendations for persons aged 19 years or older, see the recommended adult Immunization Schedule, 2023.

COVID-19 Vaccination
The advisory Committee on 
Immunization Practices (aCIP) 
recommends use of COVID-19 
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/

• 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/general-
recs/timing.html

• 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

*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

Range of recommended 
ages for all children

Range of recommended 
ages  for catch-up 

vaccination

Range of recommended 
ages for certain high-risk 

groups

Recommended 
vaccination can begin in 

this age group

Recommended vaccination 
based on shared clinical 

decision-making

No recommendation/not 
applicable
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Are new variants really 
that different?
Other reports have also drawn com-
parisons between the now-dominant 
Omicron variants and previous lines 
such as Delta. One review of cases from 
50 countries found that the Omicron 
family of variants had an incidence 
of about 62 cases per 100,000 people, 
whereas the Delta family of variants 
averaged around 17 per 100,000. Case 
fatality rates were lower during the 
Delta-dominated period than the Omi-
cron period, however.3 

Additionally, the report included 
the caveat that vaccination rates also 
increased from the period of Delta-
dominated infections until Omicron 
took over.3

Although the US increase in the 
Omicron XBB variant is still relatively 
new, it has been significant, rising from 
about 4% of cases in a week to more 
than 40%,1 dwarfing the Australian 
study’s estimates of a weekly growth 
rate of around 57%.2

It is still too early to estimate the 
exact impact of the Omicron XBB vari-
ant, but some experts believe they have 
zeroed in on the source of its potency. 
The mechanism for higher transmis-
sibility in this variant is still a mystery, 
but increased angiotensin-converting 
enzyme 2 binding in this latest vari-
ant explains its superior growth and 
resistance to antibodies.4 Changes 
to the spike protein—the major tar-
get for vaccines—and monoclonal 
antibodies in the XBB variant make it 
more immune evasive than previous 
Omicron variants, data from another 
study suggested.5

Omicron, XBB, and children
Most of the data on the impact of the 
Omicron strains that have taken over 
US COVID-19 infections focus on adult 
patients, but some reports have esti-
mated the impact on the pediatric pop-
ulation specifically.

A report from the American Acad-
emy of Pediatrics put the tally of to-
tal COVID-19 infections in children 
around 18% since the pandemic start-
ed, with pediatric cases making up 
nearly 12% of the cases being reported 
in the last week of December 2022. For 
perspective, the academy adds that 
children under 18 years make up 22% 
of the general population and that cur-
rent reports of infections in children 
are likely undercounted.7

Researchers from the United 
Kingdom revealed in a September 
2022 commentary in the!New England 
Journal of Medicine!that vaccine effica-
cy about 4 weeks after immunization 
with the Omicron-modified booster in 
children 5 to 11 years of age was 63.2%. 
That protection increased to 69.6% in 
children who were vaccinated with the 
booster and had also been previously 
infected with a version of the SARS-
CoV-2 virus. 

But the team found that these pro-
tections did not last. By 16 weeks, ef-
ficacy rates dropped to about 16% 
in infection-naive children and 22% 
in children who had already had 
COVID-19, according to the findings.6

The authors also pointed out that 
Omicron infection was more than 90% 
protective against reinfection with 
another Omicron-type virus even 
2 months later. By 4 months, however, 
this protection dropped to about 80% 
in vaccinated children and 63% among 
unvaccinated children.6

Hospitalization rates among chil-

dren infected with an Omicron strain 
of the virus were low in general 
among both vaccinated and unvac-
cinated children (less than 0.5%), the 
authors added. 

Mobeen H. Rathore, MBBS, FAAP, 
professor and associate chair of the 
Department of Pediatrics at the Uni-
versity of Florida College of Medicine 
– Jacksonville, and hospital epidemi-
ologist and chief of pediatric infectious 
diseases and immunology at Wolfson 
Children’s Hospital, noted that he is 
seeing results similar to those being 
reported in the literature. 

