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Take awkward 
off 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- Effectiveness 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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A s health care practitioners, you are all naturally curious about diseases of all kinds, 

especially those that have remained undiagnosed mysteries.

Since the holiday season is upon us, I decided to do a little research into Tiny 

Tim, the lovable son of Scrooge’s employee Bob Cratchit, in Dickens’ A Christmas Carol. The 

little boy has a disability that  is never explained in the famous tale, with the author apparently 

leaving it to readers—and practitioners—to take an educated guess as to what his ailment was. 

Not surprisingly, a number of physicians have reflected upon the topic, and here’s what 

they’ve had to say.

According to the late Russell Chesney, MD, of Le Bonheur Children’s Hospital in Memphis, 

Tennessee, Tiny Tim suffered from rickets and tuberculosis. Chesney came to this conclu-

sion based on the symptoms described in the story, suggesting that Tim’s disease would have 

been curable if his father had possessed more money. Rickets is caused by a lack of vitamin D, 

calcium, or phosphate. Not having these crucial nutrients often causes bones to become soft 

and malleable, and leg braces would have been the answer in the 1840s, when the story was 

written. Since infant formula and milk fortified with vitamin D were introduced decades ago 

in the US, the disorderhas rarely been seen in this country.1

Another practitioner, the late pediatrician Donald W. Lewis, of Norfolk, Virginia, spent 

several years studying Tiny Tim’s condition. His diagnosis, published in 1992 in the American 

Journal of Diseases of Children: a potentially deadly kidney ailment now known as distal renal 

tubular acidosis (RTA). With this condition, acid accumulates in the blood, creating a cascade 

of problems. If untreated, RTA can cause short stature, crippled legs, withered hands, inter-

mittent weakness, and the other symptoms that afflicted Tiny Tim. But it would have been 

reversible if Scrooge had intervened in time, Lewis explained.2

Daniel J. Glunk, an internist in Williamsport, Pennsylvania, also believed that Tim suffered 

from RTA because this kidney disease has a propensity to make the blood too acidic. “Tiny Tim 

is small, has malformed limbs, and periods of weakness,” the doctor noted in a 2007 interview 

with the Pennsylvania Medical Society. “These all can be the result of RTA. Plus, the fact that 

Tiny Tim’s condition is fatal if left untreated, but reversible if proper medicine is used, helps to 

guide medical sleuths to RTA.”3

Regardless of what Tiny Tim’s diagnosis may have been in real life, it makes one grateful to 

live in a high-income nation in the 21st century, when access to vitamin D and treatment for 

renal tubular acidosis (which usually involves taking sodium bicarbonate or sodium citrate) 

are readily available. In the end, a gentler, kinder Scrooge gets Tiny Tim what he needs to walk 

again. Here’s hoping it is a very happy holiday season for all of you as well. 

Tiny Tim, diagnosed

For references, go to 
ContemporaryPediatrics.
com/tiny-tim-dx

Send comments to llevine@mjhlifesciences.com

Follow us at facebook.com/ContemporaryPediatrics

Follow us at twitter.com/ContemPeds

Follow us at linkedin.com/company/Contemporary-Pediatrics

note
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Greetings!

T
his fall and winter, experts are predicting a tridemic (ie, triple epidemic), with surges 

in respiratory syncytial virus (RSV), influenza, and COVID-19 in addition to other 

respiratory viruses. RSV started to surge across the United States in September 2022 

and is currently putting a strain on pediatric hospitals nationwide as an increasing number 

of infants require hospitalization. Influenza levels in 17 states, including Texas and 

Virginia, are now at the high or very high level. This is occurring while RSV surges and is 

expected to get worse over the next month, which will put an additional strain on pediatric 

hospital systems. There are several new subvariants of the Omicron variant of COVID-19 

that have emerged, including BQ.1 and BQ.1.1, which pose a troublesome development. 

Some of the monoclonal antibodies used in the management of COVID-19 disease are not 

effective against these variants, and reinfection of those who had COVID-19 previously 

may occur more commonly. All this information stresses the importance of ensuring your 

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

There are several excellent must-read articles this month. These articles include 

the following:

The cover story discusses the current surge in RSV cases, the threat of a triple 

epidemic, and data from the phase 3 clinical trials of a maternal RSV vaccine that can 

help prevent RSV infection in infants under 6 months of age.

The Pediatric Pharmacology section addresses medication dosing challenges in 

pediatric patients with obesity and provides a useful chart for appropriate dosing of 

commonly used medications in this patient population. This is especially helpful given 

that an estimated 20% of the population 17 years or younger is children with obesity.

The Nutrition section features an informative piece on strategies that providers can to 

recommend to parents with picky eaters.

The Mental Health section reflects on the 1 year since the American Academy of 

Pediatrics declared a mental health crisis in children and what has been done since 

that declaration.

The Infectious Diseases section contains an informative and fun article that will test 

your knowledge of pediatric meningitis vaccines.

The Puzzler section offers a very interesting case of psychosis in a patient who was dry 

scooping before working out. It is important to know about this phenomenon because it 

is a growing trend on TikTok and has potentially serious health effects.

Thank you for providing outstanding care to your patients during these rapidly 

changing times. As GZA said, “Live a life full of humility, gratitude, [and] intellectual 

curiosity and never stop learning.” Please make time to take care of yourselves, and 

happy holidays! As always, I welcome your suggestions, comments, and questions. 

With warm regards,
Tina Q. Tan 
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A
dig ita l ly del ivered sleep 
strategy (ie, an app) based 
on cog n it ive behav iora l 
therapy (CBT) approaches 

can help reduce childhood sleep 
problems. This was the finding 
of a pilot study that investigators 
conducted after first determining in 
a preliminary pilot study that new 
tools are needed to address pediatric 
sleep problems.1

In the first study, three-fourths 
(74%) of 218 participants (or their par-
ents) reported sleep problems, usually 
mild (40.7%) or moderate (24.7%). Par-
ticipants in the first study were aged 
18 years or younger. Parents most of-
ten sought help for these problems by 
consulting their pediatrician (62%), 
a book (57%), a friend/family mem-
ber (48%), a sleep consultant (41%), 
or web search (36%). Approximately 
one-third (30%) of participants indi-
cated the solution they tried did not 
produce meaningful improvements. 
Although only 8% of parents found 
their child’s sleep problems severely 
distressing, 41% termed them mod-
erately distressing. Sleep problems 
also were associated with significant 
monetary costs.

In a second pilot study, investiga-

tors enrolled 11 families with sleep 
problems to receive the mobile app, 
DrLullaby, which includes pediatric 
versions of CBT protocols for insom-
nia, such as sleep restriction, stimulus 
control, relaxation strategies, worry 
time, cognitive restructuring, main-
tenance, and relapse prevention along 
with training and behavioral manage-
ment techniques for parents. Partici-
pant families were assigned various 
informational modules depending 
on the child’s specific sleep problems, 
with the expectation of completing 
1 module each week for 6 to 10 weeks. 
Each module is linked to more reading 

materials about the desired changes 
and how to implement them. Partici-
pants also completed a weekly sleep 
distress scale and a daily sleep log.

DrLullaby was associated with im-
provements in key sleep behaviors, 
including time to fall asleep (72.7%), 
total time asleep (54.5%), and time 
awake (63.6%). These figures repre-
sent a mean 31.3% and 75.6% change 
from baseline for time to fall asleep 
and time awake, respectively, along 
with a mean improvement of 1 hour 
and 3 minutes compared with base-
line for total time asleep. In addition, 
the collective distress scale score fell 
by 35%. 

R E F E R E N C E
1.Tedford SE, Romano L, Gozal D, Medalie L. Digital 
solutions for sleep problems in children: a pilot study. 
Pediatr Pulmonol. 2022;57(8):1914-1920. doi:10.1002/
ppul.25402

THOUGHTS FROM
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This is a small study 
of 11 children, 10 of 

whom were not infants (ages not speci-
fi ed), so it is not known whether the 
results will stand up. However, it may be 
worth looking into further; 6 to 8 weeks 
of treatment would cost $20 to $30. Some 
of the authors of the study are affi liated 
with the company that makes the app, 
suggesting potential confl icts of interest.

BY MARIAN FREEDMAN AND 
JON MATTHEW FARBER, MD

Need more sleep? 
Digital solutions show promise

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.

DrLullaby was 
associated with 
improvements 
in key sleep 
behaviors, 

including time to 
fall asleep, total 
time asleep, and 

time awake.
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Type 1 diabetes and low bone 
mineral density are not a 
common combination
Children with type 1 diabetes (T1D) 
have bone mineral density (BMD) lev-
els similar to those of children with-
out the disease, according to findings 
from a cross-sectional, case-control 
study conducted in an outpatient 
clinic in India. However, those with 
T1D had lower vitamin D levels than 
their peers without T1D, the study  
results showed.1

Study participants were 37 children 
with T1D (mean age, 10 years) who 
require insulin to maintain normal 
blood glucose level and 37 children 

without T1D (mean age, 9.7 years). 
All participants underwent dual- 
energy x-ray absorptiometry scan of 
the lumbar spine and measurements 
of various bone health parameters, 
such as serum osteocalcin level, de-
oxypyridinoline level, serum vitamin 
D level, phosphorus and calcium lev-
els, and alkaline phosphatase level.

Only 3 children with T1D (8%) had 
a low BMD level compared with none 
in the control group. However, serum 
25-hydroxyvitamin D level was sig-
nificantly lower in the T1D group than 

in the control group, and serum-intact 
parathyroid hormone level was sub-
stantially higher. Bone mineral con-
tent and all other bone turnover vari-
ables were similar in both groups.  

R E F E R E N C E
1. Kumar RA, Kumar CGD, Sahoo J. Evaluation of bone 
mineral density in children with type 1 diabetes: a cross-
sectional case–control study. JPED. 2022;2(1):9-13. 
doi:10.25259/JPED_1_2022
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Children with T1D 
have enough to 

worry about; it is reassuring we can 
cross BMD off the list (at least in 
childhood). Vitamin D supplementation 
has been called into question recently 
but given the elevated parathyroid 
hormone levels seen in the study results, 
it seems worth reconsidering.

Lisdexamfetamine is effective 
in preschoolers with ADHD
A study of lisdexamfetamine dime-
saylate (LDX) in children aged 4 to  
5 years with attention-deficit/hyper-
activity disorder (ADHD) found that 
the treatment reduced symptoms 
and was generally well tolerated com-
pared with placebo.1

The study’s 199 participants had 
baseline scores on the parent-report-
ed ADHD Rating Scale-IV Preschool 
Version (ADHD-RS-IV-PS) and the 
Clinical Global Impression-Improve-
ment (CGI-I) scale. Scores on these  
2 scales, determined again at the end 
of the 6-week study period, provided 
the major end points for the trial. Most 
(175) of the participants had diagno-
ses of the combined ADHD subtype 
and CGI scores corresponding to 

“markedly ill.” Only 8 of the partici-
pants had used ADHD medications, 
such as atomoxetine, guanfacine, and 
methylphenidate, prior to being in  
the study.

Participants were divided into  
2 groups. One group received LDX for 
6 weeks and the other group received 
placebo. Some children received 5 mg 
of LDX or matching placebo, whereas 
others received 10-, 20-, or 30-mg 
doses. At the end of the 6-week study 
period, CGI-I scores had improved 
in 41.7% of patients in the LDX group 
compared with 24.3% of patients in 
the placebo group. As for ADHD-RS-
IV-PS, the LDX group did better than 
the placebo group with regard to inat-
tention but not with regard to hyper-

activity/impulsivity. Almost half the 
participants in the active group had 
adverse effects, usually mild. These 
adverse effects most often included 
decreased appetite and irritability. 

R E F E R E N C E
1. Childress AC, Lloyd E, Jacobsen L, Gunawardhana 
L, Johnson SA Jr, Findling RL. Efficacy and safety of 
lisdexamfetamine in preschool children with attention-
deficit/hyperactivity disorder. J Am Acad Child Adolesc 
Psychiatry. Published online May 13, 2022. doi:10.1016/j.
jaac.2022.03.034
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Lisdexamfetamine is 
converted to the less 

expensive dextroamphetamine, known 
to be effective for ADHD, so these 
results are expected. I do not like the 
trend of using stimulants to treat 
preschool-aged patients, even if they 
are effective, and suspect this study will 
be used to push for lowering the 
approved age for use. Also of note is the 
high incidence of adverse effects.
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Innovations that deliver

When it comes to innovations that deliver, there’s 
only one SMOFlipid

SMOFlipid is the FIRST and ONLY 4-oil lipid injectable 

emulsion indicated for pediatric patients, including term and 

preterm neonates, who require parenteral nutrition (PN). Its 

expanded indication is yet another example of Fresenius Kabi’s 

advancements for healthcare providers and their PN patients 

of all ages.

Please see Brief Summary of Prescribing 

Information for SMOFlipid on the reverse side.

Learn more about SMOFlipid at: www.FreseniusKabiNutrition.com/deliver

 

SMOFlipid is indicated in adult and pediatric patients, including term and preterm neonates, 
as a source of calories and essential fatty acids for parenteral nutrition (PN) when oral or 
enteral nutrition is not possible, insufficient, or contraindicated. Contraindications: Known 
hypersensitivity to fish, egg, soybean, or peanut protein, or to any of the active ingredients 
or inactive ingredients in SMOFlipid. Severe disorders of lipid metabolism characterized by 
hypertriglyceridemia (serum triglycerides > 1,000 mg/dL).
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Fresenius Kabi USA Nutrition

SMOFLIPID (lipid injectable emulsion), for intravenous use 

BRIEF SUMMARY OF PRESCRIBING INFORMATION

This brief summary does not include all the information needed to use SMOFlipid safely 
and effectively. Please see full prescribing information for intravenous use at 
www.freseniuskabinutrition.com.

INDICATIONS AND USAGE
SMOFlipid is indicated in adult and pediatric patients, including term and preterm neonates, as a source 
of calories and essential fatty acids for parenteral nutrition (PN) when oral or enteral nutrition is not 
possible, insufficient, or contraindicated.

DOSAGE AND ADMINISTRATION
The recommended daily dosage in adults is 1 to 2 grams/kg per day and should not exceed 2.5 grams/
kg per day. Pediatric dosage is in Table 1, and do not exceed an infusion rate of 0.15 g/kg/hour. 

SMOFlipid 1000 mL is supplied as a Pharmacy Bulk Package for admixing only and is not for direct 
infusion.  Prior to administration, transfer to a separate PN container for individual patient use. Use a 
non-vented, non-DEHP 1.2 micron in-line filter during administration. Protect the admixed PN solution 
from light.

Table 1: Recommended Pediatric Dosage

* The neonatal period is defined as including term, post-term, and preterm newborn infants. The neonatal 
period for term and post-term infants is the day of birth plus 27 days. For preterm infants, the neonatal period is 
defined as the day of birth through the expected age of delivery plus 27 days (i.e., 44 weeks post-menstrual age)

CONTRAINDICATIONS
•  Known hypersensitivity to fish, egg, soybean, or peanut protein, or to any of the active ingredients or 

inactive ingredients in SMOFlipid.

•  Severe disorders of lipid metabolism characterized by hypertriglyceridemia (serum triglycerides > 
1,000 mg/dL).

WARNINGS AND PRECAUTIONS 
•  Risk of Parenteral Nutrition-Associated Liver Disease (PNALD) and Other Hepatobiliary Disorders: 

PNALD, or Intestinal failure associated liver disease (IFALD) can present as cholestasis or hepatic 
stenosis, and may progress to steatohepatitis with fibrosis and cirrhosis (possibly leading to chronic 
hepatic failure). The etiology of PNALD is multifactorial; however, intravenously administered 
phytosterols (plant sterols) contained in plant-derived lipid emulsions, including SMOFlipid, have been 
associated with development of PNALD.

  In a randomized study of neonates and infants expected to be treated with PN for at least 28 days, 
parenteral nutrition-associated cholestasis (PNAC), a precursor to PNALD, developed less frequently 
in SMOFlipid-treated patients than in 100% soybean oil lipid emulsion-treated patients.

  Monitor liver tests in patients treated with SMOFlipid and consider discontinuation or dosage 
reduction if abnormalities occur.

Other Hepatobiliary Disorders

Hepatobiliary disorders including cholecystitis and cholelithiasis have developed in some parenteral 
nutrition-treated patients without preexisting liver disease. Monitor liver tests when administering 
SMOFlipid. Patients developing signs of hepatobiliary disorders should be assessed early to determine 
whether these conditions are related to SMOFlipid use.

•  Death in Preterm Neonates: Deaths in preterm neonates after infusion of lipid injectable emulsions 
containing only soybean oil have been reported in the medical literature. Autopsy findings in these 
preterm neonates included intravascular lipid accumulation in the lungs. Preterm and small-for-
gestational-age neonates have poor clearance of intravenous lipid emulsion and increased free fatty 
acid plasma levels following lipid emulsion infusion. This risk due to poor lipid clearance should be 
considered when administering intravenous lipid emulsions. Monitor patients receiving SMOFlipid for 
signs and symptoms of pleural or pericardial effusion. 

•  Hypersensitivity Reactions: SMOFlipid contains soybean oil, fish oil, and egg phospholipids, which may 
cause hypersensitivity reactions. Cross reactions have been observed between soybean and peanut. 
SMOFlipid is contraindicated in patients with known hypersensitivity to fish, egg, soybean, peanut 
protein, or to any of the active or inactive ingredients in SMOFlipid. If a hypersensitivity reaction occurs, 
stop infusion of SMOFlipid immediately and initiate appropriate treatment and supportive measures.

•  Infections: Lipid emulsions, such as SMOFlipid, can support microbial growth and are an independent 
risk factor for the development of catheter-related bloodstream infections. To decrease the risk 
of infectious complications, ensure aseptic techniques are used for catheter placement, catheter 
maintenance, and preparation and administration of SMOFlipid. Monitor for signs and symptoms 
of infection including fever and chills, as well as laboratory test results that might indicate infection 
(including leukocytosis and hyperglycemia). Perform frequent checks of the intravenous catheter 
insertion site for edema, redness, and discharge.

•  Fat Overload Syndrome: This is a rare condition that has been reported with intravenous lipid 
emulsions, and is characterized by a sudden deterioration in the patient’s condition (e.g., fever, 
anemia, leukopenia, thrombocytopenia, coagulation disorders, hyperlipidemia, hepatomegaly, 
deteriorating liver function, and central nervous system manifestations such as coma). A reduced or 
limited ability to metabolize lipids, accompanied by prolonged plasma clearance (resulting in higher 
lipid levels), may result in this syndrome. Although fat overload syndrome has been most frequently 
observed when the recommended lipid dose or infusion rate was exceeded, cases have also been 
described when the lipid formulation was administered according to instructions. 

  If signs or symptoms of fat overload syndrome occur, stop SMOFlipid. The syndrome is usually 
reversible when the infusion of the lipid emulsion is stopped.

•  Refeeding Syndrome: Administering PN to severely malnourished patients may result in refeeding 
syndrome, which is characterized by the intracellular shift of potassium, phosphorus, and magnesium as 
patients become anabolic. Thiamine deficiency and fluid retention may also develop. To prevent these 
complications, closely monitor severely malnourished patients and slowly increase their nutrient intake.

•  Hypertriglyceridemia: The use of SMOFlipid is contraindicated in patients with hypertriglyceridemia 
with serum triglyceride concentrations >1,000 mg/dL.

  Patients with conditions such as inherited lipid disorders, obesity, diabetes mellitus, or metabolic 
syndromes have a higher risk of developing hypertriglyceridemia with the use of SMOFlipid. In 

addition, patients with hypertriglyceridemia may have worsening of their hypertriglyceridemia with 
administration of SMOFlipid. Excessive dextrose administration may further increase such risk.

  Evaluate patients’ capacity to metabolize and eliminate the infused lipid emulsion by measuring 
serum triglycerides before the start of infusion (baseline value) and regularly throughout 
treatment. If triglyceride levels are above 400 mg/dL in adults, stop the SMOFlipid infusion and 
monitor serum triglyceride levels to avoid clinical consequences of hypertriglyceridemia such as 
pancreatitis. In pediatric patients with hypertriglyceridemia, lower triglyceride levels (i.e., below 
400 mg/dL) may be associated with adverse reactions. Monitor serum triglyceride levels to avoid 
potential complications with hypertriglyceridemia such as pancreatitis, lipid pneumonitis, and 
neurologic changes, including kernicterus.

  To minimize the risk of new or worsening of hypertriglyceridemia, assess high-risk patients for their 
overall energy intake including other sources of lipids and dextrose, as well as concomitant drugs that 
may affect lipid and dextrose metabolism.

•  Aluminum Toxicity: SMOFlipid contains no more than 25 mcg/L of aluminum. Prolonged PN 
administration in patients with renal impairment may result in aluminum reaching toxic levels. 
Preterm infants are at greater risk because their kidneys are immature, and they require large 
amounts of calcium and phosphate solutions, which contain aluminum. Patients with impaired kidney 
function, including preterm infants, who receive parenteral levels of aluminum at greater than 4 to 
5 mcg/kg/day can accumulate aluminum at levels associated with central nervous system and bone 
toxicity. Tissue loading may occur at even lower rates of administration.

•  Essential Fatty Acid Deficiency: Treatment-emergent cases of moderate or severe essential fatty acid 
deficiency (EFAD) (defined as the triene [Mead acid] to tetraene [arachidonic acid] ratio >0.2 and 
>0.4, respectively) were not observed in pediatric clinical trials of SMOFlipid up to 28 days. However, 
cases of EFAD have been reported in adults and pediatric patients in the postmarketing period with 
the use of SMOFlipid. The median time to onset was greater than 28 days among cases that reported 
time to onset. Monitor patients for laboratory evidence (e.g., abnormal fatty acid levels) and clinical 
symptoms of EFAD (e.g., skin manifestations and poor growth) because these signs may emerge 
before laboratory evidence of EFAD is confirmed. Laboratory testing using the triene to tetraene ratio 
may not be adequate to diagnose EFAD, and assessment of individual fatty acid levels may be needed. 
Ensure patients are receiving recommended dosages of SMOFlipid to prevent EFAD.

•  Monitoring/Laboratory Tests: Throughout treatment monitor serum triglycerides, fluid and electrolyte 
status, blood glucose, liver and kidney function, coagulation parameters, and complete blood count 
including platelets. 

  The lipids contained in SMOFlipid may interfere with some laboratory blood tests (e.g., hemoglobin, 
lactate dehydrogenase [LDH], bilirubin, and oxygen saturation) if blood is sampled before lipids have 
cleared from the bloodstream.  Conduct these blood tests at least 6 hours after stopping the infusion.  
SMOFlipid contains vitamin K that may counteract anticoagulant activity.

ADVERSE REACTIONS
Most common adverse drug reactions >1% of adult patients who received SMOFlipid from clinical trials 
were nausea, vomiting, hyperglycemia, flatulence, pyrexia, abdominal pain, increased blood triglycerides, 
hypertension, sepsis, dyspepsia, urinary tract infection, anemia and device-related infection.

Less common adverse reactions in ≤ 1% of adult patients who received SMOFlipid were dyspnea, 
leukocytosis, diarrhea, pneumonia, cholestasis, dysgeusia, increased blood alkaline phosphatase, 
increased gamma-glutamyltransferase, increased C-reactive protein, tachycardia, liver function test 
abnormalities, headache, pruritis, dizziness, rash and thrombophlebitis.

The most common adverse drug reactions in >1% of pediatric patients who received SMOFlipid anemia, 
vomiting, gamma-glutamyltransferase increased, nosocomial infection, cholestasis, pyrexia, C-reactive 
protein increased, hyperbilirubinemia, abdominal pain, bilirubin conjugated increased, diarrhea, 
tachycardia, thrombocytopenia, hyperglycemia, sepsis.

Less common adverse reactions in ≤1% of pediatric patients who received SMOFlipid were decreased 
hematocrit, metabolic acidosis, increased blood triglycerides, infection, increased blood alkaline 
phosphatase, increased alanine aminotransferase, fluid overload, hypertension, hypertriglyceridemia, 
and rash.

The following adverse reactions have been identified during post-approval use of SMOFlipid in 
countries where it is registered. Cardiac disorders: palpitations; General disorders and administration 
site conditions: chills, chest pain, malaise; Hepatobiliary disorders: cholestasis; Infections and 
Infestations: infection; Metabolism and nutrition disorders: fatty acid deficiency; Respiratory, Thoracic 
and Mediastinal Disorders: dyspnea; Skin and subcutaneous tissue disorders: hyperhidrosis; Vascular 
disorders: phlebitis.

To report SUSPECTED ADVERSE REACTIONS, contact Fresenius Kabi USA, LLC at 1-800-551-
7176, option 5, or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS
Soybean and olive oils in SMOFlipid contain vitamin K

1
 which may counteract the anticoagulant activity 

of vitamin K antagonists such as warfarin. In patients who receive concomitant SMOFlipid and warfarin, 
increase monitoring of laboratory parameters for anticoagulant activity.

USE IN SPECIFIC POPULATIONS

•  Pregnancy and Lactation: Administration of the recommended dose of SMOFlipid is not expected 
to cause major birth defects, miscarriage, or other adverse maternal or fetal outcomes. No animal 
reproduction studies have been conducted with SMOFlipid. Administration of the recommended dose 
of SMOFlipid is not expected to cause harm to a breastfed infant. There are no data on the presence 
of SMOFlipid in human or animal milk or its effects on milk production. 

•  Pediatric Use: The safety and effectiveness of SMOFlipid have been established as a source of 
calories and essential fatty acids for parenteral nutrition when oral or enteral nutrition is not possible, 
insufficient, or contraindicated in pediatric patients, including term and preterm neonates. Use of 
SMOFlipid in neonates is supported by evidence from short-term (i.e., 1- to 4- week) studies, and 
one study following neonates beyond 4 weeks [see Clinical Studies (14.2)]. Use of SMOFlipid in older 
pediatric patients is supported by evidence from a short-term (i.e., <28 days) study in pediatric patients 
28 days to 12 years of age and additional evidence from studies in adults [see Clinical Studies (14)]. 
The most common adverse reactions in SMOFlipid-treated pediatric patients were anemia, vomiting, 
gamma-glutamyltransferase increased, and nosocomial infection [see Adverse Reactions (6.1)]. 
PNALD, also referred to as IFALD, has been reported in pediatric patients who received SMOFlipid for 
more than 2 weeks. PNAC (a precursor to PNALD) was reported less frequently in SMOFlipid- treated 
patients compared to soybean oil lipid emulsion-treated patients in Pediatric Study 1 [see Warnings 
and Precautions (5.1) and Adverse Reactions (6.1)]. Although clinically significant cases of EFAD were 
not observed during short-term use in pediatric clinical studies, cases of EFAD have been reported 
with the use of SMOFlipid in the postmarketing setting [see Warnings and Precautions (5.9), Adverse 
Reactions (6.1)]. Monitor pediatric patients for laboratory evidence of EFAD because they may be 
particularly vulnerable to neurologic complications if adequate amounts of essential fatty acids are not 
provided [see Warnings and Precautions (5.9)]. Deaths in preterm infants after infusion of lipid injectable 
emulsions containing only soybean oil have been reported in medical literature [see Warnings and 
Precautions (5.2)]. Because of immature renal function, preterm infants receiving prolonged treatment 
with SMOFlipid may be at risk for aluminum toxicity [see Warnings and Precautions (5.8)].

OVERDOSAGE
In the event of an overdose, fat overload syndrome may occur. Stop the SMOFlipid infusion until 
triglyceride levels have normalized and symptoms have abated. The effects are usually reversible by 
stopping the lipid infusion. If medically appropriate, further intervention may be indicated. Lipids are 
not dialyzable from plasma.

Pediatric Age group Initial Dose Maximum Dose Duration of infusion

Birth to 2 years of age 
(including preterm 
and term neonates*)

0.5 to 1 g/kg/day

Increase the dose by 
0.5 to 1 g/kg/day 

3 g/kg/day 20 to 24 hours for preterm 
and term neonates

12 to 24 hours for patients

1 month to 2 years

2 to <12 years of age 1 to 2 g/kg/day

Increase the dose by 
0.5 to 1 g/kg/day 

3 g/kg/day 12 to 24 hours

12 to 17 years of age 1 to 2 g/kg/day 2.5 g/kg/day 12 to 24 hours
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AMY GALLOP, MD; CHARLOTTE MARX; PRACHETA BHAGAT; AND BRIDGET MCCOY, MD

THE 
CASE

Alex, an 18-year-old male patient, presented to the emergency department with a 
4-day history of paranoia, agitation, and disorganized behavior. He had no 
psychiatric history or prior mental health contact and no known medical conditions. 

Psychosis in an 
18-year-old male patient

History and examination:
Alex was admitted to the psychiatry 
unit due to agitation and violent be-
havior in the context of new-onset psy-
chosis. In the week leading up to his 
hospitalization, he had attempted to 
assault family members and punched 
holes in the walls. He believed that 
his father had hacked into his bank 
account and had been responsible 
for starting the COVID-19 pandemic. 
Alex had been sleeping approximate-
ly 4 hours per night. Concerned about 
his escalating agitation, his parents 
called for emergency medical services 
to take him to the hospital to be evalu-
ated. Alex had been working out reg-
ularly, using preworkout supplements 
and occasional marijuana. He had no 
previous mental status changes, func-
tional decline, or psychiatric contact.

On examination, he appeared 
afraid and was posturing and yell-

ing loudly. He had no visible le-
sions, track marks, or skin rashes. 
He was tachycardic to 110 beats 
per minute, with a temperature of 
101 °F and blood pressure within 
normal limits.

Laboratory testing
Due to sudden new-onset mental sta-
tus changes, a work-up for reversible 
causes of mental status change was 
performed. A CT scan of his head was 
unremarkable, and laboratory testing 
was negative for infectious etiologies, 
malignancy, or thyroid disease. Urine 
toxicology was positive for marijua-
na. Alex was seen by internal medi-
cine and psychiatry in the emergen-
cy department, and was medically 
cleared and subsequently admitted 
to the psychiatry unit on an invol-
untary basis owing to psychosis and 
violent behavior.

Differential diagnosis
The differential for new-onset psy-
chosis in an adolescent is broad and 
can be divided into psychiatric and 
nonpsychiatric causes. Psychiatric 
illnesses that present with psychotic 
symptoms include depression or bipo-
lar disorder, schizophrenia, schizoaf-
fective disorder, and brief psychot-
ic illness. Alex’s presentation is less 
typical of primary psychotic illness 
because it had an abrupt onset. Oth-
er differentials include metabolic ab-
normalities, infectious etiologies, ma-
lignancy, and substance use (Table 1). 

Hospital course
Upon admission to the inpatient psy-
chiatry unit, Alex was started on oral 
risperidone due to his level of distress 
regarding his psychosis. On day 2 of 
hospitalization, the inpatient psy-
chiatry team spoke with him and his 



TABLE 1. DIFFERENTIAL DIAGNOSIS

Metabolic 
abnormalities Infection Malignancy

Possible causes of 
substance-induced 

psychosis

Autoimmune 
disorders

Hyponatremia/   
hypernatremia

Hypokalemia 
Hyperammonemia 
Hypoglycemia/   

hypoglycemia 
Hypercalcemia 

Neurosyphilis 
HIV/AIDS
Herpes simplex virus
Lyme disease
COVID-19
Epstein Barr virus
Cytomegalovirus
Bacterial, viral, 

fungal meningitis 

Brain tumor
Paraneoplastic 

syndrome

Stimulants: cocaine,  
methamphetamine, 
amphetamine salts, 
methylphenidate

Cannabis or synthetic 
cannabis

Hallucinogens
Caffeine
Supplements

Lupus
Hashimoto 

thyroiditis
Graves disease
Sjögren syndrome 
�Anti–NMDA 

receptor 
encephalitis

Psychiatric illness

�Major depressive 
disorder

Bipolar disorder
Schizophrenia/ 

schizoaffective 
disorder

Brief psychotic illness 
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mother and screened him for possi-
ble ingestions or changes in behavior. 
For the past 4 months, Alex had been 
working out regularly and had begun 
using a preworkout supplement pow-
der containing caffeine, branched-
chain amino acids, vitamins, and 
minerals. Two weeks before presen-
tation, he had begun dry scooping 
(consuming without diluting in wa-
ter) preworkout supplement, which 
is a trend on TikTok. He was consum-
ing up to 2 scoops at a time, which 
equals 800 mg caffeine. He had used 
marijuana socially for the previous  
3 years, but neither his frequency of use 
nor supplier had changed during the  
previous year.

One month after hospitalization, 
Alex’s mother reported that he had 
no periods of disorganized thoughts, 
anger, or paranoia. After discharge, 
he had stopped all supplements, mari-
juana, caffeine, and risperidone. At a 
3-month follow-up visit, both he and 
his mother denied that he was having 
mood or psychotic symptoms. Alex’s 
cannabis use may have been a con-
tributing factor, but because he had 
been using cannabis 1 to 2 times per 

month for 3 years before presentation 
and there had been no changes in the 
frequency and quantity of his use or in 
his supplier, we felt that his psychosis 
was attributable to dry scooping the 
preworkout supplement.

Discussion
Alex developed substance-induced 
psychosis in the setting of dry scoop-
ing a preworkout supplement, a trend 
circulating on TikTok. Preworkout 
supplements are sold over the coun-
ter and used to enhance anaerobic 
exercise performance by decreasing 
fatigue and increasing endurance.1 

These supplements contain caffeine, 
amino acids, B vitamins, and other 
additives. Case reports and review 
articles have implicated caffeine as a 
trigger for psychosis,2 and we believe 
this resulted in Alex’s presentation. 

Only 8% of TikTok videos involving 
preworkout supplements show indi-
viduals consuming the supplements 
according to the instructions.3 Cases 
of cardiac strain and arrhythmia sec-
ondary to preworkout supplement 
use have been reported,4 but to our 
knowledge, this is the first report of an 

individual who developed prework-
out supplement–induced psychosis. 
Overall, the regulation of these sup-
plements is limited, and active ingre-
dients can vary. Due to ease of access, 
uncertainty of ingredients, and the 
possible physical and mental health 
consequences of use, physicians, 
teachers, and family members should 
consider counseling young adults on 
the risks of pre-workout supplement 
use. We had discussions with Alex 
and later with him and his mother and 
recommended talking about social 
media trends with physicians during 
routine health maintenance visits. 

In addition to dry scooping pre-
workout supplements,3 there are 
many other potentially dangerous 
trends circulating on TikTok. The 
“Benadryl challenge” encourages 

In addition to dry 
scooping preworkout 

supplements,3 there are 
many other potentially 

dangerous trends 
circulating on TikTok.



TABLE 2.DANGEROUS TIKTOK TRENDS 
Trend What is it? Dangers

Dry Scooping 
Preworkout3

Consuming scoops of preworkout without 
mixing it with water to get a more intense 
effect.

Cardiac arrythmias and ischemia, gastrointestinal upset, 
dehydration, and mental status changes, including 
psychosis.

5-HTP8

This is an amino acid that is converted into 
serotonin in the body. TikTok users are touting 
it as an OTC way to treat depression, curb 
appetite, and improve sleep.

This is not regulated by the FDA and may encourage 
self-medication for an underlying mood disorder that 
would warrant psychiatric treatment. If taken with other 
serotonergic agents, it could cause serotonin syndrome.

Benadryl 
Challenge5,6

Consuming > 300 mg Benadryl and then 
attempting to stay awake to experience an 
altered sense of reality.

Overdose can result in dry mouth, nausea, vomiting, 
seizures, and even coma, along with impaired judgment, 
reaction time, and coordination.

Natural Adderall7

L-tyrosine supplementation to increase focus 
and productivity. This is an amino acid that is 
produced by the body.

This could make an underlying thyroid disorder worse. If 
a person thinks they have attention-deficit/hyperactivity 
disorder, they should be seen by a psychiatrist.

Nutmeg Challenge8
Consuming large quantities of nutmeg in an 
effort to hallucinate.

Ingestion can result in dizziness, dry mouth, hallucinations, 
and seizures.

Headphone
or Earphone Waist

Challenge

Users see how many times they can wrap their 
headphone cords around their waist.

This can trigger disordered eating and body dissatisfaction 
and promote unrealistic body standards.
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viewers to take at least 12 tablets 
of Benadryl (a total of more than 
300 mg) and stay awake to halluci-
nate,5 and there have been numerous 
reports of adolescents requiring hos-
pitalization afterward.6 L-tyrosine, an 

OTC amino acid, has been promoted 
on TikTok as a “natural Adderall” to 
improve energy and focus.7 Videos 
also encourage the use of 5-HTP, a nat-
urally occurring amino acid the body 
uses to create serotonin, to curb ap-
petite and improve sleep and mood.7

Some TikTok users also encourage 
the consumption of large quantities 
of nutmeg to induce hallucinations.8

See Table 2 for other TikTok trends 

that may impact adolescent mental 
health. Although some social me-
dia trends may decrease the stigma 
surrounding mental health through 
discussion and normalization, many 
trends may promote self-diagnosis 
and self-treatment.