Few children becoming sick with 
current variants of the SARS-CoV-2 
virus are requiring hospitalization in 
his community, he said, and most can 
be treated in the outpatient setting. 
“They seem to be sick for a longer time, 
but they are certainly not getting as 
sick as we saw with the Delta variant, 
or even Omicron early on.”

Rathmore said symptoms in chil-
dren who develop COVID-19 infec-
tions do not seem to be much different 
overall from those of previous strains, 
although his patients have had signifi-
cant coughs. Treatment-wise, Rath-
more noted, management is similar 
to any other viral illness. In fact, he 
said, influenza has taken over both 
COVID-19 and respiratory syncytial 
virus (RSV) cases in his community. 
He added that especially after the holi-
days, COVID-19 may not be the only 
thing children are infected with at 
a time.

“We are seeing more inf luenza 
than the other 2 [RSV and COVID-19] 
put together,” Rathmore said. “I’m 
not sure this lingering sickness is 
just COVID[-19], but [it] may be also 
some other viruses circulating in 
the community.” 

OMICRON INFECTION 
WAS MORE THAN 

90%
PROTECTIVE AGAINST 
REINFECTION WITH ANOTHER 
OMICRON-TYPE VIRUS EVEN 2 
MONTHS LATER.

For references, go to 
ContemporaryPediatrics.com/

covid-variants-2023
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mental health

The American Academy of Pediatrics (AAP) 
recently provided updated guidance on physi-
cian wellness, in which they discussed burn-
out among pediatricians.1 Pediatricians are not 
immune to burnout, according to the AAP. The 
COVID-19 pandemic has only added stress-
ors, which make burnout more likely. To com-
bat these stressors, the AAP outlined efforts 
in an updated report titled “Physician Health 
and Wellness.”

The report stated that all pediatric disciplines 
saw an increase in rates of burnout from 2011 to 
2014, as burnout rates increased from 35.3% to 
46.3%. There is no consensus on the definition of 
burnout, with 142 different definitions among 
182 studies.2 However, physicians with burnout are 
described as “angry, irritable, impatient, [and they 
have] increased absenteeism, decreased productiv-
ity, and decreased quality of care.”

Burnout is notably different from stress and 
depression. Although depression is a general disease, 
burnout is a syndrome that is often job-related and 
specific to 1 situation. Stress is also often challenging 
for physicians but presents with different symptoms 
from burnout.

“Burnout feels like stress, as we have to push our-
selves to function, but [it] has an added element of 
demoralization, frustration, and a lack of motivation,” 
said Michael Jellinek, MD, professor of psychiatry and 
of pediatrics at Harvard Medical School in Boston, 
Massachusetts. “There is a lack of energy and inter-
est, [and] sometimes this translates into not feeling 
well or fatigue that becomes a sick day.”

Approximately half of physicians in pratice ex-
perience burnout, which can lead to medical er-
rors, higher cost, lower quality of care, and worse 
patient outcomes overall.2 Suicidal thoughts were 
also frequent, reported by 14% of physicians. Only 
one-third of these physicians sought treatment. 

Burnout was found to be most common in phy-
sicians aged 45 to 54 years. Factors that increased 
the risk of burnout included longer work hours, dis-
satisfying balance between work and home lives, 
increased reliance on technology while working, 
dissatisfying compensation, and lack of respect 
from colleagues.

“The weight of caring for children who are 
chronically ill, disabled, maltreated, neglected, 
or otherwise medically vulnerable can take a toll 
over time,” said Hilary H. McClafferty, MD, FAAP, 
lead author of the AAP report.1 “This can lead to 
overlapping symptoms of compassion fatigue, 
secondary traumatic stress, vicarious traumati-
zation, moral distress, countertransference, and 
ultimately burnout.”

McClafferty also noted that most pediatricians are 
women, and that female physicians have been re-
ported to experience burnout more often than male 
physicians. Research on the impact of race, gender, 
ethnicity, and other factors on burnout is still ongo-
ing. Gaps in the response from health care systems 
have been noted following the COVID-19 pandemic.

Shifts in technology are also a notable factor in in-
creasing physician burnout.2 Many physicians strug-
gle to understand electronic medical records because 
of confusing user interfaces. “The health care system 

CELESTE KREWSON, ASSISTANT EDITOR

Defi ning burnout, and why it has increased 
among pediatric health care providers
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has moved to higher workloads, less 
autonomy, and more standardization 
as groups and delivery systems get 
larger and more automated,” Jellinek 
said. “Efficiency and productivity 
standards, electronic record keeping, 
[and] intensive measurement may 
have all added some benefits but have 
come with almost constant, increased  
work pressure.”

Jellinek also stated that with  
influenza, COVID-19, and respira-
tory syncytial virus circulating, con-
tact with colleagues has become less 
face-to-face and more virtual. This 
has increased feelings of isolation in  
many physicians.

Physician burnout is also tied to 
symptoms of posttraumatic stress 
disorder (PTSD), according to a  
recent study.3 Investigators con-
ducted a multicenter survey among 
health care professionals from Janu-
ary 2022 to March 2022 and found 
an association between burnout and  
PTSD symptoms.

A recent meta-analysis found that 
burnout in physicians more than dou-
bled the risk of an adverse event related 
to patient safety, along with leading to 
worse care and decreased patient sat-
isfaction.2 When experiencing burn-
out, physicians are more likely to leave 
clinical medicine.

“A physician suffering burnout will 
dread working, and a physician’s work 
is important, detailed, and demand-
ing,” Jellinek said. “Quality can suffer, 
possibly by overlooking lab results or 
follow-ups.”

Physician health may also be at risk, 
as an imbalance between work and  
reward has been associated with nega-
tive health outcomes.2 

For instance, 1 study found that the 
COVID-19 pandemic exasperated the 
frequency of burnout in physicians.4 
Investigators conducted a cross- 
sectional study of health care workers 

(HCWs) registered with the Ministry 
of Health from January 2022 to June 
2022. The study evaluated how the 
condition, defined as burnout syn-
drome (BOS), presented in HCWs dur-
ing the COVID-19 pandemic, which 
brought about a wave of illness tack-
led by HCWs worldwide. HCWs were  
included in the study if they were on duty  
and consented.

Electronic surveys were sent to 
HCWs, with questions on sociodemo-
graphic- and profession-related data, 
work environment–related variables, 
COVID-19–related variables, conse-
quences of BOS, and Maslach Burnout 
Inventory, which is used to diagnose 
burnout. Physicians responded using a 
scale from 0 to 6, with a higher number 
indicating a higher level of burnout.

There were 284 completed surveys 
from HCWs, nearly two-thirds of which 
were men and approximately 68% 
had over 10 years of experience. Par-
ticipants were more often aged under  
40 years and married.

Bu r nout w a s repor ted i n  
approximately 48% of HCWs. Rough-
ly 71% of HCWs were on the front 
line of combating COVID-19, with  
almost half having comorbid diseases.  
Approximately 83% of HCWs reported 
increased work hours following the 
start of the pandemic, and approxi-
mately three-fourths reported con-
flicts with patients or family.

Sleep deprivation was seen in  
approximately 76% of HCWs, dissat-
isfaction with resources in approxi-
mately 20%, an inability to choose days 
off in approximately 88%, and feel-
ing unappreciated in approximately  
71%. Approximately 64% of HCWs were 
infected with COVID-19, approximate-
ly 92% had a colleague or family mem-
ber get infected, and approximately 
22% lost a colleague or family member 
to COVID-19.

There were 3 domains of burnout: 

emotional exhaustion (EE), deperson-
alization (DP), and loss of professional 
accomplishment (PA). High rates of 
EE were seen in approximately 53% 
of participants, high DP rates were 
seen in approximately 43%, and highly  
reduced PA was seen in approximately 
31% of participants. Over one-third of 
the study population presented with 
severe burnout predictors.