As the use of social media sites be-
comes increasingly common among 
teenagers, health care providers must 
be aware of the potential spread of 
misinformation via these sites. TikTok 
in particular is an algorithm-based 
platform where users share brief vid-
eos with keywords, or hashtags. “Fit-
ness and sports” is now the fourth 
most popular hashtag.9 Within this 
category, individuals share tips on 
diet and exercise, like dry scooping 
preworkout supplements, weight-
loss changes, meal plans, and related 
matters. Rapid and accessible dis-
semination of information, opinions, 
and trends through social media 
platforms may result in the spread 

of misinformation, self-diagnosis, 
and self-treatment.10 Some worri-
some trends include supplement use 
as the primary treatment for mental 
health conditions7 and the promotion 
of unrealistic body standards.11 On 
the other hand, these trends offer an 
opportunity for providers to engage 
adolescents and decrease the stigma 
around mental health. 

When dealing with this population, 
it is important to remain up to date on 
trends likely to impact them. With 
new-onset personality and behav-
ioral changes, supplement use should 
remain on the differential. Providers 
should educate family members on 
social media trends and exposure and 
offer appropriate treatment and sup-
port for this demographic.

For references, go to 
ContemporaryPediatrics.com/

dry-scooping

There have been 
numerous reports of 
adolescents requiring 
hospitalization 
afterward.6
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Perrigo is the ONLY manufacturer of ALL Store Brand 
Infant Formula sold in the U.S.

Should formula supplementation be needed, Perrigo believes everyone 
should have access to quality, affordable and complete infant nutrition.

Perrigo adheres to the same FDA quality and nutritional 
standards as the expensive name brands – as required by law

Offers a variety of routine and tolerance formulas manufactured 
in FDA-inspected facilities in Vermont and Ohio

Perrigo manufactured formulas provide complete nutrition
and are clinically-studied to support growth and development*

WALMART SAM’S CLUB KROGER CVS H-E-B COSTCO AMAZONTARGET

All Store Brand Infant Formulas sold in the U.S. are made by Perrigo and are available at these retailers and more:

WALMART KROGER CVS

Consider Store Brand Formula when discussing 
formula options with your families. Scan to learn 
more and request $20 rebates for your patients.

INFANT 
FORMULA

It’s Called Formula
for a Reason™

Over the past 30 years,
our high-quality ingredients, 

and strict manufacturing 
standards have allowed 

Perrigo to safely feed more 
than eight million babies.

It’s a formula—a formula for 
nutrition and a formula for 

quality and safety.
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Pediatricians may already be seeing 
more sick children walking through 
the clinic door than is normal for this 
time of year, and the trend may very 
well continue in the coming months. 
Scientists have been warning about 
the threat of a “triple epidemic” this 
winter, owing to the recent rise in cas-
es of respiratory syncytial virus (RSV), 
COVID-19, and inf luenza that are 
flooding the US health care system.1 

Speaking about the threat, Tina Q. 
Tan, MD, FAAP, FIDSA, FPIDS, told 
Contemporary Pediatrics® that physi-
cians have reported a massive surge 
in RSV and that many states are seeing 
extreme levels of influenza. In Chi-

cago, Illinois, where she works, RSV 
is surging, and she expects influenza 
and COVID-19 to do the same.

According to the Centers for Dis-
ease Control and Prevention (CDC), 
RSV often leads to mild coldlike symp-
toms, but the virus can be severe in in-
fants.2 RSV is also the most common 
cause of pneumonia and bronchiolitis 
in US children aged less than 1 year. 

Surveillance from the CDC indi-
cates rising nationwide rates of RSV 
infections as well as emergency de-
partment visits and hospitalizations, 
and the organization warns health 
care professionals to be prepared for 
an increase in respiratory viruses, in-

cluding RSV.
Because the symptoms of RSV, in-

fluenza, and COVID-19 overlap and 
all 3 viruses are circulating in the 
population,1 it may be difficult to 
pinpoint the cause of symptoms like 
fever, irritability, cough, and conges-
tion. In addition, these symptoms 
may also be caused by rhinoviruses, 
enteroviruses, parainf luenza, and 
coxsackieviruses .

Tan recommends that practitioners 
evaluate an individual’s symptoms to 
determine what respiratory illness 
they may have. If RSV is circulating at 
high rates in the area, it’s more likely 
that the child will have RSV than CO-

CELESTE KREWSON, 
ASSISTANT EDITOR

What you need to 
know about the rise 
of RSV, infl uenza, 
and COVID-19

Gearing up for a

triple 
threat
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VID-19 or influenza. She also suggests 
distinguishing viruses by symptom 
onset. A rapid onset is often indica-
tive of influenza, so parents can as-
sume their children have the f lu if 
symptoms appear over the course of 
a few hours.

At a media telebriefing, a CDC 
representative discussed how CO-
VID-19 had impacted the spread of 
other respiratory viruses.3 During the 
pandemic, the circulation of many 
respiratory illnesses plummeted, so 
now is the time when a large number 
of children are being exposed to these 
illnesses for the first time.

The CDC recently observed an in-
crease in RSV and influenza rates, 
with COVID-19 and its variants 
continuing to circulate. More than  
97 million cases of COVID-19 have 
been reported as of November 2022. 

Its tracking systems alert the CDC 
to the increase in influenzalike symp-
toms at this time of the year, and it 
has found that a variety of viruses 
are contributing to these symptoms. 
Influenza accounts for almost 20% of 
respiratory specimens observed, and 
young children are more likely to be 
affected by and hospitalized due to 
severe influenza.

Symptoms of RSV often appear in 
children 4 to 6 days after infection, 
and hospitalization is most common 
in children aged 4 years and younger. 
The CDC tracked RSV using a variety 
of surveillance systems and found 
that the virus is increasing in most 
of the regions defined by the Depart-
ment of Health and Human Services.

Because vaccines for influenza and 
COVID-19 have been declared safe by 
the CDC, the organization recom-
mends people protect themselves and 
their families by staying up to date 
with injections.

In clinical studies, Pfizer’s vaccine 
against RSV, RSVpreF, showed high 

efficacy at protecting infants when 
administered to pregnant mothers. 
Results from a phase 3 trial showed 
the vaccine was tolerated by new-
borns and efficacious at RSV pre-
vention.4 The trial included some 
74,000 pregnant individuals who 
received either vaccine or placebo. 
Administration took place during 
the second or third trimester and had  
positive results.

The vaccine met 1 of 2 primary end 
points, showing substantial efficacy 
in 69.4% of infants during the 6-month 
follow-up period. Statistical success 
was not met, but 57.1% meaningful ef-
ficacy was seen in infants from birth 
through the first 90 days of life, and 
51.3% in infants observed during the 
follow-up period.4

Vaccine immunogenicity was also 
tested in mothers and infants. The lat-
ter were followed for 1 year or more, 
and over 50%  for 2 years. The multi-
site study, which began in June 2020, 
was conducted in 18 countries and 
spanned several RSV seasons.

With a potential new drug applica-
tion to be filed by the end of 2022, the 
vaccine could create additional op-
portunities to protect infants against 
RSV. If approved, it would be the first 
maternal vaccine to protect infants 
against RSV for up to 6 months.4 

AstraZeneca and Sanofi are also 
vying for a place in the market with 
their RSV vaccine, the single-dose an-
tibody nirsevimab (Beyfortus),5 which 
was approved in early November by 

the European Medicines Agency for 
prevention of RSV in infants.6

FDA approval of nirsevimab could 
make it the first single-dose immuni-
zation for US infants born at term and 
preterm and for those with specific 
health conditions. In clinical studies, 
the vaccine met its primary end point 
of reducing lower respiratory tract 
infections caused by RSV compared 
with placebo.

Commercial use of nirsevimab is 
still in question, however, as the vac-
cine did not meet its secondary end 
point of reducing RSV hospitaliza-
tions more than placebo. 
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SYMPTOMS OF RSV OFTEN 
APPEAR IN CHILDREN 

 4 TO 6  

DAYS AFTER INFECTION. 

Watch Dr Tans interview at 
contemporarypediatrics.com/triple-threat.
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Important Safety Information for PEDIARIX
• Contraindications for PEDIARIX are: severe allergic reaction (eg, anaphylaxis) after a previous dose of 
any diphtheria toxoid-, tetanus toxoid-, pertussis-, hepatitis B-, or poliovirus-containing vaccine, or to 
any component of PEDIARIX; encephalopathy within 7 days of administration of a previous pertussis-
containing vaccine; progressive neurologic disorders

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

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

• The tip caps of the prefi lled syringes contain natural rubber latex, which may cause allergic reactions
• Syncope (fainting) can occur in association with administration of injectable vaccines. Procedures 
should be in place to avoid falling injury and to restore cerebral perfusion following syncope

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

For more information, please visit 

ThinkPEDIARIX.com 

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

PEDIARIX
A VACCINE WITH A 

HISTORY OF SUPPLY 
RELIABILITY
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DTaP=diphtheria, tetanus, and acellular pertussis; HepB=hepatitis B.

* Data as of May 2020. Shortages of vaccines were identifi ed by the Center for Biologics Evaluation and Research (CBER) within   
the Food and Drug Administration. CBER works closely with the manufacturer to voluntarily obtain accurate information.

†  Data are not available on the safety and eff ectiveness of using PEDIARIX following one or more doses of a DTaP vaccine from a  
diff erent manufacturer.

In 17 years, PEDIARIX has never 
had a supply shortage1,2

Other manufacturers had primary series DTaP or pediatric 
HepB vaccine shortages that lasted a year or more.3,4,* In fact,

Continue your DTaP immunization routine 
without interruption with PEDIARIX†

•  GSK distributed millions of additional doses to cover the 3
DTaP-containing vaccine shortages and the global pediatric 
HepB shortage to help reduce negative impact2

•  Shortages ranged from approximately 365 days to 940 days3,4 

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

• In clinical trials, common adverse reactions in infants receiving PEDIARIX included injection-site 
reactions (pain, redness, and swelling), fever, drowsiness, irritability/fussiness, and loss of appetite

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

Please see Brief Summary of Prescribing Information for PEDIARIX following this ad.

References: 1. Prescribing Information for PEDIARIX. 2. Data on fi le, GlaxoSmithKline. 3. CBER-
regulated products: resolved shortages. US Food & Drug Administration website. https://www.fda.gov/
vaccines-blood-biologics/safety-availability-biologics/cber-regulated-products-resolved-shortages. 
Updated April 2018. Accessed July 12, 2018. 4. CBER-regulated products: resolved shortages. US Food 
& Drug Administration website. https://www.fda.gov/vaccines-blood-biologics/safety-availability-
biologics/cber-regulated-products-resolved-shortages. Updated May 11, 2020. Accessed July 6, 2020.

©2020 GSK or licensor.
PDRJRNA200005 October 2020
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BRIEF SUMMARY
PEDIARIX (Diphtheria and Tetanus Toxoids and Acellular Pertussis Adsorbed, 
Hepatitis B (Recombinant) and Inactivated Poliovirus Vaccine)

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

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

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

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

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

(continued on next page)

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

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

Solicited Adverse Reactions

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

Adverse Reaction

PEDIARIX, Hib Vaccine, & 
PCV7

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

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

Localb

n 671 653 648 335 323 315
Pain, any

Pain, Grade 2 or 3

Pain, Grade 3

36 36 31 32 30 30

12 11 11 9 9 9

2 3 2 3 2 1

Redness, any 

Redness, >5 mm 

Redness, >20 mm

25c 37 40 18 33 39

6c 10c 13c 2 6 7

1 1c 3 0 0 2

Swelling, any 

Swelling, >5 mm 

Swelling, >20 mm

17c 27c 29 10 20 25

6c 10c 9c 2 5 4

2 3c 3 1 0 1

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

Feverd, >102.2°F

Feverd, >103.1°F

Feverd, M.A.

28c 39c 34c 20 30 24

7 14c 9 5 10 6

2c 4 3 0 3 2

1 1 1 0 0 0

1c 0 1 0 1 0

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

57 52 41 54 48 38

16 14 11 18 12 11

3 1 1 4 1 2

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

61 65 61 62 62 57

20 28c 25c 19 21 19 

3 4 4 4 3 3

Loss of appetite, any 
Loss of appetite, 
Grade 2 or 3 
Loss of appetite, 
Grade 3

30 31 26 28 27 24

7 8c 6 5 3 5

1 0 0 1 0 0

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

n = Number of infants for whom at least 1 symptom sheet was completed; 
for fever, numbers exclude missing temperature recordings or tympanic 
measurements. M.A. = Medically attended (a visit to or from medical personnel).
Grade 2 defined as sufficiently discomforting to interfere with daily activities. 
Grade 3 defined as preventing normal daily activities. a Within 4 days of vaccination 
defined as day of vaccination and the next 3 days. bLocal reactions at the injection 
site for PEDIARIX or INFANRIX. cRate significantly higher in the group that received 
PEDIARIX compared with separately administered vaccines (P value <0.05 [2-sided 
Fisher Exact test] or the 95% CI on the difference between groups [Separate minus 
PEDIARIX] does not include 0). dAxillary temperatures increased by 1°C and oral 
temperatures increased by 0.5°C to derive equivalent rectal temperature. 

Serious Adverse Events 

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

Deaths
In 14 clinical trials, 5 deaths were reported among 8,088 (0.06%) recipients of 

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

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

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

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

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

(continued on next page)

S:7"
S:10"

T:7.875"
T:10.75"

B:8.125"
B:11"



Job Name 20PED_11404320_Supply_Reliability_Journal_Ad_Contemporary_Pediatrics_SINGLES.indd

Job Setup

 Bleed: 8.125" x 11"  Artist: Hogan, Robert (PRN-MRM)

 Trim: 7.875" x 10.75"  Last Modified: 10-12-2020 7:44 PM

 Safety: 7" x 10"  Scale: None

 Gutter: None  # Pages: 5 of 5

GraphicServices:CLIENTS:GSK:PEDIARIX:20_PED:20PED_11404320_Supply_Reliability_Journal_Ad:20PED_11404320_Supply_Reliabili-
ty_Journal_Ad_Contemporary_Pediatrics_SINGLES.indd

Fonts
None

Links
ART_PED:PED_COMMON_ART:PED_2020_Brief_Summary:20PED_11431661_2020_Brief_Summary.pdf

 Black

Inks Document Path, Fonts & Placed Graphics

CONTEMPORARY PEDIATRICS

Manufactured by GlaxoSmithKline Biologicals  
Rixensart, Belgium, U.S. License 1617, and 
GSK Vaccines GmbH 
Marburg, Germany, U.S. License 1617 
Distributed by GlaxoSmithKline 
Research Triangle Park, NC 27709

©2020 GSK group of companies or its licensor. 

PDX:26BRS

Revised: 11/2019

Adverse 
Reaction

PEDIARIX
Historical DTaP  

Controls

Difference 
(PEDIARIX–

DTaP 
Controls)

N n % (95% CI) N n % (95% CI) % (95% CI)
All Seizures
(with or without fever)
Dose 1, Days 

0-7
40,000 7 0.02

(0.01, 0.04)
39,232 6 0.02

(0.01, 0.03)
0.00

(-0.02, 0.02)

Dose 2, Days 
0-7

40,000 3 0.01
(0.00, 0.02)

37,405 4 0.01
(0.00, 0.03)

0.00
(-0.02, 0.01)

Dose 3, Days 
0-7

40,000 6 0.02
(0.01, 0.03)

40,000 5 0.01
(0.00, 0.03)

0.00
(-0.01, 0.02)

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

116,637 15 0.01
(0.01, 0.02)

0.00
(-0.01, 0.01)

Medically-Attended  
Fevera

Dose 1, Days 
0-3 
Dose 2, Days 
0-3

Dose 3, Days 
0-3

Total doses

7,500 14 0.19
(0.11, 0.30)

7,500 14 0.19
(0.11, 0.30)

0.00
(-0.14, 0.14)

7,500 25 0.33
(0.22, 0.48)

7,500 15 0.20
(0.11, 0.33)

0.13
(-0.03, 0.30)

7,500 21 0.28
(0.17, 0.43)

7,500 19 0.25
(0.15, 0.39)

0.03
(-0.14, 0.19)

22,500 60 0.27
(0.20, 0.34)

22,500 48 0.21
(0.16, 0.28)

0.05
(-0.01, 0.14)

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

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

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

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

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

Hepatobiliary Disorders
Jaundice.b

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

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

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

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

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

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

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

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

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

©2020 GSK or licensor.
PDRJRNA200005 October 2020
Produced in USA.
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Obesity in children and adolescents 
is a growing global public health con-
cern. Recent data indicate that up-
wards of 18.5% of children and ad-
olescents in the United States have 
obesity.1,2 The Centers for 
Disease Control and Pre-
vention and the American 
Academy of Pediatrics de-
fine obesity in individuals 
aged 2 to 20 years as a body 
mass index (BMI) equal to 
or above the 95th percen-
tile of the percentile range 
on a specific BMI-for-age 
growth chart.3

Given pathophysiologi-
cal changes associated with 
a higher body proportion of 
fat in obesity, drug pharma-
cokinetics may be altered, 
and therefore, adjustments 
to medication dosing may 
be required.4 Furthermore, 
there is a risk of drug doses 
exceeding the recommend-
ed maximum amount if 
total body weight (TBW) is 
used for weight-based dos-
ing of certain drugs.5

However, because of the lack of 
pharmacokinetic studies of individu-
al drugs in children and adolescents 
with obesity, there is limited guidance 
for determining whether drug dose 

adjustments are necessary. Evalu-
ation of pharmacokinetic changes, 
drug properties, and patient factors 
are important considerations when 
determining optimal doses.

Pediatric obesity 
presents complexities in 
medication dosing
AMY L. KISKADDON, PHARMD, MBA, BCPPS

TABLE 1.
PHARMACOKINETIC CONSIDERATIONS IN OBESITY5-7

PHARMACOKINETICS OBESITY EFFECT EXAMPLES OF DRUGS

Absorption None N/A

Vd

Increased Vd for highly 
lipophilic drugs
Altered Vd for water-
soluble drugs

Benzodiazepines, opioids, propranolol
Aminoglycosidesa (ABW)

Metabolism
Reduced CYP3A4 activity, 
increased CYP2E1 activity

Fentanyl, midazolam, carbamazepine

CL
Increased with body 
weight, decreased depend-
ing on drug metabolism

Aminoglycosides,a cimetidine, some 
benzodiazepines, steroids

t
½

Lipophilic drugs may accu-
mulate in adipose tissue
Increased Vd and/or 
decreased clearance may 
prolong t½

Dependent on Vd and CL

ABW, adjusted body weight; CL, clearance; CYP, cytochrome P450; t½, half-life; Vd, volume of distribution. 
aamikacin, gentamicin, tobramycin
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Pharmacokinetic changes in 
obesity
Given changes in body composi-
tion and physiology that occur in 
the setting of obesity, alterations 
in drug pharmacokinetics may re-
sult in therapeutic failure or toxicity  
(Table 1).5-7 Children and adolescents 
with obesity have a higher proportion 
of body fat and changes in volume of 
distribution (Vd), although the direc-
tion and magnitude are difficult to 
predict. Vd is affected by physiological 
changes that occur in obesity, such as 
body mass, extracellular water, tissue 
perfusion, and proportions of lean and  
fat tissue.5

Vd is typically larger for lipophilic 
medications because of distribution 
of the drugs into adipose tissues and 
is often altered for hydrophilic medi-
cations as well (ie, increased or de-
creased). Additionally, metabolism 
and clearance may be affected by 
obesity. It is thought that individu-
als with obesity may have changes 
in hepatic clearance and increased 
phase 1 and 2 reactions. Increased 
kidney size has been noted with 
higher TBW, leading to increased 
glomerular filtration rate.5-8 Collec-
tively, these physiological and phar-
macokinetic changes may require 
adjustments to the loading dose, dose 

interval, and time to reach steady  
state in certain medications.