These results showed an overall 
negative impact on the health care 
system from the COVID-19 pan-
demic, which has caused high rates 
of severe burnout. To reduce the 
frequency of burnout, investigators 
believe it is necessary to focus on  
physician wellness.2

Emily Aron, MD, a child, adoles-
cent, and adult psychiatrist, discussed 
some signs of burnout in physicians. 
These included not showing up to 
work, frequently talking about feeling 
tired, not feeling connected, and nega-
tive behavior. Aron also noted how  
unhealthy behaviors could be linked 
to burnout, such as substance use and  
suicidal behavior.

In combating burnout, the AAP 
recommended social support, creat-
ing individual awareness and resil-
ience measures, and treating mental 
and physical conditions that may be 
unaddressed.1 Structured debriefing 
between the medical team following 
challenging experiences was stressed 
in the report. The AAP also suggest-
ed creating a more healthy lifestyle,  
using vacation time, developing a 
hobby, practicing gratitude, finding 
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“A physician suffering 
burnout will dread working, 
and a physician’s work is 
important, detailed, and 
demanding,”
—MICHAEL JELLINEK, MD, 
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mental health

a supportive social network, creating 
a personal mission statement, and 
exploring mind-body practices.

“There is often a stigma with seek-
ing help, even among those we typical-
ly consider as the helpers,” McClafferty 
said. “We must work together to make 
sure physicians are given the respect, 
privacy, and opportunity to be heard 
without stigma or professional penalty 
and continue to advocate for the well-
being of physicians at every stage of 
training and practice.”

Investigators from Pennsylvania 
State University recommended fol-
lowing a hierarchy of needs, starting 
with prioritizing the basic physical and 
mental health needs of physicians.2 

Higher-order needs include con-
nection, respect, appreciation, and 
changes in interactions with electronic 

systems. Others have recommended 
system changes to improve burnout. 
“Burnout is a real problem with real 
consequences, and every level of the 
system needs to support practice,” 
Jellinek said.

On a management level, Jellinek 
suggested seeking input, sharing deci-
sion-making, recognizing good work, 
supporting workers’ autonomy, pro-
viding good communication, giving 
reasonable responses to physicians’ 
requests, providing attention to physi-
cians’ workload, and creating a culture 
of values that can prevent burnout. 
On a clinical level, Jellinek suggested 
the same attitudes as on a manage-
ment level, along with supporting a 
collegial environment, welcoming 
input at every level, and supporting 
autonomy and career growth. On an 

individual level, Jellinek urged physi-
cians to make time for self-care, create 
reasonable expectations for work-life 
balance, take general time off and 
time for vacations, create opportuni-
ties for peer support, and self-monitor 
their emotional state. This can all lead 
to early recognition and prevention 
of burnout.

“We do have an ethical imperative 
to address burnout in physicians, be-
cause [patients’] lives are on the line,” 
Aron said. She also recommended that 
systems take the time to understand 
the needs of medical employees, as 
not every individual will have the same 
needs and each will need to be sepa-
rately addressed. 

For references, go to 
ContemporaryPediatrics.com/

beating-burnout

mental health
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Picking the healthiest foods for tod-
dlers can be a daunting task for par-
ents. There are seemingly endless  
options everywhere, from grocery 
store shelves to social media pages. It is 
easy for the process to overwhelm busy 
mothers and fathers who are trying to 
choose an optimal source of nutrition 
for picky young eaters.

In a utopian world, families would 
be able to cook all food for toddlers at 
home, using natural and nutrition-
dense ingredients. They would consis-
tently meet the daily holy grail of 3 to  
5 servings of vegetables, 2 to 4 servings 
of fruits, and 2 to 3 servings of protein, 
with fiber sprinkled in.1

A former mentor of ours once stated, 
“Children should eat foods with ingre-
dients their grandmothers would rec-
ognize.” But this is reality, and work-
ing families often turn to ready-made, 
processed foods. Thus, making healthy 
choices relies on the ability to read nu-
trition labels and decipher marketing 
terms. The parental confusion then 
carries over to conversations with pe-
diatricians. It becomes a necessity for 
pediatricians to stay up-to-date with 
dietary buzz words.

Currently, it does not get trendier 
than the phrase clean eating.2,3 To 

emphasize how relevant this phrase 
is, the search term #cleaneating on 
Instagram yields nearly 50 million 
posts. Some say this is mostly mar-
keting, whereas others perceive this 
as a movement toward natural in-
gredients. Although there is merit to 
both claims, it is best that families 
understand the spectrum, from pro-
cessed foods to whole foods and clean 
eating, so they can make their own  
empowered choices.

Colloquially, the opposite of 
whole food is processed foods. Let’s  
start there.

Simply put, processed foods are a 
byproduct of scientists experimenting 
with ways to increase shelf life and de-
crease costs.4 Some of these strategies 
involve genetically modifying crops 
and adding fillers, preservatives, and 
food additives such as trans fats,  
gums, etc.

Nonetheless, public health experts 
now have food processing on their 
radar because of its contribution to 
chronic diseases. Emphasis is shift-
ing toward the previously overlooked 
importance of consuming whole foods 
in their natural, minimally processed 
form that maintains the original food 
matrix.5-8 For example, the American 

Academy of Pediatrics recently raised 
the alarm on certain food colorings, 
flavorings, chemicals, and food con-
tact materials such as adhesives, dyes, 
and coatings and their relationship 
to child health.9 If that was not bad 
enough, consider the risk of food con-
tamination with unsafe levels of heavy 
metals, pesticides, and nonedible ele-
ments that shouldn’t be in food.10,11 A 
separate program called the Clean La-
bel Project provides certification after 
verifying certain potentially harmful 
ingredients are not in a food.12 These 
ingredients often (but do not always) 
go hand in hand with the degree of 
food processing. Clearly, processed 
foods have a public relations crisis.

However, these foods are affordable 
and available. Even physicians have 
memories of subsisting on processed 
foods during residency; the vend-
ing machine dinner is no stranger to  
medical residents.

A classification system for pro-
cessed foods was developed in 2019 in 
collaboration with the United Nations 
(UN) Food and Agricultural Organiza-
tion to help identify the degree of im-
pact that various processed foods have 
on health.13 In general, most processed 
foods, deemed ultraprocessed per the 
UN’s NOVA classification, contribute 
to food addiction, obesity, diabetes, 
and other comorbid conditions.14,15

The NOVA classification system 
can help individuals understand the 

Guidelines provided by the government and nutrition 
watchdog organizations can help practitioners teach 
caregivers about wholesome foods for their children

ALOK PATEL, MD; AND KAYLA M. BRIDGES, DCN, RD-AP, CNSC, FAND

Helping parents navigate 
food trends and labels
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journey from natural to processed 
food. There are 4 different catego-
ries of foods: unprocessed and mini-
mally processed foods, processed 
ingredients, processed foods, and  
ultraprocessed foods.13

Minimally processed foods refer 
to foods in their most natural form, 
such as edible plants, animal muscle, 
algae, cow’s milk, and breast milk.13 

Add processed ingredients to a mini-

mally processed food, and voilà, it is a 
processed food. From here, if you add 
an additional ingredient such as an 
emulsification agent or filler to alter 
palatability, flavor, texture, or shelf life, 
the food is now classified as ultrapro-
cessed.13 At this point, individuals will 
see a laundry list of chemical names on 
packages, with many people instinc-
tively questioning a food’s nutritional 
value and safety.