Dosing in pediatric patients 
with obesity
Dosing regimens in pediatric patients 
are based on age, weight, and body 
surface area (BSA). Dosing based on 
weight and BSA is the most utilized 
method. However, in children and 
adolescents with obesity, this may 
lead to doses greater than the maxi-
mum dose for adults. Adjusted mea-
sures of weight have been developed 
to help accommodate these chang-
es, including ideal body weight (IBW) 
and adjusted body weight (ABW)  
(Table 2).9-11 The selection of a size 
description for dosing is often consid-
ered when the patient TBW is greater 
than 120% of the IBW and prevents ex-
cess doses or accumulation of medi-
cations.11 Lean body weight may be 
used for maintenance dosing. BSA 
using the Mosteller equation for indi-
viduals aged 1 month to 14 years may 
also be used for certain treatments, 
such as chemotherapy.10-12 Patient-
specific characteristics such as un-
derlying organ function, illness se-
verity, and extent of obesity must also 

be considered. Additionally, medica-
tion characteristics including Vd, li-
pophilicity, hydrophilicity, and ther-
apeutic range should be evaluated. 
Collectively, these factors are useful 
for determining appropriate loading 
and maintenance dosing. If a loading 
dose is required in pediatric patients 
with obesity, TBW is typically used for 
lipophilic drugs, ABW for partially li-
pophilic drugs, and IBW for hydro-
philic drugs.

Medication dosing 
adjustments in children and 
adolescents with obesity
Most data available to guide pediatric 
dosing recommendations are based 
on recommendations for adult pa-
tients with obesity.11 Given the limit-
ed published data to guide dosing in 
children and adolescents with obesi-
ty, attention should be given to dosing 
selected for individual medications 
(Table 3). To prevent potential errors, 
the American Academy of Pediatrics 
recommends that patients’ weights 
are appropriate for the weight-based 
dosing regimen and that adult doses 
are not exceeded. 

TAbLe 2.  

BODY COMPOSITION DESCRIPTIONS FOR CHILDREN9-11

WEIGHT DESCRIPTION DEFINITION AND CALCULATION

ABW Lean body mass + proportion of excess mass
IBW + prespecified cofactora × (TBW − IBW)

BSA (Mosteller)12 Square root [(height [cm] × weight [kg])/3600]

IBW10 Lean body mass in children aged 2 to 20 years
[(50th percentile BMI-for-age) × (height in m)]2

TBW10 Actual body weight

ABW, adjusted body weight; BMI, body mass index; BSA, body surface area; IBW, ideal body weight; TBW, total 

body weight. aThe prespecific cofactor is medication specific.

Recent data 
indicate that 
upward of 18.5% 
of children and 
adolescents in the 
United States have 
obesity.1,2 
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DRUG DOSING CONSIDERATIONS IN 
PEDIATRIC OBESITY

ANALGESICS/SEDATIVES

Acetaminophen14 TBW up to adult maximum dose, 
may consider IBW

Benzodiazepines15 TBW for loading doses, consider 
IBW for maintenance dosing

Dexmedetomidine17 ABW, monitor for adverse effects

Fentanyl16 IBW for maintenance dosing and 
adult dosing, titrate to effect

Hydromorphone15 IBW for maintenance dosing; 
titrate to effect, consider adult 
dosing

Ibuprofen16 TBW up to adult maximum dose

Ketamine15 IBW for maintenance dosing and 
adult dosing, titrate to effect

Ketorolac16 TBW up to adult maximum dose

Methadone15 Caution due to increased risk of 
adverse effects and accumulation 
of adipose tissue

Morphine15 IBW for maintenance dosing and 
adult dosing, titrate to effect

Oxycodone15 IBW for maintenance dosing and 
adult dosing, titrate to effect

Propofol15 Lower dose and titrate, monitor 
for adverse effects

ANTIARRHYTHMICS

Amiodarone18 TBW up to maximum adult dose

Lidocaine19 TBW up to maximum adult dose 
and monitor

ANTICOAGULANTS

Enoxaparin20,21 Therapeutic drug monitoring to 
ensure within goal range

Heparin22,23 Therapeutic drug monitoring, may 
consider using ABW

DRUG DOSING CONSIDERATIONS IN 
PEDIATRIC OBESITY

ANTIEPILEPTICS

Carbamazepine24 IBW for maintenance dosing, use 
adult maximum dose

Levetiracetam25 Use adult maximum dose

Phenytoin/ 
fosphenytoin26

Monitor levels, consider extent of 
obesity and IBW for maintenance 
dosing

Phenobarbital27 TBW, monitor levels

Valproic acid26 Use adult maximum dose

ANTIFUNGALS

Fluconazole26 TBW up to adult maximum dose

Micafungin26 TBW up to adult maximum dose

Voriconazole28 Therapeutic drug monitoring, 
consider extent of obesity and 
using IBW

ANTIMICROBIALS/ANTIVIRALS

Acyclovir26 IBW

Aminoglycosides  
(amikacin,  
gentamicin, tobramycin)26

ABW (cofactor of 0.4) and thera-
peutic drug monitoring

Azithromycin29 TBW up to adult maximum dose

Carbapenem28 TBW up to adult maximum dose

Cephalosporin28 TBW up to adult maximum dose

Ciprofloxacin26 TBW up to adult maximum dose

Clindamycin30 TBW up to adult maximum dose

Daptomycin28 ABW

Linezolid28 TBW up to adult maximum dose

Metronidazole26 TBW up to adult maximum dose

Penicillin28 TBW up to adult maximum dose

TAbLe 3. MEDICATION DOSING IN PEDIATRIC OBESITY
C O N T I N U E D  F R O M  PAGE 32
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The Pediatric Pharmacy 
Association supports the following 
empiric dosing considerations for 
pediatric patients13:

1 Less than 18 years of age and less than 
40 kg: utilize weight-based dosing

2 Less than 18 years of age and greater 
than or equal to 40 kg: utilize weight-

based dosing with adult maximum doses or 
total daily doses for the specific indication

3 Therapeutic drug monitoring as 
indicated to ensure effective and 

safe therapy

Conclusion
Given the continued rise of obesity 
in children and adolescents, thought 
should be given to dosing when se-
lecting medications. Pathophysio-
logic changes associated with obesity 
can predict alterations in drug phar-
macokinetics and pharmacodynam-
ics, but consideration should be giv-
en to disease state and drug-specific 
properties. Therapeutic drug moni-
toring may also be of use where fea-
sible to assess effectiveness and safety 
of dosing regimens. Future research 
should evaluate pediatric population 
pharmacokinetics/pharmacodynam-
ics in patients with obesity.

 Amy L. Kiskaddon is a cardiovascular 
intensive care unit/cardiac transplant clinical 
pharmacist at Johns Hopkins All Children’s 
Hospital in St Petersburg, Florida, and an 
assistant professor of pediatrics in the division 
of pediatric cardiology at Johns Hopkins 
University School of Medicine in 
Baltimore, Maryland.

For references, go to 
ContemporaryPediatrics.com/

obesity-drug-dosing

DRUG DOSING CONSIDERATIONS IN PEDIATRIC OBESITY

Sulfamethoxazole/trimethoprim28 TBW up to adult maximum dose

Vancomycin28 TBW up to adult maximum dose, therapeutic drug 
monitoring

PARALYTICS

Cisatracurium31 IBW

Rocuronium31 IBW

Vecuronium31 IBW

VASOPRESSORS/VASODILATORS

Dopamine26 TBW, titrate to effect

Dobutamine26 TBW, titrate to effect

Epinephrine26 TBW, titrate to effect

Milrinone26 TBW, titrate to effect

Nitroprusside26 TBW up to adult maximum dose

Nicardipine26 TBW up to adult maximum dose

OTHER

Albumin26 IBW

Digoxin26 IBW

Diphenhydramine26 TBW up to adult maximum dose

Enalapril32 TBW up to adult maximum dose

Furosemide6 TBW up to adult maximum dose

H2-receptor antagonists34 TBW up to adult maximum dose

Immunoglobulin G33 IBW or adjusted body weight

Ondansetron26 TBW up to adult maximum dose

Proton pump inhibitors34 TBW up to adult maximum dose

Steroids34 TBW up to adult maximum dose, consider extent 
of obesity and use of ABW

ABW, adjusted body weight; H2, histamine 2; IBW, ideal body weight; TBW, total body weight.
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In an interview with Contemporary Pe-
diatrics®, Lisa Hunter Romanelli, PhD, 
CEO of The REACH Institute, out-
lined what has been done to address 
the children’s mental health crisis and 
what still needs to be done.

The federal government has put 
$300 million into funding for school-
based mental health services and 
community mental health clinics, 
both of which Romanelli considered 
great developments for addressing 
children’s mental health. Addition-
ally, the US Preventive Services Task 
Force took an important step in ad-
dressing mental health by issuing 
guidelines on screening anxiety in 
children aged 8 to 13 years.

Structural racism was defined as a 
contributor to the crisis. To address 
this, the House of Representatives 
passed the Pursuing Equity in Men-
tal Health Act, which is meant to ad-
dress racial and ethnic disparities in 
mental health. Although the Senate 
has not passed the bill yet, Romanelli 
considers the bill getting through the 
House a promising development. At 
the same time, she notes there is more 
to be done.

The mental health crisis came to 
public attention during the COVID-19 
pandemic. “COVID-19 exacerbated 
an existing crisis in children’s mental 

health,” Romanelli said, noting that 
approximately 1 in 5 children expe-
rienced mental health issues even 
before COVID-19. Organizations 
such as The REACH Institute focused 
on addressing these issues prior to  
the pandemic.

During the COVID-19 pandemic, 
children were at home, increasing 
contact between parents and chil-
dren. Romanelli said this allowed 
parents and caregivers to notice the 
effects that mental health issues had 
on their children. She believes this led 
to increased recognition of children’s 
mental health.

Unfortunately, Romanelli said, 
few systemic efforts have been made 
to support children whose parents 
died during the COVID-19 pan-
demic, despite new statistics saying 
over 200,000 children experienced 
the death of a parent because of  
COVID-19. Currently, there is no 
method of identifying these children.

Romanelli stated that more needs 

to be done to address this issue, but 
individual providers can help chil-
dren by recognizing children’s grief 
and talking to them about what hap-
pened and what they need. A webinar 
has been posted on The REACH Insti-
tute’s website about helping children 
deal with loss and grief.

According to Romanelli, improving 
children’s mental health will require 
more primary care physicians, espe-
cially those comfortable with tackling 
mental health issues. Pediatric care 
providers are a helpful resource for 
children, and the more comfortable 
they are in their practice, the more 
help children can receive.

R E F E R E N C E
Krewson C. One year since AAP declared mental 
health crisis: what’s changed? Contemporary Pediatrics. 
November 7, 2022. Accessed November 8, 2022. 
https://www.contemporarypediatrics.com/view/
one-year-since-aap-declared-mental-health-crisis-
what-s-changed-

What has changed since the 
AAP declared a mental health 
crisis a year ago?
CeLeSTe KreWSON, ASSISTANT eDITOr

Watch the video 
interview  
Scan this QR code

...few systemic efforts 
have been made to 
support children whose 
parents died during the 
COVID-19 pandemic.
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of infants hospitalized for RSV 
were born at term with no 
underlying conditions.2†

Severe RSV is unpredictable. 
Any infant can be hospitalized 
in their fi rst season.2† ~72%

To learn more about the real impact of severe RSV disease, visit RethinkRSV.com 
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Indication for PRIORIX

PRIORIX is a vaccine indicated for active immunization for the prevention of measles, mumps, and rubella in 
individuals 12 months of age and older. 

Important Safety Information for PRIORIX

• Contraindications for PRIORIX are: a history of severe allergic reactions (e.g., anaphylaxis) to any component 
of the vaccine or after a previous dose of any measles, mumps, and rubella virus-containing vaccine; severe 
humoral or cellular (primary or acquired) immunodeficiency; and pregnancy. Pregnancy should be avoided for 
1 month after vaccination

• Appropriate medical treatment used to manage immediate allergic reactions must be available in the event an 
acute anaphylactic reaction occurs following administration of PRIORIX

• There is a risk of febrile seizures following immunization with PRIORIX
• Thrombocytopenia and thrombocytopenic purpura have been reported following vaccination with PRIORIX
• Syncope (fainting) can occur in association with administration of injectable vaccines, including PRIORIX. 

Procedures should be in place to avoid injury from fainting
• The tip caps of the prefilled syringes of diluent contain natural rubber latex, which may cause 

allergic reactions
• Vaccination with PRIORIX may not result in protection in all vaccine recipients 

Indication for PRIORIX
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PRIORIX—
A CHOICE FOR MMR VACCINATION

MMR=measles, mumps, and rubella.

Indication for PRIORIX

PRIORIX is a vaccine indicated for active immunization for the prevention of measles, mumps, and rubella in 
individuals 12 months of age and older. 

Important Safety Information for PRIORIX

• Contraindications for PRIORIX are: a history of severe allergic reactions (e.g., anaphylaxis) to any component 
of the vaccine or after a previous dose of any measles, mumps, and rubella virus-containing vaccine; severe 
humoral or cellular (primary or acquired) immunodeficiency; and pregnancy. Pregnancy should be avoided for 
1 month after vaccination

• Appropriate medical treatment used to manage immediate allergic reactions must be available in the event an 
acute anaphylactic reaction occurs following administration of PRIORIX

• There is a risk of febrile seizures following immunization with PRIORIX
• Thrombocytopenia and thrombocytopenic purpura have been reported following vaccination with PRIORIX
• Syncope (fainting) can occur in association with administration of injectable vaccines, including PRIORIX. 

Procedures should be in place to avoid injury from fainting
• The tip caps of the prefilled syringes of diluent contain natural rubber latex, which may cause 

allergic reactions
• Vaccination with PRIORIX may not result in protection in all vaccine recipients 

• In clinical trials, the most commonly reported (≥10%) solicited adverse reactions were:  
– Age 12 through 15 months–local: pain (26%) and redness (25%); systemic: irritability (63%), loss of appetite (45%), 

drowsiness (45%), and fever (35%)
– Age 4 through 6 years–local: pain (41%), redness (22%) and swelling (11%); systemic: loss of appetite (21%), 

drowsiness (27%), and fever (24%)  
– Age 7 years and older–local: pain (12%) and redness (12%)

• Administration of immune globulins and other blood products concurrently with PRIORIX may interfere with
the expected immune response to the vaccine

• If a tuberculin test is to be done, it should be administered either any time before, simultaneously with, 
or at least 4 weeks after PRIORIX to avoid false-negative results

Please see Brief Summary of full Prescribing Information for PRIORIX following this ad.

References: 1. Prescribing Information for PRIORIX. 2. Prescribing 
Information for M-M-R II. 3. Data on file, GSK. 

See the data at PRIORIX.com
Order PRIORIX today 
at GSKDirect.com or from your
preferred wholesaler/distributor.

PRIORIX: a choice for your MMR 
vaccine and a seamless transition 
for your immunization schedule1,2

PRIORIX can be administered as the 
first dose at 12 through 15 months 
of age and as the second dose at 4 
through 6 years of age1

•  PRIORIX can be administered as a 
second dose to individuals who 
have received a first dose of another 
MMR-containing vaccine1

PRIORIX1:
•  Effectiveness based on a 

comparison of immune responses 
relative to M-M-R II

• Safety evaluated in 6 clinical trials 
GSK has been an MMR vaccine 
manufacturer outside the United 
States since 1997.3 PRIORIX was 
approved in the United States 
in 2022.1

©2022 GSK or licensor.
PRIJRNA220003 September 2022 
Produced in USA.  

Trademarks are property of their respective owners.
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Indication for PRIORIX

PRIORIX is a vaccine indicated for active immunization for the prevention of measles, mumps, and rubella in 
individuals 12 months of age and older. 

Important Safety Information for PRIORIX

• Contraindications for PRIORIX are: a history of severe allergic reactions (e.g., anaphylaxis) to any component 
of the vaccine or after a previous dose of any measles, mumps, and rubella virus-containing vaccine; severe 
humoral or cellular (primary or acquired) immunodeficiency; and pregnancy. Pregnancy should be avoided for 
1 month after vaccination

• Appropriate medical treatment used to manage immediate allergic reactions must be available in the event an 
acute anaphylactic reaction occurs following administration of PRIORIX

• There is a risk of febrile seizures following immunization with PRIORIX
• Thrombocytopenia and thrombocytopenic purpura have been reported following vaccination with PRIORIX
• Syncope (fainting) can occur in association with administration of injectable vaccines, including PRIORIX. 

Procedures should be in place to avoid injury from fainting
• The tip caps of the prefilled syringes of diluent contain natural rubber latex, which may cause 

allergic reactions
• Vaccination with PRIORIX may not result in protection in all vaccine recipients 
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PRIORIX—
A CHOICE FOR MMR VACCINATION

MMR=measles, mumps, and rubella.

Indication for PRIORIX

PRIORIX is a vaccine indicated for active immunization for the prevention of measles, mumps, and rubella in 
individuals 12 months of age and older. 

Important Safety Information for PRIORIX

• Contraindications for PRIORIX are: a history of severe allergic reactions (e.g., anaphylaxis) to any component 
of the vaccine or after a previous dose of any measles, mumps, and rubella virus-containing vaccine; severe 
humoral or cellular (primary or acquired) immunodeficiency; and pregnancy. Pregnancy should be avoided for 
1 month after vaccination

• Appropriate medical treatment used to manage immediate allergic reactions must be available in the event an 
acute anaphylactic reaction occurs following administration of PRIORIX

• There is a risk of febrile seizures following immunization with PRIORIX
• Thrombocytopenia and thrombocytopenic purpura have been reported following vaccination with PRIORIX
• Syncope (fainting) can occur in association with administration of injectable vaccines, including PRIORIX. 