A recent lawsuit against the Subway 
franchise is a perfect example. Subway 
claimed they used “100% wild tuna,” 
whereas media headlines reported 
their wild tuna was anything but 
tuna. One outlet even said it contained 
“chicken, pork, and cattle DNA.”16

From the headlines, one would 
gather that Subway lied about using 
real tuna in their sandwiches, based 
on DNA analyses. This would add to 

TABLE 1. BREAKDOWN OF COMMON FOOD LABEL TERMS ASSOCIATED 
WITH HEALTHY EATING18-22

TERM OR PHRASE FOOD LABEL REGULATION SUMMARY EXAMPLES OR INTERPRETATION
Organic Must meet both USDA regulation for claim and FDA food 

label regulation:
Not produced using ionizing radiation, sewage sludge, 

prohibited methods, or processing aids
No sulfites, nitrates, or nitrites
No synthetic substances/ingredients unless specific 

conditions are met (eg, GRAS status, maintains 
nutritional quality of food, no adverse human health 
effects)

Dependent on the category:
100% organic: 100% organic ingredients or 100% organic 

produce/meat
Organic: minimum of 95% organic ingredients
Made with organic ____   (may state up to 3 ingredients): 

minimum of 70% organic ingredients
Organic ingredients: less than 70% organic ingredients (may 

designate via ingredient list on food label but not required to 
do so)

Natural Has no regulation but has general FDA guidance:
Nothing artificial or synthetic included or added to a food 

that would not normally be expected to be in that food

Typically interpreted consistent with FDA:
Natural applesauce (ie, only ingredient listed is pureed apples)
Natural almond butter (ie, only ingredient listed is crushed almonds)
Sometimes used in misleading context such as description of 

food with minimal ingredients or processing

Healthy Must meet 1 FDA food label regulation:
Fat profile that is predominantly monounsaturated and 

polyunsaturated fats
Contains at least 10% DV per RACC of potassium or vitamin D

Should specify amount of nutrient:
Contains 2.5 !g vitamin D per serving
Contains 500 mg potassium per serving

Plant-based No regulation Typically interpreted as no animal derivatives
Sometimes used in misleading context (eg, vegetarian products 
derived from animals such as dairy products)

Vegan No regulation Typically interpreted as no animal derivatives (eg, milk, honey, 
meat, fish, eggs)

No antibiotics or 
no GMOs

No regulation but has general USDA definitions of 
agricultural aids that may adversely affect human health

Typically interpreted as food or ingredients sourced from humane 
agriculture conditions and more natural conditions

Clean No regulation Typically interpreted as natural or emphasizing the simplicity of 
product or ingredients

Whole grain No regulation but has general FDA interpretation:
Cereal grains or pseudograins with intact, ground, 

cracked, or flaked caryopsis
Anatomical components (endosperm, germ, bran) 

present in same relative proportion as intact form

Not often understood by individuals, but typically interpreted as 
healthier:
Whole grain oats
Whole grain buckwheat flour
Sometimes misinterpreted by consumers depending on context:
Ultraprocessed frozen pizza labeled with “whole wheat crust”

Whole Has general FDA guidance when referring to physical form 
of food:
Should specify physical form of the conventional food or 

ingredient if relevant

Whole almonds (compared to sliced or chopped), whole grain

DV, daily value; FDA, US Food and Drug Administration; GMO, genetically modified organism; GRAS, generally recognized as safe; RACC, reference amount customarily consumed; USDA, US Department of Agriculture.
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a general mistrust of processed foods. 
However, there is a more nuanced 
discussion to be had about tuna DNA 
being denatured during shipping 
and the impact of mechanically and 
chemically altering tuna when mak-
ing tuna salad. The latter involves 
mechanically agitating the tuna to 
biochemically blend the protein with 
a processed ingredient fat source such 
as mayonnaise.16,17 The mixture of 
these 2 foods alone is enough to alter 
protein structure in a way that pro-
duces false negative test results when 
analyzing the presence of tuna DNA in  
the mixture. 16,17

Without digressing further, the 
lesson is not whether consumers 
should trust what they are eating 
from Subway but more an example 
of how modern manufacturing has 
set the stage for clean label and clean  
manufacturing marketing.