Procedures should be in place to avoid injury from fainting
• The tip caps of the prefilled syringes of diluent contain natural rubber latex, which may cause 

allergic reactions
• Vaccination with PRIORIX may not result in protection in all vaccine recipients 

• In clinical trials, the most commonly reported (≥10%) solicited adverse reactions were:  
– Age 12 through 15 months–local: pain (26%) and redness (25%); systemic: irritability (63%), loss of appetite (45%), 

drowsiness (45%), and fever (35%)
– Age 4 through 6 years–local: pain (41%), redness (22%) and swelling (11%); systemic: loss of appetite (21%), 

drowsiness (27%), and fever (24%)  
– Age 7 years and older–local: pain (12%) and redness (12%)

• Administration of immune globulins and other blood products concurrently with PRIORIX may interfere with
the expected immune response to the vaccine

• If a tuberculin test is to be done, it should be administered either any time before, simultaneously with, 
or at least 4 weeks after PRIORIX to avoid false-negative results

Please see Brief Summary of full Prescribing Information for PRIORIX following this ad.

References: 1. Prescribing Information for PRIORIX. 2. Prescribing 
Information for M-M-R II. 3. Data on file, GSK. 

See the data at PRIORIX.com
Order PRIORIX today 
at GSKDirect.com or from your
preferred wholesaler/distributor.
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for your immunization schedule1,2

PRIORIX can be administered as the 
first dose at 12 through 15 months 
of age and as the second dose at 4 
through 6 years of age1

•  PRIORIX can be administered as a 
second dose to individuals who 
have received a first dose of another 
MMR-containing vaccine1

PRIORIX1:
•  Effectiveness based on a 

comparison of immune responses 
relative to M-M-R II

• Safety evaluated in 6 clinical trials 
GSK has been an MMR vaccine 
manufacturer outside the United 
States since 1997.3 PRIORIX was 
approved in the United States 
in 2022.1
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           BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

PRIORIX (Measles, Mumps, and Rubella Virus Vaccine, Live), 
suspension for subcutaneous injection

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

1 INDICATIONS AND USAGE 

PRIORIX is a vaccine indicated for active immunization for the 
prevention of measles, mumps, and rubella in individuals 12 months 
of age and older.

4 CONTRAINDICATIONS 
4.1 Severe Allergic Reactions 
Do not administer PRIORIX to individuals with a history of severe 
allergic reactions (e.g., anaphylaxis) to any component of the  
vaccine or after a previous dose of any measles, mumps, and  
rubella virus-containing vaccine [see Description (11) of full 
prescribing information].

4.2 Immunosuppression 

Due to the risk of disseminated vaccine virus infection, do not 
administer PRIORIX to individuals with severe humoral or cellular 
(primary or acquired) immunodeficiency.

4.3 Pregnancy 
Do not administer PRIORIX to individuals who are pregnant. 
Pregnancy should be avoided for 1 month after vaccination [see Use 
in Specific Populations (8.1)]. 

5 WARNINGS AND PRECAUTIONS 
5.1 Allergic Vaccine Reactions 

Appropriate medical treatment used to manage immediate allergic 
reactions must be available in the event an acute anaphylactic 
reaction occurs following administration of PRIORIX.

5.2 Febrile Seizures 

There is a risk of febrile seizure following immunization with PRIORIX 
[see Adverse Reactions (6.1)].

5.3 Thrombocytopenia 

Thrombocytopenia and thrombocytopenic purpura have been reported 
following vaccination with PRIORIX [see Adverse Reactions (6.2)].

5.4 Syncope 

Syncope (fainting) can occur in association with administration of 
injectable vaccines, including PRIORIX. Procedures should be in 
place to avoid injury from fainting.

5.5 Latex 

The tip caps of the prefilled syringes of diluent contain natural rubber 
latex, which may cause allergic reactions.

5.6 Risk of Vaccine Virus Transmission 

Live attenuated rubella vaccine virus has been detected in the nose and 
throat of individuals 7 to 28 days after vaccination with a rubella virus 
containing vaccine. No documented confirmed cases of transmitted 
rubella vaccine virus have been reported.1 [see Reference 1 of full prescribing information]

5.7 Limitation of Vaccine Effectiveness 

Vaccination with PRIORIX may not protect all susceptible individuals.

6 ADVERSE REACTIONS 

The most commonly reported (≥10%) solicited adverse reactions in 
the following age groups in clinical trials were: 
 
•  Age 12 through 15 months – local: pain (26%) and redness (25%); 

systemic: irritability (63%), loss of appetite (45%), drowsiness 
(45%), and fever (35%)

•   Age 4 through 6 years – local: pain (41%), redness (22%), and 
swelling (11%); systemic: loss of appetite (21%), drowsiness 
(27%), and fever (24%)

•  Age 7 years and older – local: pain (12%) and redness (12%)

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of a 
vaccine cannot be directly compared with rates in the clinical trials of 
another vaccine and may not reflect the rates observed in practice.

The safety of PRIORIX was evaluated in 6 clinical studies, in which 
a total of 12,151 participants (6,391 in the United States) received at 
least 1 dose of PRIORIX: 8,780 children (4,148 in the United States) 
12 through 15 months of age; 2,917 children (1,950 in the United 
States) 4 through 6 years of age; and 454 adults and children (293 
in the United States) 7 years of age and older. Across the 6 studies, 

participants who received PRIORIX are as follows: 51.6% were male; 
64.6% were White, 18.4% were Asian, 6.1% were Black, and 10.9% 
were of other racial groups (including American Indian/Native American, 
Native Hawaiian/Pacific Islander, Arabic/North African and Other); and 
14.3% were of Hispanic/Latino ethnicity. The racial/ethnic distribution 
of participants who received PRIORIX and M-M-R II was similar.

Children 12 through 15 Months of Age Who Received PRIORIX as a 
First Dose

In a randomized, observer-blind, controlled clinical study (Study 1, 
NCT01702428) conducted in 5 countries (United States [including 
Puerto Rico], Estonia, Finland, Mexico and Spain), 5,003 participants 
12 through 15 months of age received a first dose of PRIORIX 
(n = 3,714) or M-M-R II (n = 1,289) given concomitantly with HAVRIX 
(Hepatitis A Vaccine) and VARIVAX (Varicella Virus Vaccine Live, 
Merck & Co., Inc.); children enrolled in the United States also 
received PREVNAR 13 (Pneumococcal 13-valent Conjugate Vaccine, 
Pfizer Inc.) concomitantly. In the overall population, 51.3% were 
male; 75.6% were White, 4.8% were Black, 3.5% were Asian, 
16.1% were of other racial groups (including American Indian/
Native American, Native Hawaiian/Pacific Islander, Arabic/North 
African and Other); and 18.6% were of Hispanic/Latino ethnicity. 
The median age of participants was 12 months (range: 11 to 16 
months). Local solicited adverse reactions were recorded by parents 
or guardians using standardized diary cards for 4 days. Systemic 
solicited adverse reactions of drowsiness, loss of appetite, and 
irritability were collected for 15 days, and fever, rash, parotid/salivary 
gland swelling, febrile convulsions, and signs of meningeal irritation 
(i.e., neck stiffness with or without photophobia or headache) were 
collected for 43 days (Table 1). Unsolicited adverse events that 
occurred within 43 days following vaccination were recorded using 
diary cards supplemented by medical review. Data on solicited 
adverse reactions and unsolicited adverse events were transcribed 
into the study database during an on-site visit on Day 42 and via 
telephone contact on Day 180.

Table 1. Incidence of Solicited Local and Systemic Adverse 
Reactions after the First Dose of PRIORIX Compared with 
M-M-R II in Children 12 through 15 Months of Age (Study 1, 
NCT01702428, Total Vaccinated Cohort)a

Adverse Reaction
PRIORIX

n (%)
M-M-R II

n (%)

Local (within 4 Daysb) N = 3,555 N = 1,242

Pain 919 (25.9%) 349 (28.1%)

Redness 870 (24.5%) 313 (25.2%)

Swelling 318 (8.9%) 133 (10.7%)

Systemic (within 15 Daysb) N = 3,566 N = 1,243

Drowsiness 1601 (44.9%) 586 (47.1%)

Irritability 2258 (63.3%) 819 (65.9%)

Loss of appetite 1608 (45.1%) 548 (44.1%)

Systemic (within 43 Daysb) N = 3,566 N = 1,243

Measles/rubella-like rash 235 (6.6%) 77 (6.2%)

Fever (defined as temperature 
≥38°C/100.4°F) 1244 (34.9%) 412 (33.1%)

Parotid/ salivary gland 
swelling 0 0

Febrile convulsions 7 (0.2%) 3 (0.2%)

Signs of meningeal irritationc 3 (0.1%) 0

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a   HAVRIX and VARIVAX were administered concomitantly with 

PRIORIX or M-M-R II; participants in the U.S. also received 
PREVNAR 13 concomitantly with PRIORIX (n = 1,847) or  
M-M-R II (n = 654).

b   4 Days, 15 Days, and 43 Days included the day of vaccination and 
the subsequent 3, 14, and 42 days, respectively.

c  Neck stiffness with or without photophobia or headache.

Children 12 through 15 Months of Age Who Received a Second Dose 
of PRIORIX 6 Weeks after the First Dose

In a randomized, observer-blind, controlled clinical study (Study 2, 
NCT01681992) conducted in six countries (United States [including 
Puerto Rico], Czech Republic, Finland, Malaysia, Spain and 
Thailand), 4,516 participants 12 through 15 months of age received 
a first dose of PRIORIX (n = 2,990) or M-M-R II (n = 1,526) followed 
by a second dose of the same vaccine 6 weeks later. The first 
dose was given concomitantly with HAVRIX and VARIVAX; children 
enrolled in the United States (including Puerto Rico) also received 
PREVNAR 13 concomitantly. In the overall population, 51.7% were 
male; 68.4% were White, 24.4% were Asian, 3.2% were Black, and 
4.0% were of other racial groups (including American Indian/Native 
American, Native Hawaiian/Pacific Islander, Arabic/North African 
and Other); and 5.6% were of Hispanic/Latino ethnicity. The median 
age of participants was 12 months (range: = 11 to 16 months). Local 
solicited adverse reactions were recorded by parents or guardians 
using standardized diary cards for 4 days, and systemic adverse 
reactions of fever, rash, parotid/salivary gland swelling, febrile 
convulsions, and signs of meningeal irritation (i.e., neck stiffness with 
or without photophobia or headache) were collected for 43 days. 
Unsolicited adverse events that occurred within 43 days following 
vaccination were recorded using diary cards supplemented by 
medical review. Data on solicited adverse reactions and unsolicited 
adverse events were transcribed into the study database during 
on-site visits on Day 42, Day 84, and Day 222. The safety profile of 
PRIORIX following the second dose was similar to the safety profile 
following the first dose of PRIORIX.

Children 4 through 6 Years of Age Who Received PRIORIX as a 
Second Dose of Measles, Mumps, and Rubella Vaccine 

In a randomized, observer-blind, controlled clinical study (Study 
3, NCT01621802) conducted in 3 countries (United States, South 
Korea, and Taiwan), 4,007 participants 4 through 6 years of age 
received PRIORIX (n = 2,917) or M-M-R II (n = 1,090) as a second 
dose following administration of an initial dose of a combined 
measles, mumps, and rubella virus-containing vaccine in the second 
year of life. PRIORIX and M-M-R II were given concomitantly with 
KINRIX (DTaP-IPV) [Diphtheria and Tetanus Toxoids and Acellular 
Pertussis Adsorbed and Inactivated Poliovirus Vaccine] and VARIVAX 
in a subset of subjects (n = 802 receiving PRIORIX, n = 298 receiving 
M-M-R II) enrolled in the United States. In the overall population, 
52.5% were male; 42.4% were White, 37.2% were Asian, 8.2% were 
Black, and 12.3% were of other racial groups (including American 
Indian/Native American, Native Hawaiian/Pacific Islander, Arabic/
North African and Other) and 17.2% were of Hispanic/Latino 
ethnicity. The median age of participants was 4 years (range: 3 to 6 
years). In a subset of participants who received concomitantly 
administered vaccines, data on local solicited adverse reactions 
were recorded by parents or guardians using standardized diary 
cards for 4 days. Systemic solicited adverse reactions of drowsiness 
and loss of appetite were collected for 4 days, and fever, rash, 
parotid/salivary gland swelling, febrile convulsions, and signs of 
meningeal irritation (i.e., neck stiffness with or without photophobia 
or headache) were collected for 43 days (Table 2). Unsolicited 
adverse events that occurred within 43 days following vaccination 
were recorded using diary cards supplemented by medical review. 
Data on solicited adverse reactions and unsolicited adverse events 
were transcribed into the study database during an onsite visit on 
Day 42 and via telephone contact on Day 180.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Incidence of Solicited Local and Systemic Adverse 
Reactions after the Second Dose of PRIORIX Compared with 
M-M-R II Concomitantly Administered with KINRIX and VARIVAX 
in Children 4 through 6 Years of Age (Study 3, NCT01621802, 
Total Vaccinated Cohort) 

Adverse Reaction
PRIORIX

n (%)
M-M-R II

n (%)

Local (within 4 Daysa) N = 727 N = 267

Pain 295 (40.6%) 109 (40.8%)

Redness 157 (21.6%) 69 (25.8%)

Swelling 82 (11.3%) 28 (10.5%)

Systemic (within 4 Daysa) N = 731 N = 268

Drowsiness 199 (27.2%) 72 (26.9%)

Loss of appetite 154 (21.1%) 59 (22.0%)

Systemic (within 43 Daysa) N = 731 N = 268

Measles/rubella-like rash 14 (1.9%) 5 (1.9%)

Fever (defined as temperature 
≥38°C/100.4°F) 177 (24.2%) 67 (25.0%)

Parotid/ salivary gland swelling 0 0

Febrile convulsions 0 0

Signs of meningeal irritationb 0 2 (0.7%)

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a 4 Days and 43 Days included the day of vaccination and the 

subsequent 3 and 42 days, respectively.
b Neck stiffness with or without photophobia or headache.

Individuals 7 Years of Age and Older Who Received PRIORIX as a 
Second Dose of Measles, Mumps, and Rubella Vaccine.

In a randomized, observer-blind, controlled clinical study (Study 
4, NCT02058563) conducted in 3 countries (United States, 
Slovakia, and Estonia), 860 participants 7 years of age and older 
received PRIORIX (n = 426) or M-M-R II (n = 434) as a second dose 
following previous administration of a combined measles, mumps, 
and rubella virus-containing vaccine. Participants 7 through 17 
years were enrolled if they had received one dose of a combined 
measles, mumps, and rubella virus-containing vaccine on or after 
their first birthday and participants 18 years of age or older were 
enrolled if they previously received at least one dose of a combined 
measles, mumps, and rubella virus-containing vaccine. In the 
overall population, 46.2% were male; 73.8% were White, 0.2% were 
Asian, 24.0% were Black, and 1.9% were of other racial groups 
(including American Indian/Native American, Native Hawaiian/
Pacific Islander, Arabic/North African and Other) and 13.3% were 
of Hispanic/Latino ethnicity. The median age of participants was 26 
years (range: 7 to 59 years). Data on solicited local and systemic 
adverse reactions were recorded by the participants or their parents 
or guardians using standardized diary cards for 4 days and 43 days, 
respectively (Table 3). Unsolicited adverse events that occurred 
within 43 days following vaccination were recorded using diary 
cards supplemented by medical review. Data on solicited adverse 
reactions and unsolicited adverse events were transcribed into the 
study database during an on-site visit on Day 42 and via telephone 
contact on Day 180.
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           BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

PRIORIX (Measles, Mumps, and Rubella Virus Vaccine, Live), 
suspension for subcutaneous injection

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

1 INDICATIONS AND USAGE 

PRIORIX is a vaccine indicated for active immunization for the 
prevention of measles, mumps, and rubella in individuals 12 months 
of age and older.

4 CONTRAINDICATIONS 
4.1 Severe Allergic Reactions 
Do not administer PRIORIX to individuals with a history of severe 
allergic reactions (e.g., anaphylaxis) to any component of the  
vaccine or after a previous dose of any measles, mumps, and  
rubella virus-containing vaccine [see Description (11) of full 
prescribing information].

4.2 Immunosuppression 

Due to the risk of disseminated vaccine virus infection, do not 
administer PRIORIX to individuals with severe humoral or cellular 
(primary or acquired) immunodeficiency.

4.3 Pregnancy 
Do not administer PRIORIX to individuals who are pregnant. 
Pregnancy should be avoided for 1 month after vaccination [see Use 
in Specific Populations (8.1)]. 

5 WARNINGS AND PRECAUTIONS 
5.1 Allergic Vaccine Reactions 

Appropriate medical treatment used to manage immediate allergic 
reactions must be available in the event an acute anaphylactic 
reaction occurs following administration of PRIORIX.

5.2 Febrile Seizures 

There is a risk of febrile seizure following immunization with PRIORIX 
[see Adverse Reactions (6.1)].

5.3 Thrombocytopenia 

Thrombocytopenia and thrombocytopenic purpura have been reported 
following vaccination with PRIORIX [see Adverse Reactions (6.2)].

5.4 Syncope 

Syncope (fainting) can occur in association with administration of 
injectable vaccines, including PRIORIX. Procedures should be in 
place to avoid injury from fainting.

5.5 Latex 

The tip caps of the prefilled syringes of diluent contain natural rubber 
latex, which may cause allergic reactions.

5.6 Risk of Vaccine Virus Transmission 

Live attenuated rubella vaccine virus has been detected in the nose and 
throat of individuals 7 to 28 days after vaccination with a rubella virus 
containing vaccine. No documented confirmed cases of transmitted 
rubella vaccine virus have been reported.1 [see Reference 1 of full prescribing information]

5.7 Limitation of Vaccine Effectiveness 

Vaccination with PRIORIX may not protect all susceptible individuals.

6 ADVERSE REACTIONS 

The most commonly reported (≥10%) solicited adverse reactions in 
the following age groups in clinical trials were: 
 
•  Age 12 through 15 months – local: pain (26%) and redness (25%); 

systemic: irritability (63%), loss of appetite (45%), drowsiness 
(45%), and fever (35%)

•   Age 4 through 6 years – local: pain (41%), redness (22%), and 
swelling (11%); systemic: loss of appetite (21%), drowsiness 
(27%), and fever (24%)

•  Age 7 years and older – local: pain (12%) and redness (12%)

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of a 
vaccine cannot be directly compared with rates in the clinical trials of 
another vaccine and may not reflect the rates observed in practice.

The safety of PRIORIX was evaluated in 6 clinical studies, in which 
a total of 12,151 participants (6,391 in the United States) received at 
least 1 dose of PRIORIX: 8,780 children (4,148 in the United States) 
12 through 15 months of age; 2,917 children (1,950 in the United 
States) 4 through 6 years of age; and 454 adults and children (293 
in the United States) 7 years of age and older. Across the 6 studies, 

participants who received PRIORIX are as follows: 51.6% were male; 
64.6% were White, 18.4% were Asian, 6.1% were Black, and 10.9% 
were of other racial groups (including American Indian/Native American, 
Native Hawaiian/Pacific Islander, Arabic/North African and Other); and 
14.3% were of Hispanic/Latino ethnicity. The racial/ethnic distribution 
of participants who received PRIORIX and M-M-R II was similar.

Children 12 through 15 Months of Age Who Received PRIORIX as a 
First Dose

In a randomized, observer-blind, controlled clinical study (Study 1, 
NCT01702428) conducted in 5 countries (United States [including 
Puerto Rico], Estonia, Finland, Mexico and Spain), 5,003 participants 
12 through 15 months of age received a first dose of PRIORIX 
(n = 3,714) or M-M-R II (n = 1,289) given concomitantly with HAVRIX 
(Hepatitis A Vaccine) and VARIVAX (Varicella Virus Vaccine Live, 
Merck & Co., Inc.); children enrolled in the United States also 
received PREVNAR 13 (Pneumococcal 13-valent Conjugate Vaccine, 
Pfizer Inc.) concomitantly. In the overall population, 51.3% were 
male; 75.6% were White, 4.8% were Black, 3.5% were Asian, 
16.1% were of other racial groups (including American Indian/
Native American, Native Hawaiian/Pacific Islander, Arabic/North 
African and Other); and 18.6% were of Hispanic/Latino ethnicity. 
The median age of participants was 12 months (range: 11 to 16 
months). Local solicited adverse reactions were recorded by parents 
or guardians using standardized diary cards for 4 days. Systemic 
solicited adverse reactions of drowsiness, loss of appetite, and 
irritability were collected for 15 days, and fever, rash, parotid/salivary 
gland swelling, febrile convulsions, and signs of meningeal irritation 
(i.e., neck stiffness with or without photophobia or headache) were 
collected for 43 days (Table 1). Unsolicited adverse events that 
occurred within 43 days following vaccination were recorded using 
diary cards supplemented by medical review. Data on solicited 
adverse reactions and unsolicited adverse events were transcribed 
into the study database during an on-site visit on Day 42 and via 
telephone contact on Day 180.

Table 1. Incidence of Solicited Local and Systemic Adverse 
Reactions after the First Dose of PRIORIX Compared with 
M-M-R II in Children 12 through 15 Months of Age (Study 1, 
NCT01702428, Total Vaccinated Cohort)a

Adverse Reaction
PRIORIX

n (%)
M-M-R II

n (%)

Local (within 4 Daysb) N = 3,555 N = 1,242

Pain 919 (25.9%) 349 (28.1%)

Redness 870 (24.5%) 313 (25.2%)

Swelling 318 (8.9%) 133 (10.7%)

Systemic (within 15 Daysb) N = 3,566 N = 1,243

Drowsiness 1601 (44.9%) 586 (47.1%)

Irritability 2258 (63.3%) 819 (65.9%)

Loss of appetite 1608 (45.1%) 548 (44.1%)

Systemic (within 43 Daysb) N = 3,566 N = 1,243

Measles/rubella-like rash 235 (6.6%) 77 (6.2%)

Fever (defined as temperature 
≥38°C/100.4°F) 1244 (34.9%) 412 (33.1%)

Parotid/ salivary gland 
swelling 0 0

Febrile convulsions 7 (0.2%) 3 (0.2%)

Signs of meningeal irritationc 3 (0.1%) 0

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a   HAVRIX and VARIVAX were administered concomitantly with 

PRIORIX or M-M-R II; participants in the U.S. also received 
PREVNAR 13 concomitantly with PRIORIX (n = 1,847) or  
M-M-R II (n = 654).

b   4 Days, 15 Days, and 43 Days included the day of vaccination and 
the subsequent 3, 14, and 42 days, respectively.

c  Neck stiffness with or without photophobia or headache.

Children 12 through 15 Months of Age Who Received a Second Dose 
of PRIORIX 6 Weeks after the First Dose

In a randomized, observer-blind, controlled clinical study (Study 2, 
NCT01681992) conducted in six countries (United States [including 
Puerto Rico], Czech Republic, Finland, Malaysia, Spain and 
Thailand), 4,516 participants 12 through 15 months of age received 
a first dose of PRIORIX (n = 2,990) or M-M-R II (n = 1,526) followed 
by a second dose of the same vaccine 6 weeks later. The first 
dose was given concomitantly with HAVRIX and VARIVAX; children 
enrolled in the United States (including Puerto Rico) also received 
PREVNAR 13 concomitantly. In the overall population, 51.7% were 
male; 68.4% were White, 24.4% were Asian, 3.2% were Black, and 
4.0% were of other racial groups (including American Indian/Native 
American, Native Hawaiian/Pacific Islander, Arabic/North African 
and Other); and 5.6% were of Hispanic/Latino ethnicity. The median 
age of participants was 12 months (range: = 11 to 16 months). Local 
solicited adverse reactions were recorded by parents or guardians 
using standardized diary cards for 4 days, and systemic adverse 
reactions of fever, rash, parotid/salivary gland swelling, febrile 
convulsions, and signs of meningeal irritation (i.e., neck stiffness with 
or without photophobia or headache) were collected for 43 days. 
Unsolicited adverse events that occurred within 43 days following 
vaccination were recorded using diary cards supplemented by 
medical review. Data on solicited adverse reactions and unsolicited 
adverse events were transcribed into the study database during 
on-site visits on Day 42, Day 84, and Day 222. The safety profile of 
PRIORIX following the second dose was similar to the safety profile 
following the first dose of PRIORIX.

Children 4 through 6 Years of Age Who Received PRIORIX as a 
Second Dose of Measles, Mumps, and Rubella Vaccine 

In a randomized, observer-blind, controlled clinical study (Study 
3, NCT01621802) conducted in 3 countries (United States, South 
Korea, and Taiwan), 4,007 participants 4 through 6 years of age 
received PRIORIX (n = 2,917) or M-M-R II (n = 1,090) as a second 
dose following administration of an initial dose of a combined 
measles, mumps, and rubella virus-containing vaccine in the second 
year of life. PRIORIX and M-M-R II were given concomitantly with 
KINRIX (DTaP-IPV) [Diphtheria and Tetanus Toxoids and Acellular 
Pertussis Adsorbed and Inactivated Poliovirus Vaccine] and VARIVAX 
in a subset of subjects (n = 802 receiving PRIORIX, n = 298 receiving 
M-M-R II) enrolled in the United States. In the overall population, 
52.5% were male; 42.4% were White, 37.2% were Asian, 8.2% were 
Black, and 12.3% were of other racial groups (including American 
Indian/Native American, Native Hawaiian/Pacific Islander, Arabic/
North African and Other) and 17.2% were of Hispanic/Latino 
ethnicity. The median age of participants was 4 years (range: 3 to 6 
years). In a subset of participants who received concomitantly 
administered vaccines, data on local solicited adverse reactions 
were recorded by parents or guardians using standardized diary 
cards for 4 days. Systemic solicited adverse reactions of drowsiness 
and loss of appetite were collected for 4 days, and fever, rash, 
parotid/salivary gland swelling, febrile convulsions, and signs of 
meningeal irritation (i.e., neck stiffness with or without photophobia 
or headache) were collected for 43 days (Table 2). Unsolicited 
adverse events that occurred within 43 days following vaccination 
were recorded using diary cards supplemented by medical review. 
Data on solicited adverse reactions and unsolicited adverse events 
were transcribed into the study database during an onsite visit on 
Day 42 and via telephone contact on Day 180.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Incidence of Solicited Local and Systemic Adverse 
Reactions after the Second Dose of PRIORIX Compared with 
M-M-R II Concomitantly Administered with KINRIX and VARIVAX 
in Children 4 through 6 Years of Age (Study 3, NCT01621802, 
Total Vaccinated Cohort) 

Adverse Reaction
PRIORIX

n (%)
M-M-R II

n (%)

Local (within 4 Daysa) N = 727 N = 267

Pain 295 (40.6%) 109 (40.8%)

Redness 157 (21.6%) 69 (25.8%)

Swelling 82 (11.3%) 28 (10.5%)

Systemic (within 4 Daysa) N = 731 N = 268

Drowsiness 199 (27.2%) 72 (26.9%)

Loss of appetite 154 (21.1%) 59 (22.0%)

Systemic (within 43 Daysa) N = 731 N = 268

Measles/rubella-like rash 14 (1.9%) 5 (1.9%)

Fever (defined as temperature 
≥38°C/100.4°F) 177 (24.2%) 67 (25.0%)

Parotid/ salivary gland swelling 0 0

Febrile convulsions 0 0

Signs of meningeal irritationb 0 2 (0.7%)

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a 4 Days and 43 Days included the day of vaccination and the 

subsequent 3 and 42 days, respectively.
b Neck stiffness with or without photophobia or headache.

Individuals 7 Years of Age and Older Who Received PRIORIX as a 
Second Dose of Measles, Mumps, and Rubella Vaccine.

In a randomized, observer-blind, controlled clinical study (Study 
4, NCT02058563) conducted in 3 countries (United States, 
Slovakia, and Estonia), 860 participants 7 years of age and older 
received PRIORIX (n = 426) or M-M-R II (n = 434) as a second dose 
following previous administration of a combined measles, mumps, 
and rubella virus-containing vaccine. Participants 7 through 17 
years were enrolled if they had received one dose of a combined 
measles, mumps, and rubella virus-containing vaccine on or after 
their first birthday and participants 18 years of age or older were 
enrolled if they previously received at least one dose of a combined 
measles, mumps, and rubella virus-containing vaccine. In the 
overall population, 46.2% were male; 73.8% were White, 0.2% were 
Asian, 24.0% were Black, and 1.9% were of other racial groups 
(including American Indian/Native American, Native Hawaiian/
Pacific Islander, Arabic/North African and Other) and 13.3% were 
of Hispanic/Latino ethnicity. The median age of participants was 26 
years (range: 7 to 59 years). Data on solicited local and systemic 
adverse reactions were recorded by the participants or their parents 
or guardians using standardized diary cards for 4 days and 43 days, 
respectively (Table 3). Unsolicited adverse events that occurred 
within 43 days following vaccination were recorded using diary 
cards supplemented by medical review. Data on solicited adverse 
reactions and unsolicited adverse events were transcribed into the 
study database during an on-site visit on Day 42 and via telephone 
contact on Day 180.
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           BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

PRIORIX (Measles, Mumps, and Rubella Virus Vaccine, Live), 
suspension for subcutaneous injection

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

1 INDICATIONS AND USAGE 

PRIORIX is a vaccine indicated for active immunization for the 
prevention of measles, mumps, and rubella in individuals 12 months 
of age and older.

4 CONTRAINDICATIONS 
4.1 Severe Allergic Reactions 
Do not administer PRIORIX to individuals with a history of severe 
allergic reactions (e.g., anaphylaxis) to any component of the  
vaccine or after a previous dose of any measles, mumps, and  
rubella virus-containing vaccine [see Description (11) of full 
prescribing information].

4.2 Immunosuppression 

Due to the risk of disseminated vaccine virus infection, do not 
administer PRIORIX to individuals with severe humoral or cellular 
(primary or acquired) immunodeficiency.

4.3 Pregnancy 
Do not administer PRIORIX to individuals who are pregnant. 
Pregnancy should be avoided for 1 month after vaccination [see Use 
in Specific Populations (8.1)]. 

5 WARNINGS AND PRECAUTIONS 
5.1 Allergic Vaccine Reactions 

Appropriate medical treatment used to manage immediate allergic 
reactions must be available in the event an acute anaphylactic 
reaction occurs following administration of PRIORIX.

5.2 Febrile Seizures 

There is a risk of febrile seizure following immunization with PRIORIX 
[see Adverse Reactions (6.1)].

5.3 Thrombocytopenia 

Thrombocytopenia and thrombocytopenic purpura have been reported 
following vaccination with PRIORIX [see Adverse Reactions (6.2)].

5.4 Syncope 

Syncope (fainting) can occur in association with administration of 
injectable vaccines, including PRIORIX. Procedures should be in 
place to avoid injury from fainting.

5.5 Latex 

The tip caps of the prefilled syringes of diluent contain natural rubber 
latex, which may cause allergic reactions.

5.6 Risk of Vaccine Virus Transmission 

Live attenuated rubella vaccine virus has been detected in the nose and 
throat of individuals 7 to 28 days after vaccination with a rubella virus 
containing vaccine. No documented confirmed cases of transmitted 
rubella vaccine virus have been reported.1 [see Reference 1 of full prescribing information]

5.7 Limitation of Vaccine Effectiveness 

Vaccination with PRIORIX may not protect all susceptible individuals.

6 ADVERSE REACTIONS 

The most commonly reported (≥10%) solicited adverse reactions in 
the following age groups in clinical trials were: 
 
•  Age 12 through 15 months – local: pain (26%) and redness (25%); 

systemic: irritability (63%), loss of appetite (45%), drowsiness 
(45%), and fever (35%)

•   Age 4 through 6 years – local: pain (41%), redness (22%), and 
swelling (11%); systemic: loss of appetite (21%), drowsiness 
(27%), and fever (24%)

•  Age 7 years and older – local: pain (12%) and redness (12%)

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of a 
vaccine cannot be directly compared with rates in the clinical trials of 
another vaccine and may not reflect the rates observed in practice.

The safety of PRIORIX was evaluated in 6 clinical studies, in which 
a total of 12,151 participants (6,391 in the United States) received at 
least 1 dose of PRIORIX: 8,780 children (4,148 in the United States) 
12 through 15 months of age; 2,917 children (1,950 in the United 
States) 4 through 6 years of age; and 454 adults and children (293 
in the United States) 7 years of age and older. Across the 6 studies, 

participants who received PRIORIX are as follows: 51.6% were male; 
64.6% were White, 18.4% were Asian, 6.1% were Black, and 10.9% 
were of other racial groups (including American Indian/Native American, 
Native Hawaiian/Pacific Islander, Arabic/North African and Other); and 
14.3% were of Hispanic/Latino ethnicity. The racial/ethnic distribution 
of participants who received PRIORIX and M-M-R II was similar.

Children 12 through 15 Months of Age Who Received PRIORIX as a 
First Dose

In a randomized, observer-blind, controlled clinical study (Study 1, 
NCT01702428) conducted in 5 countries (United States [including 
Puerto Rico], Estonia, Finland, Mexico and Spain), 5,003 participants 
12 through 15 months of age received a first dose of PRIORIX 
(n = 3,714) or M-M-R II (n = 1,289) given concomitantly with HAVRIX 
(Hepatitis A Vaccine) and VARIVAX (Varicella Virus Vaccine Live, 
Merck & Co., Inc.); children enrolled in the United States also 
received PREVNAR 13 (Pneumococcal 13-valent Conjugate Vaccine, 
Pfizer Inc.) concomitantly. In the overall population, 51.3% were 
male; 75.6% were White, 4.8% were Black, 3.5% were Asian, 
16.1% were of other racial groups (including American Indian/
Native American, Native Hawaiian/Pacific Islander, Arabic/North 
African and Other); and 18.6% were of Hispanic/Latino ethnicity. 
The median age of participants was 12 months (range: 11 to 16 
months). Local solicited adverse reactions were recorded by parents 
or guardians using standardized diary cards for 4 days. Systemic 
solicited adverse reactions of drowsiness, loss of appetite, and 
irritability were collected for 15 days, and fever, rash, parotid/salivary 
gland swelling, febrile convulsions, and signs of meningeal irritation 
(i.e., neck stiffness with or without photophobia or headache) were 
collected for 43 days (Table 1). Unsolicited adverse events that 
occurred within 43 days following vaccination were recorded using 
diary cards supplemented by medical review. Data on solicited 
adverse reactions and unsolicited adverse events were transcribed 
into the study database during an on-site visit on Day 42 and via 
telephone contact on Day 180.

Table 1. Incidence of Solicited Local and Systemic Adverse 
Reactions after the First Dose of PRIORIX Compared with 
M-M-R II in Children 12 through 15 Months of Age (Study 1, 
NCT01702428, Total Vaccinated Cohort)a

Adverse Reaction
PRIORIX

n (%)
M-M-R II

n (%)

Local (within 4 Daysb) N = 3,555 N = 1,242

Pain 919 (25.9%) 349 (28.1%)

Redness 870 (24.5%) 313 (25.2%)

Swelling 318 (8.9%) 133 (10.7%)

Systemic (within 15 Daysb) N = 3,566 N = 1,243

Drowsiness 1601 (44.9%) 586 (47.1%)

Irritability 2258 (63.3%) 819 (65.9%)

Loss of appetite 1608 (45.1%) 548 (44.1%)

Systemic (within 43 Daysb) N = 3,566 N = 1,243

Measles/rubella-like rash 235 (6.6%) 77 (6.2%)

Fever (defined as temperature 
≥38°C/100.4°F) 1244 (34.9%) 412 (33.1%)

Parotid/ salivary gland 
swelling 0 0

Febrile convulsions 7 (0.2%) 3 (0.2%)

Signs of meningeal irritationc 3 (0.1%) 0

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a   HAVRIX and VARIVAX were administered concomitantly with 

PRIORIX or M-M-R II; participants in the U.S. also received 
PREVNAR 13 concomitantly with PRIORIX (n = 1,847) or  
M-M-R II (n = 654).

b   4 Days, 15 Days, and 43 Days included the day of vaccination and 
the subsequent 3, 14, and 42 days, respectively.

c  Neck stiffness with or without photophobia or headache.

Children 12 through 15 Months of Age Who Received a Second Dose 
of PRIORIX 6 Weeks after the First Dose

In a randomized, observer-blind, controlled clinical study (Study 2, 
NCT01681992) conducted in six countries (United States [including 
Puerto Rico], Czech Republic, Finland, Malaysia, Spain and 
Thailand), 4,516 participants 12 through 15 months of age received 
a first dose of PRIORIX (n = 2,990) or M-M-R II (n = 1,526) followed 
by a second dose of the same vaccine 6 weeks later. The first 
dose was given concomitantly with HAVRIX and VARIVAX; children 
enrolled in the United States (including Puerto Rico) also received 
PREVNAR 13 concomitantly. In the overall population, 51.7% were 
male; 68.4% were White, 24.4% were Asian, 3.2% were Black, and 
4.0% were of other racial groups (including American Indian/Native 
American, Native Hawaiian/Pacific Islander, Arabic/North African 
and Other); and 5.6% were of Hispanic/Latino ethnicity. The median 
age of participants was 12 months (range: = 11 to 16 months). Local 
solicited adverse reactions were recorded by parents or guardians 
using standardized diary cards for 4 days, and systemic adverse 
reactions of fever, rash, parotid/salivary gland swelling, febrile 
convulsions, and signs of meningeal irritation (i.e., neck stiffness with 
or without photophobia or headache) were collected for 43 days. 
Unsolicited adverse events that occurred within 43 days following 
vaccination were recorded using diary cards supplemented by 
medical review. Data on solicited adverse reactions and unsolicited 
adverse events were transcribed into the study database during 
on-site visits on Day 42, Day 84, and Day 222. The safety profile of 
PRIORIX following the second dose was similar to the safety profile 
following the first dose of PRIORIX.