Can any food manufacturer 
say their product is clean?
Clean label was originally coined as 
an informal term to describe the sim-
plicity of ingredients on a food label, 
whereas clean manufacturing refers 
to the sustainability of the processes 
used to manufacture the ingredient 
or product.2,3 Currently, the US Food 
and Drug Administration (FDA)18 

does not have a standard definition 
of clean, although the qualification 
for natural comes close:

A product labeled “natural” is 
a product containing no artificial 
ingredient or added color and is 
only minimally processed. Mini-
mal processing means that the 
product was processed in a man-
ner that does not fundamentally 
alter the product. The label must 
include a statement explaining 
the meaning of the term natural 
(such as “no artificial ingredients;  
minimally processed”).19

The difference between 
clean eating and clean  
label certification
The Clean Label Project,12 a national 
nonprofit organization with the goal of 
improving transparency in food label-
ing, took this a step further and added 
a certification obtained by screening 
for the absence of microcontamina-
tion that can occur during the manu-
facturing process of a food. The Clean 
Label Project certifications involve 
sampling, testing, analysis, and a plan 
for ongoing compliance.

The Clean Label Project also has the 
goal of minimizing avoidable levels of 
contamination. In contrast, the FDA10 

sets action levels based on individual 
food ingredients and unavoidable con-
tamination rather than what a reason-
able individual would consider safe 
or permissible levels. Parents should 
be aware of potential compounding  
adverse effects of unavoidable con-
tamination on developmental out-
comes for their young children in both 
manufactured and homemade foods.

It should not surprise any pediatri-
cian if a parent loses trust with these 
standards and instead follows the 
natural, clean eating trends. Most 
importantly, pediatricians need to 
spread awareness and teach par-
ents what these different terms mean  
(Table 1 18-22).

Meet families where they are
Parents need to understand that terms 
and claims by themselves do not 
equal health. Although there is sub-
stantial evidence that ultraprocessed 
foods may increase the risk of multi-

ple health conditions,12-14  all-natural 
and organic foods can still be load-
ed with sugar. “Number 1 pediatri-
cian recommended” is a vague claim, 
and clean labels, without any US  
Department of Agriculture (USDA) and/
or FDA regulation, say nothing about  
nutrition density.

Parents should also be aware that 
certain terms, such as organic, can 
affect the nutritional content of food. 
For instance, early requirements for 
deeming a food organic did not allow 
for fortification of certain essential  
nutrients that have become standard for 
food groups (eg, bread enriched with B  
vitamins or cow’s milk fortified with 
vitamin D).20 Because of concerns 
for the reemergence of rare vitamin  
“deficiencies, governance reassessed 
the FDA’s definitions of various food 
categories, allowing up to 5% of ingre-
dients in a product to be nonorganic 
and still bear the USDA organic seal.20 

Despite some criticism, this action was 
important to promote adequate pub-
lic health and nutrition information,  
especially for the pediatric population. 
With such regulatory change, infant 
and toddler products can now be for-
tified with appropriate micronutrient 
levels but still meet the goals of some 
parents seeking to provide organic or 
non–genetically modified organism 
(GMO) foods in their child’s diet.

Translating this information 
for parents
Not all parents can readily afford or-
ganic or all-natural foods for their 
children. As mentioned before, cost 
and convenience are a priority for mil-
lions of Americans. Additionally, many 
working parents cannot afford the time 
to prepare farm-to-table meals for their 
children. So how can clinicians pro-
vide practical guidance?

All parents should be empow-
ered to move beyond the labels and  

Parents need to 
understand that terms and 
claims by themselves do 
not equal health.