Children 4 through 6 Years of Age Who Received PRIORIX as a 
Second Dose of Measles, Mumps, and Rubella Vaccine 

In a randomized, observer-blind, controlled clinical study (Study 
3, NCT01621802) conducted in 3 countries (United States, South 
Korea, and Taiwan), 4,007 participants 4 through 6 years of age 
received PRIORIX (n = 2,917) or M-M-R II (n = 1,090) as a second 
dose following administration of an initial dose of a combined 
measles, mumps, and rubella virus-containing vaccine in the second 
year of life. PRIORIX and M-M-R II were given concomitantly with 
KINRIX (DTaP-IPV) [Diphtheria and Tetanus Toxoids and Acellular 
Pertussis Adsorbed and Inactivated Poliovirus Vaccine] and VARIVAX 
in a subset of subjects (n = 802 receiving PRIORIX, n = 298 receiving 
M-M-R II) enrolled in the United States. In the overall population, 
52.5% were male; 42.4% were White, 37.2% were Asian, 8.2% were 
Black, and 12.3% were of other racial groups (including American 
Indian/Native American, Native Hawaiian/Pacific Islander, Arabic/
North African and Other) and 17.2% were of Hispanic/Latino 
ethnicity. The median age of participants was 4 years (range: 3 to 6 
years). In a subset of participants who received concomitantly 
administered vaccines, data on local solicited adverse reactions 
were recorded by parents or guardians using standardized diary 
cards for 4 days. Systemic solicited adverse reactions of drowsiness 
and loss of appetite were collected for 4 days, and fever, rash, 
parotid/salivary gland swelling, febrile convulsions, and signs of 
meningeal irritation (i.e., neck stiffness with or without photophobia 
or headache) were collected for 43 days (Table 2). Unsolicited 
adverse events that occurred within 43 days following vaccination 
were recorded using diary cards supplemented by medical review. 
Data on solicited adverse reactions and unsolicited adverse events 
were transcribed into the study database during an onsite visit on 
Day 42 and via telephone contact on Day 180.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Incidence of Solicited Local and Systemic Adverse 
Reactions after the Second Dose of PRIORIX Compared with 
M-M-R II Concomitantly Administered with KINRIX and VARIVAX 
in Children 4 through 6 Years of Age (Study 3, NCT01621802, 
Total Vaccinated Cohort) 

Adverse Reaction
PRIORIX

n (%)
M-M-R II

n (%)

Local (within 4 Daysa) N = 727 N = 267

Pain 295 (40.6%) 109 (40.8%)

Redness 157 (21.6%) 69 (25.8%)

Swelling 82 (11.3%) 28 (10.5%)

Systemic (within 4 Daysa) N = 731 N = 268

Drowsiness 199 (27.2%) 72 (26.9%)

Loss of appetite 154 (21.1%) 59 (22.0%)

Systemic (within 43 Daysa) N = 731 N = 268

Measles/rubella-like rash 14 (1.9%) 5 (1.9%)

Fever (defined as temperature 
≥38°C/100.4°F) 177 (24.2%) 67 (25.0%)

Parotid/ salivary gland swelling 0 0

Febrile convulsions 0 0

Signs of meningeal irritationb 0 2 (0.7%)

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a 4 Days and 43 Days included the day of vaccination and the 

subsequent 3 and 42 days, respectively.
b Neck stiffness with or without photophobia or headache.

Individuals 7 Years of Age and Older Who Received PRIORIX as a 
Second Dose of Measles, Mumps, and Rubella Vaccine.

In a randomized, observer-blind, controlled clinical study (Study 
4, NCT02058563) conducted in 3 countries (United States, 
Slovakia, and Estonia), 860 participants 7 years of age and older 
received PRIORIX (n = 426) or M-M-R II (n = 434) as a second dose 
following previous administration of a combined measles, mumps, 
and rubella virus-containing vaccine. Participants 7 through 17 
years were enrolled if they had received one dose of a combined 
measles, mumps, and rubella virus-containing vaccine on or after 
their first birthday and participants 18 years of age or older were 
enrolled if they previously received at least one dose of a combined 
measles, mumps, and rubella virus-containing vaccine. In the 
overall population, 46.2% were male; 73.8% were White, 0.2% were 
Asian, 24.0% were Black, and 1.9% were of other racial groups 
(including American Indian/Native American, Native Hawaiian/
Pacific Islander, Arabic/North African and Other) and 13.3% were 
of Hispanic/Latino ethnicity. The median age of participants was 26 
years (range: 7 to 59 years). Data on solicited local and systemic 
adverse reactions were recorded by the participants or their parents 
or guardians using standardized diary cards for 4 days and 43 days, 
respectively (Table 3). Unsolicited adverse events that occurred 
within 43 days following vaccination were recorded using diary 
cards supplemented by medical review. Data on solicited adverse 
reactions and unsolicited adverse events were transcribed into the 
study database during an on-site visit on Day 42 and via telephone 
contact on Day 180.
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           BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

PRIORIX (Measles, Mumps, and Rubella Virus Vaccine, Live), 
suspension for subcutaneous injection

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

1 INDICATIONS AND USAGE 

PRIORIX is a vaccine indicated for active immunization for the 
prevention of measles, mumps, and rubella in individuals 12 months 
of age and older.

4 CONTRAINDICATIONS 
4.1 Severe Allergic Reactions 
Do not administer PRIORIX to individuals with a history of severe 
allergic reactions (e.g., anaphylaxis) to any component of the  
vaccine or after a previous dose of any measles, mumps, and  
rubella virus-containing vaccine [see Description (11) of full 
prescribing information].

4.2 Immunosuppression 

Due to the risk of disseminated vaccine virus infection, do not 
administer PRIORIX to individuals with severe humoral or cellular 
(primary or acquired) immunodeficiency.

4.3 Pregnancy 
Do not administer PRIORIX to individuals who are pregnant. 
Pregnancy should be avoided for 1 month after vaccination [see Use 
in Specific Populations (8.1)]. 

5 WARNINGS AND PRECAUTIONS 
5.1 Allergic Vaccine Reactions 

Appropriate medical treatment used to manage immediate allergic 
reactions must be available in the event an acute anaphylactic 
reaction occurs following administration of PRIORIX.

5.2 Febrile Seizures 

There is a risk of febrile seizure following immunization with PRIORIX 
[see Adverse Reactions (6.1)].

5.3 Thrombocytopenia 

Thrombocytopenia and thrombocytopenic purpura have been reported 
following vaccination with PRIORIX [see Adverse Reactions (6.2)].

5.4 Syncope 

Syncope (fainting) can occur in association with administration of 
injectable vaccines, including PRIORIX. Procedures should be in 
place to avoid injury from fainting.

5.5 Latex 

The tip caps of the prefilled syringes of diluent contain natural rubber 
latex, which may cause allergic reactions.

5.6 Risk of Vaccine Virus Transmission 

Live attenuated rubella vaccine virus has been detected in the nose and 
throat of individuals 7 to 28 days after vaccination with a rubella virus 
containing vaccine. No documented confirmed cases of transmitted 
rubella vaccine virus have been reported.1 [see Reference 1 of full prescribing information]

5.7 Limitation of Vaccine Effectiveness 

Vaccination with PRIORIX may not protect all susceptible individuals.

6 ADVERSE REACTIONS 

The most commonly reported (≥10%) solicited adverse reactions in 
the following age groups in clinical trials were: 
 
•  Age 12 through 15 months – local: pain (26%) and redness (25%); 

systemic: irritability (63%), loss of appetite (45%), drowsiness 
(45%), and fever (35%)

•   Age 4 through 6 years – local: pain (41%), redness (22%), and 
swelling (11%); systemic: loss of appetite (21%), drowsiness 
(27%), and fever (24%)

•  Age 7 years and older – local: pain (12%) and redness (12%)

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of a 
vaccine cannot be directly compared with rates in the clinical trials of 
another vaccine and may not reflect the rates observed in practice.

The safety of PRIORIX was evaluated in 6 clinical studies, in which 
a total of 12,151 participants (6,391 in the United States) received at 
least 1 dose of PRIORIX: 8,780 children (4,148 in the United States) 
12 through 15 months of age; 2,917 children (1,950 in the United 
States) 4 through 6 years of age; and 454 adults and children (293 
in the United States) 7 years of age and older. Across the 6 studies, 

participants who received PRIORIX are as follows: 51.6% were male; 
64.6% were White, 18.4% were Asian, 6.1% were Black, and 10.9% 
were of other racial groups (including American Indian/Native American, 
Native Hawaiian/Pacific Islander, Arabic/North African and Other); and 
14.3% were of Hispanic/Latino ethnicity. The racial/ethnic distribution 
of participants who received PRIORIX and M-M-R II was similar.

Children 12 through 15 Months of Age Who Received PRIORIX as a 
First Dose

In a randomized, observer-blind, controlled clinical study (Study 1, 
NCT01702428) conducted in 5 countries (United States [including 
Puerto Rico], Estonia, Finland, Mexico and Spain), 5,003 participants 
12 through 15 months of age received a first dose of PRIORIX 
(n = 3,714) or M-M-R II (n = 1,289) given concomitantly with HAVRIX 
(Hepatitis A Vaccine) and VARIVAX (Varicella Virus Vaccine Live, 
Merck & Co., Inc.); children enrolled in the United States also 
received PREVNAR 13 (Pneumococcal 13-valent Conjugate Vaccine, 
Pfizer Inc.) concomitantly. In the overall population, 51.3% were 
male; 75.6% were White, 4.8% were Black, 3.5% were Asian, 
16.1% were of other racial groups (including American Indian/
Native American, Native Hawaiian/Pacific Islander, Arabic/North 
African and Other); and 18.6% were of Hispanic/Latino ethnicity. 
The median age of participants was 12 months (range: 11 to 16 
months). Local solicited adverse reactions were recorded by parents 
or guardians using standardized diary cards for 4 days. Systemic 
solicited adverse reactions of drowsiness, loss of appetite, and 
irritability were collected for 15 days, and fever, rash, parotid/salivary 
gland swelling, febrile convulsions, and signs of meningeal irritation 
(i.e., neck stiffness with or without photophobia or headache) were 
collected for 43 days (Table 1). Unsolicited adverse events that 
occurred within 43 days following vaccination were recorded using 
diary cards supplemented by medical review. Data on solicited 
adverse reactions and unsolicited adverse events were transcribed 
into the study database during an on-site visit on Day 42 and via 
telephone contact on Day 180.

Table 1. Incidence of Solicited Local and Systemic Adverse 
Reactions after the First Dose of PRIORIX Compared with 
M-M-R II in Children 12 through 15 Months of Age (Study 1, 
NCT01702428, Total Vaccinated Cohort)a

Adverse Reaction
PRIORIX

n (%)
M-M-R II

n (%)

Local (within 4 Daysb) N = 3,555 N = 1,242

Pain 919 (25.9%) 349 (28.1%)

Redness 870 (24.5%) 313 (25.2%)

Swelling 318 (8.9%) 133 (10.7%)

Systemic (within 15 Daysb) N = 3,566 N = 1,243

Drowsiness 1601 (44.9%) 586 (47.1%)

Irritability 2258 (63.3%) 819 (65.9%)

Loss of appetite 1608 (45.1%) 548 (44.1%)

Systemic (within 43 Daysb) N = 3,566 N = 1,243

Measles/rubella-like rash 235 (6.6%) 77 (6.2%)

Fever (defined as temperature 
≥38°C/100.4°F) 1244 (34.9%) 412 (33.1%)

Parotid/ salivary gland 
swelling 0 0

Febrile convulsions 7 (0.2%) 3 (0.2%)

Signs of meningeal irritationc 3 (0.1%) 0

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a   HAVRIX and VARIVAX were administered concomitantly with 

PRIORIX or M-M-R II; participants in the U.S. also received 
PREVNAR 13 concomitantly with PRIORIX (n = 1,847) or  
M-M-R II (n = 654).

b   4 Days, 15 Days, and 43 Days included the day of vaccination and 
the subsequent 3, 14, and 42 days, respectively.

c  Neck stiffness with or without photophobia or headache.

Children 12 through 15 Months of Age Who Received a Second Dose 
of PRIORIX 6 Weeks after the First Dose

In a randomized, observer-blind, controlled clinical study (Study 2, 
NCT01681992) conducted in six countries (United States [including 
Puerto Rico], Czech Republic, Finland, Malaysia, Spain and 
Thailand), 4,516 participants 12 through 15 months of age received 
a first dose of PRIORIX (n = 2,990) or M-M-R II (n = 1,526) followed 
by a second dose of the same vaccine 6 weeks later. The first 
dose was given concomitantly with HAVRIX and VARIVAX; children 
enrolled in the United States (including Puerto Rico) also received 
PREVNAR 13 concomitantly. In the overall population, 51.7% were 
male; 68.4% were White, 24.4% were Asian, 3.2% were Black, and 
4.0% were of other racial groups (including American Indian/Native 
American, Native Hawaiian/Pacific Islander, Arabic/North African 
and Other); and 5.6% were of Hispanic/Latino ethnicity. The median 
age of participants was 12 months (range: = 11 to 16 months). Local 
solicited adverse reactions were recorded by parents or guardians 
using standardized diary cards for 4 days, and systemic adverse 
reactions of fever, rash, parotid/salivary gland swelling, febrile 
convulsions, and signs of meningeal irritation (i.e., neck stiffness with 
or without photophobia or headache) were collected for 43 days. 
Unsolicited adverse events that occurred within 43 days following 
vaccination were recorded using diary cards supplemented by 
medical review. Data on solicited adverse reactions and unsolicited 
adverse events were transcribed into the study database during 
on-site visits on Day 42, Day 84, and Day 222. The safety profile of 
PRIORIX following the second dose was similar to the safety profile 
following the first dose of PRIORIX.

Children 4 through 6 Years of Age Who Received PRIORIX as a 
Second Dose of Measles, Mumps, and Rubella Vaccine 

In a randomized, observer-blind, controlled clinical study (Study 
3, NCT01621802) conducted in 3 countries (United States, South 
Korea, and Taiwan), 4,007 participants 4 through 6 years of age 
received PRIORIX (n = 2,917) or M-M-R II (n = 1,090) as a second 
dose following administration of an initial dose of a combined 
measles, mumps, and rubella virus-containing vaccine in the second 
year of life. PRIORIX and M-M-R II were given concomitantly with 
KINRIX (DTaP-IPV) [Diphtheria and Tetanus Toxoids and Acellular 
Pertussis Adsorbed and Inactivated Poliovirus Vaccine] and VARIVAX 
in a subset of subjects (n = 802 receiving PRIORIX, n = 298 receiving 
M-M-R II) enrolled in the United States. In the overall population, 
52.5% were male; 42.4% were White, 37.2% were Asian, 8.2% were 
Black, and 12.3% were of other racial groups (including American 
Indian/Native American, Native Hawaiian/Pacific Islander, Arabic/
North African and Other) and 17.2% were of Hispanic/Latino 
ethnicity. The median age of participants was 4 years (range: 3 to 6 
years). In a subset of participants who received concomitantly 
administered vaccines, data on local solicited adverse reactions 
were recorded by parents or guardians using standardized diary 
cards for 4 days. Systemic solicited adverse reactions of drowsiness 
and loss of appetite were collected for 4 days, and fever, rash, 
parotid/salivary gland swelling, febrile convulsions, and signs of 
meningeal irritation (i.e., neck stiffness with or without photophobia 
or headache) were collected for 43 days (Table 2). Unsolicited 
adverse events that occurred within 43 days following vaccination 
were recorded using diary cards supplemented by medical review. 
Data on solicited adverse reactions and unsolicited adverse events 
were transcribed into the study database during an onsite visit on 
Day 42 and via telephone contact on Day 180.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Incidence of Solicited Local and Systemic Adverse 
Reactions after the Second Dose of PRIORIX Compared with 
M-M-R II Concomitantly Administered with KINRIX and VARIVAX 
in Children 4 through 6 Years of Age (Study 3, NCT01621802, 
Total Vaccinated Cohort) 

Adverse Reaction
PRIORIX

n (%)
M-M-R II

n (%)

Local (within 4 Daysa) N = 727 N = 267

Pain 295 (40.6%) 109 (40.8%)

Redness 157 (21.6%) 69 (25.8%)

Swelling 82 (11.3%) 28 (10.5%)

Systemic (within 4 Daysa) N = 731 N = 268

Drowsiness 199 (27.2%) 72 (26.9%)

Loss of appetite 154 (21.1%) 59 (22.0%)

Systemic (within 43 Daysa) N = 731 N = 268

Measles/rubella-like rash 14 (1.9%) 5 (1.9%)

Fever (defined as temperature 
≥38°C/100.4°F) 177 (24.2%) 67 (25.0%)

Parotid/ salivary gland swelling 0 0

Febrile convulsions 0 0

Signs of meningeal irritationb 0 2 (0.7%)

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available.
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a 4 Days and 43 Days included the day of vaccination and the 

subsequent 3 and 42 days, respectively.
b Neck stiffness with or without photophobia or headache.

Individuals 7 Years of Age and Older Who Received PRIORIX as a 
Second Dose of Measles, Mumps, and Rubella Vaccine.