nutrition

J A N U A R Y / F E B R U A R Y  2 0 2 3   |   CON T EMPORARYP ED I AT R I C S . C O M      41

TABLE 2. BREAKDOWN OF REGULATED CERTIFICATIONS COMMONLY 
ASSOCIATED WITH HEALTHY EATING OR CLEAN TERMS12,20,22-25

LABEL TERM OVERSIGHT 
ORGANIZATION

OVERSIGHT 
CATEGORY SUMMARY OF REQUIREMENTS REFERENCE 

WEBSITE
Certified Non-
GMO

The Non-GMO 
Project

Nonprofit 
organization

Tested by third party to verify minimal GMO risk ingredients, where 
GMOs are plants, animals, or microorganisms with laboratory-
modified genetic makeup through use of genetic engineering or 
transgenic technology

https://non 
gmoproject.org

Clean Label 
Project Certified

Clean Label 
Project

Nonprofit 
organization

Tested by third party via ISO-accredited analytical chemistry partner 
laboratories to verify minimal detectable amounts of over 400 
impurities such as pesticides, plasticizers, and heavy metals

https://cleanla-
belproject.org

Certified USDA 
Organic

USDA National 
Organic Program

Government Must be organic or 100% organic https://usda.
gov/topics/
organic

Certified Plant 
Based

Plant Based Foods 
Association (trade 
association)

Industry 
organization

Raw foods, dietary supplements, or animal-derived ingredients 
ineligible

Synthetically derived ingredients (eg, chemical or enzyme synthesis) 
and fillers allowed if under 10% of product

https://plan 
basedfoods.org

Vegan certified BeVeg Vegan 
(certification 
company)

ISO-
accredited 
industry 
organization

No animal-derived ingredients (eg, lactose, honey), genes, molecules, 
or cross-contamination with such during production

No animal testing (eg, US infant formula ineligible because of FDA 
testing requirements)

Must be cruelty-free

https://beveg.
com

NSF Raised 
Without 
Antibiotics 
certified

NSF International Nonprofit 
organization

Addresses humane handling or raising of animals and contribution of 
antibiotics to the rise of superbug infectious bacteria

Encompasses USDA-regulated products: meat, poultry, seafood, fish, 
dairy, and eggs

https://nsf.org

FDA, US Food and Drug Administration; GMO, genetically modified organism; ISO, International Organization for Standardization; NSF, National Sanitation Foundation; USDA, US Department of Agriculture.

understand the importance of mac-
ronutrients and vitamins. Here are 
some practical tips clinicians can relay 
to parents:

Look for products based on whole 
food ingredients, specifically food 
ingredients that are recognized as con-
ventional foods (Table 1 18-22).

Look for products that have been 
certified by a third party requiring 
strict, evidence-based standards (eg, 
Clean Label Project certification)
(Table 2 12,20,22-25).

If you cannot purchase foods that 
have been tested for minimal con-
tamination with heavy metals using 
standards such as those in the Clean 
Label Project, use a variety of brands/
sources to minimize cumulative expo-
sure or reduce use of foods known to be 
at high risk for contamination21 such as 
the following:
crisped or puffed rice products, 

brown rice, and rice cereal

fresh carrots
fresh sweet potatoes
spinach (rotate with other greens, 

or choose baby spinach).
If you cannot purchase foods that 

have been tested by third parties for 
minimal GMO exposure using stan-
dards such as those in The Non-GMO 
Project, minimize intake of foods with 
multiple ingredients likely to be de-
rived from high-risk GMOs26 such as 
the following:
aspartame
sodium citrate
artificial flavorings
high-fructose corn syrup
lactic acid
corn maltodextrin
monosodium glutamate
textured vegetable protein
xanthan gum

In summary, a product can be un-
processed but full of pesticides or heavy 

metals, or it can be heavily processed 
but organic and clean. It is important 
to determine what factors affect chil-
dren’s food choices and use this infor-
mation to steer clinical guidance and 
nutrition education. Understanding 
the science behind the jargon is just the 
starting point for pediatricians to steer 
parents toward an individualized path 
that can contribute to better health 
and development. 

Alok Patel is a pediatric 
hospitalist at Lucile Packard 
Children’s Hospital Stanford in 

Palo Alto, California.

Kayla M. Br idges is the 
medical director of Else 
Nutrition in Westerville, Ohio.

For references, go to 
ContemporaryPediatrics.com/

nutrition-labels
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