In a randomized, observer-blind, controlled clinical study (Study 
4, NCT02058563) conducted in 3 countries (United States, 
Slovakia, and Estonia), 860 participants 7 years of age and older 
received PRIORIX (n = 426) or M-M-R II (n = 434) as a second dose 
following previous administration of a combined measles, mumps, 
and rubella virus-containing vaccine. Participants 7 through 17 
years were enrolled if they had received one dose of a combined 
measles, mumps, and rubella virus-containing vaccine on or after 
their first birthday and participants 18 years of age or older were 
enrolled if they previously received at least one dose of a combined 
measles, mumps, and rubella virus-containing vaccine. In the 
overall population, 46.2% were male; 73.8% were White, 0.2% were 
Asian, 24.0% were Black, and 1.9% were of other racial groups 
(including American Indian/Native American, Native Hawaiian/
Pacific Islander, Arabic/North African and Other) and 13.3% were 
of Hispanic/Latino ethnicity. The median age of participants was 26 
years (range: 7 to 59 years). Data on solicited local and systemic 
adverse reactions were recorded by the participants or their parents 
or guardians using standardized diary cards for 4 days and 43 days, 
respectively (Table 3). Unsolicited adverse events that occurred 
within 43 days following vaccination were recorded using diary 
cards supplemented by medical review. Data on solicited adverse 
reactions and unsolicited adverse events were transcribed into the 
study database during an on-site visit on Day 42 and via telephone 
contact on Day 180.
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Table 3. Incidence of Solicited Local and Systemic Adverse 
Reactions after PRIORIX as a Second Dose Compared with 
M-M-R II in Individuals 7 Years of Age and Older (Study 4, 
NCT02058563, Total Vaccinated Cohort)a

PRIORIX
n (%)

M-M-R II
n (%)

Local (within 4 Daysb) N = 405 N = 422

Pain 49 (12.1%) 47 (11.1%)

Redness 48 (11.9%) 50 (11.8%)

Swelling 23 (5.7%) 29 (6.9%)

Systemic (within 43 Daysb) N = 405 N = 422

Fever (defined as temperature 
≥38°C/100.4°F) 11 (2.7%) 23 (5.5%)

Measles/rubella-like rash 0 2 (0.5%) 

Joint pain (arthralgia/arthritis) 8 (2.0%) 4 (0.9%)

Parotid/ salivary gland swelling 1 (0.2%) 0 

Signs of meningeal irritationc 1 (0.2%) 1 (0.2%)

Total vaccinated cohort for safety included all vaccinated 
participants for whom safety data were available. 
N = Number of participants.
n = Number of participants presenting with solicited adverse 

reaction described.
a Participants received a first dose of either M-M-R II, PRIORIX, or a  

non-U.S. combined measles, mumps, rubella and varicella virus vaccine.
b 4 Days and 43 Days included the day of vaccination and the 

subsequent 3 and 42 days, respectively.
c Neck stiffness with or without photophobia or headache.

6.2 Postmarketing Experience 

In addition to adverse reactions reported from clinical trials, 
the following adverse reactions have been identified during 
postmarketing use of PRIORIX. Because these reactions are 
reported voluntarily from a population of uncertain size, it is not 
always possible to reliably estimate their frequency or establish a 
causal relationship to vaccination with PRIORIX.

Blood and Lymphatic System Disorders

Thrombocytopenia, thrombocytopenic purpura.

Vascular Disorders

Vasculitis (including Henoch-Schönlein purpura and Kawasaki syndrome).
Immune system Disorders

Anaphylactic reactions.

Infections and Infestations

Meningitis, measles-like illness, mumps-like illness (including 
orchitis, epididymitis, and parotitis).

Musculoskeletal and Connective Tissue Disorders

Arthralgia, arthritis.

Nervous System Disorders

Encephalitis, cerebellitis, cerebellitis-like symptoms (including 
transient gait disturbance and transient ataxia), Guillain-Barré 
syndrome, transverse myelitis, peripheral neuritis, afebrile  
seizures, syncope.

Skin and Subcutaneous Tissue Disorders

Erythema multiforme.

7 DRUG INTERACTIONS 
7.1 Immune Globulins and Blood Products 

Immune globulins and other blood products administered 
concomitantly with PRIORIX contain antibodies that may interfere 
with vaccine virus replication and decrease the expected immune 
response. The Advisory Committee on Immunization Practices (ACIP) 
has specific recommendations for intervals between administration 
of antibody containing products and live virus vaccines.

7.2 Tuberculin Skin Testing 
PRIORIX may result in a temporary suppression of tuberculin 
reactivity. Therefore, if a tuberculin test is to be done, it should be 
administered either any time before, simultaneously with, or at least 
4 weeks after PRIORIX to avoid false-negative results.

7.3 Use With Other Live Viral Vaccines 

PRIORIX can be administered concomitantly with other live viral 
vaccines. If not given concomitantly, PRIORIX should be given 
1 month before or 1 month after administration of other live viral 
vaccines to avoid potential for immune interference.

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary

PRIORIX contains live attenuated measles, mumps, and rubella 
viruses. The vaccine is contraindicated for use in pregnant 
women because infection during pregnancy with the wild-type 
viruses is associated with maternal and fetal adverse outcomes. 
Pregnancy should be avoided for 1 month after vaccination [see 
Contraindications (4.3), Patient Counseling Information (17) of full 
prescribing information].

Reports have indicated that contracting wild-type measles during 
pregnancy enhances fetal risk, including increased rates of 
spontaneous abortion, stillbirth, premature delivery and congenital 
defects.2,3 [see References 2 and 3 of full prescribing information] Wild-type mumps virus 
infection during the first trimester of pregnancy may increase the 
rate of spontaneous abortion. Pregnant women infected with wild-
type rubella virus are at increased risk for miscarriage or stillbirth, 
and their infants are at risk for congenital rubella syndrome.1 [see 

Reference 1 of full prescribing information]

Available data on inadvertent administration of PRIORIX to  
pregnant women are insufficient to inform vaccine-associated  
risks in pregnancy.

There are no animal studies with PRIORIX to inform use  
during pregnancy.

All pregnancies have a risk of birth defect, loss, or other adverse 
outcomes. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2% to 4% and 15% to 20%, respectively.

8.2 Lactation 
Risk Summary

It is not known whether the vaccine components of PRIORIX are 
excreted in human milk. Data are not available to assess the effects 
of PRIORIX on the breastfed infant or on milk production/excretion. 
Studies have shown that lactating postpartum women vaccinated  
with live attenuated rubella vaccine may secrete the virus in breast milk 
and transmit it to breastfed infants.4,5 [see References 4 and 5 of full prescribing information] 
In the breast-fed infants with serological evidence of rubella virus 
vaccine strain antibodies, none exhibited severe disease; however, 
one exhibited mild clinical illness typical of acquired rubella.6,7 [see 

References 6 and 7 of full prescribing information]

The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for PRIORIX and 
any potential adverse effects on the breastfed child from PRIORIX or 
from the underlying maternal condition. For preventive vaccines, the 
underlying maternal condition is susceptibility to disease prevented 
by the vaccine.

8.4 Pediatric Use 

Safety and effectiveness of PRIORIX in infants younger than 12 
months have not been established.

8.5 Geriatric Use 
Clinical studies of PRIORIX did not include participants 65 years of 
age and older to determine whether they respond differently from 
younger participants.

PRIORIX, HAVRIX, and KINRIX are trademarks owned by or licensed 
to the GSK group of companies. 

The other brands listed are trademarks owned by or licensed to their 
respective owners and are not owned by or licensed to the GSK 
group of companies. The makers of these brands are not affiliated 
with and do not endorse the GSK group of companies or its products.

Manufactured by GlaxoSmithKline Biologicals

Rixensart, Belgium, U.S. License 1617

Distributed by GlaxoSmithKline, Research Triangle Park, NC 27709
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Although respiratory viruses are rare-
ly transmitted antenatally from moth-
er to infant, evidence of occasion-
al mother-to-child transmission has 
emerged. COVID-19 infection dur-
ing pregnancy can lead to vascular 
damage of the placenta and affect fe-
tal perfusion. However, according to a 
2020 study, birth outcomes were posi-
tive for infants born to mothers infect-
ed by COVID-19 while pregnant.

Maternal antibodies to COVID-19 
may offer passive protection to in-
fants, based on results from prior 
studies. However, the efficacy of these 
antibodies in newborns and the dura-
tion of protection are unknown.

Investigators analyzed short- and 
long-term outcomes of COVID-19 in-
fection on infants during the mother’s 
pregnancy. Those born between April 
2020 and April 2021 to mothers who 
had COVID-19 during pregnancy 
were included.

The women were repeatedly tested 
for the virus from April to October 
2020 and  were confirmed as having 
been infected if antibodies were 
found to be present via nasopharyn-
geal swab at delivery without previous 
history of symptoms.

Data was collected on the mothers’ 
age, comorbidities, trimester of infec-
tion, and illness severity. Timing of in-
fection was determined by date of first 
positive test during pregnancy. Sever-
ity was categorized as asymptomatic, 
mild disease, moderate disease, se-
vere disease, and critical disease.

Infant data included birth weight, 
head circumference, gestational age 
(GA), clinical signs at birth, length, 
and hearing. Nasopharyngeal swab 
testing for COVID-19 took place with-
in 24 hours of delivery, and blood tests 
for hemoglobin and platelet count, 
liver function, and differential blood 
cell count were administered within 
48 hours.

Follow-up testing occurred at  
1, 3, 6, 9, and 12 months after delivery. 
After 90 days, infants underwent fun-
doscopy evaluation, abdominal ultra-
sound, and cerebral ultrasound.

Of the 2745 infants born during 
the testing period, 130 were born to 
mothers who had been infected with 
COVID-19 during pregnancy and  
106 to mothers diagnosed more than 
2 weeks before pregnancy. A majority 
of mothers infected had mild disease.

No infants tested positive for CO-
VID-19 within 24 hours of delivery. 
The median GA at birth was 39 weeks, 
mean length 49.8 cm, and mean head 
circumference 33.9 cm. Preterm birth 
occurred in 6 of the 106 infants, which 
excluded them from follow-up.

Liver function, white blood cell 
count, hemoglobin, and platelets were 
normal in all but 1 infant, who was 
observed to have low hemoglobin. No 
abnormalities caused by COVID-19 
and no pathologic findings were dis-
covered during fundoscopy or cere-
bral/abdominal ultrasound in 95%  
of newborns.

Du r i ng t he 12-mont h fol-
low-up, no infants experienced  
COVID-19 infection or recurrent respi-
ratory infections. Investigators con-
cluded that mother-to-infant trans-
mission of COVID-19 is a possible but  
rare occurrence.

R E F E R E N C E
Capret ti MG, Marsico C, Gabrielli L , et al. 
Infants born following SARS-CoV-2 infection in 
pregnancy. Pediatrics.  2022;150(5):e2022056206. 
doi:10.1542/peds.2022-056206

COVID-19 transmission 
rare during pregnancy 
ceLeSTe KreWSoN, ASSISTANT eDITor

Infants born to mothers with COVID-19 during pregnancy 
often experienced positive birth outcomes from April 2020 
to October 2020, and COVID-19 transmission was rare.

Maternal antibodies 
to COVID-19 may offer 
passive protection to 
infants
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Randal De Souza, MD, is a resident physician in pediatrics at Sinai Hospital of Baltimore in Maryland.

DERMCASE

Clinical findings
Acne fulminans (AF) is a rare and se-
vere variant of inflammatory acne. 
It presents as an abrupt eruption of 
multiple large, painful, hemorrhagic, 
crusted nodulocystic lesions that rap-
idly undergo necrosis and ulceration 
and heal with scarring.1 Commonly 
involved areas include the face, up-
per chest, back, and shoulders. In 
rare cases, lesions may extend down 

to the thighs. The 
spectrum of disease 

ranges from skin-limited disease to 
systemic symptoms such as fever, 
malaise, arthralgias, bone pain, er-
ythema nodosum, and painful sple-
nomegaly.2 Laboratory abnormalities 
may also be noted.

Epidemiology/etiology
The incidence of AF is unclear, with 
about 200 reported cases overall in 
the medical literature. It typically 
affects White adolescent boys with a 
prior history of acne, but there are 
also reports of this condition in 
adolescent girls.3

Common triggers for AF include 
the use of moderate- to high-dose 
isotretinoin to manage severe acne, 
anabolic steroids in bodybuilders, 

exogenous hormone administration, 
certain antibiotics, or spontaneous 
occurrence.4-6 The underlying etiolog-
ic mechanism is currently unknown, 
but it is posited to be the result of an 
inflammatory cytokine response to 
the massive immune reaction trig-
gered by flaring inflammatory acne 
alone or the initiation of isotretinoin 
against Cutibacterium acnes.3 Clas-
sification systems are used to refer to 
the absence (AF-WOSS) or presence 
(AF-SS) of systemic symptoms.

Differential diagnosis
The differential diagnosis of AF may 
include acne conglobata; rosacea ful-
minans; and synovitis, acne, pustu-
losis, hyperostosis, osteitis (SAPHO) 

THE 
CASE

A healthy 17-year-old girl with infl ammatory acne had failed to respond to topical tretinoin, 
benzoyl peroxide, and oral minocycline. She was subsequently treated with oral 
isotretinoin at 0.5 mg/kg/d. Two days later, she developed fever, arthralgias, and 
progressive severe infl ammatory lesions on the back, chest, shoulders, and sides of her 
face, many of which were ulcerated (Figures 1-3). The isotretinoin was discontinued, and 

she was started on oral prednisone at 1 mg/kg/d which was tapered over 4 months. She had a recurrence 
a week later and required 0.5 mg/kg/d of oral steroids, which were tapered over the subsequent 2 
months. She was also treated concurrently with oral doxycycline, which was continued for several 
months after the steroids were discontinued.

RANDAL DE SOUZA, MD

Worsening acne after 
isotretinoin treatment in an 
adolescent girl

ACNE FULMINANS
What’s the diagnosis? 
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syndrome.3 Acne conglobata presents 
with slow evolution of numerous in-
flammatory nodules into burrowing 
abscesses, painful nodules, and mul-
tiple polyporous comedones without 
systemic involvement. Rosacea fulmi-
nans is a severe, female-predominant 
variant of rosacea presenting with 
sudden onset of facial papules, pus-
tules, cysts, and painful coalescing 

nodules with red-cyanotic centrofa-
cial erythema.

SAPHO syndrome is a chronic dis-
ease often reported in women with 
a long lag time between cutaneous 
manifestations (besides acne, these 
include palmoplantar pustulosis) 
and the development of systemic 
manifestations, which may also in-

clude fever and weight loss. There is 
some thought that SAPHO syndrome 
and AF are on the same disease spec-
trum, possibly triggered by the same  
underlying process.7

Evaluation
Because of the association with 
systemic symptoms, the work-up 
should include the following1,2:

�  Complete blood count may reveal 
elevated white blood cell count 
with neutrophilia, anemia, and/or 
leukemic-type reaction.

�  Inflammatory markers including 
erythrocyte sedimentation rate 
and C-reactive protein level may 
be elevated.

�  Liver function tests may show 
transaminitis.

�  Elevated serum alkaline phospha-
tase may suggest underlying bone 
lesions.

�  Imaging such as x-rays of the ex-
tremities may reveal the presence 
of aseptic osteolytic lesions that can 
mimic osteomyelitis but have been 
shown to be culture negative.

�  Urine or serum human chorionic 
gonadotropin may be elevated in 
female patients.

Treatment and management
There are no standardized guidelines 
for the management of AF. Howev-
er, there are evidence-based recom-
mendations, and it is best to involve 
a dermatologist early on to ensure an  
optimal outcome.1

The mainstay of initial therapy is 
the early administration of systemic 
corticosteroids (prednisone or pred-
nisolone) because of their strong 
anti-inflammatory and immunosup-
pressive properties. Corticosteroids 
can rapidly bring systemic AF symp-
toms under control, including fever 
and/or musculoskeletal manifesta-
tions. Recommended management 
includes prednisone at 0.5 to 1 mg/

FIGURE 1  Note hemorrhagic, 
crusted nodulocystic lesions 
that have undergone extensive 
ulceration. (Image provided by 
author)

tFIGURE 2 Ulcerated lesions with some 
necrosis present. (Image provided by 
author)

pFIGURE 3 Solitary ulcerated lesion 
on the right cheek. (Image provided by 
author)
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According to this clinical professor of 
adolescent medicine at Stanford Uni-
versity, in Palo Alto, California, “there 
is a spectrum of eating disorders” 
and picky eating is on it—along with 
anorexia nervosa, unspecified/other 
specified feeding and eating disor-
ders, and avoidant restrictive food in-
take disorder (ARFID). Nevertheless, 
it is possible to help adolescents with 
any of these disorders to transition to 
more healthful eating behaviors.

Bur why do teenagers develop eat-
ing disorders? According to Carlson, 
the intense fear of gaining weight, even 
when at a significantly low weight, and 
body image distortion (a disturbance 
in self-perceived weight or shape and 
a persistent lack of recognition of 
the seriousness of current low body 

weight) often lead to the restriction 
of food intake. With ARFID, the fail-
ure to meet nutritional/energy needs 
is often associated with significant 
weight loss and nutritional deficien-
cy, dependence on enteral feeding 
or oral nutritional supplements, and 
marked interference with psychoso-
cial functioning.

To determine diagnosis, 
assessment is key

Is there an underlying organic dis-
ease? (Consider inflammatory bow-
el disease, thyroid disease, cancer.)

Are there already serious medical 
complications (Consider vital sign in-
stability, electrolyte abnormalities, 
nutritional deficiencies.)

Is it safe to continue evaluation in an 
outpatient setting, or is immediate 
hospitalization required?

In addition, clinicians should take 
a thorough growth and eating history 
as well as family, social, and psychiat-
ric history, perform a comprehensive 
physical exam, and order appropriate 
lab tests.

The management of picky eating 
and adolescents with ARFID includes 
bringing in a dietician to feed the pa-
tient in the best way possible, by in-
creasing, normalizing, and diversify-
ing food intake, and guiding parents 
on presenting food with sufficient 
nutrition for every meal and snack. In 
addition, occupational therapists can 
evaluate normal eating and function-
al activity and collaborate on a feed-
ing plan while developing a behavior 
modification plan.

A backup nutrition plan should also 
be in place (ie, liquid supplements, 
homemade milkshakes), and strate-
gies that help with nausea and full-
ness including acupressure, aroma-
therapy, and abdominal breathing. 

R E F E R E N C E
1. Carlson J. Making sense of sensitive tastebuds: practical 
approaches to picky eaters. 2022 AAP National Conference 
& Exhibition. October 11, 2022. Anaheim, California.

kg/d for up to 4 weeks or longer un-
til lesions have healed before adding 
low-dose isotretinoin at 0.1 mg/kg/d.1 

Subsequently, there should be overlap 
between corticosteroid therapy and 
isotretinoin to allow for slow tapering 
of the former with gradual increase in 
the latter. This may take 3 to 4 months 
and may be prolonged if the patient 
experiences f lares with an increase 
in the isotretinoin dose. Case reports 
in the literature show patients are 
treated effectively with combination 
corticosteroid and retinoid therapy 
until they reach the maximum toler-
ated isotretinoin dose without flares.

A week after stopping prednisone, 

the patient experienced a relapse 
of AF. Her condition responded to a 
second, lower-dose course of cortico-
steroids for 2 months and remained 
in remission without systemic medi-
cations. Several hypertrophic scars 
subsequently improved dramatically 
with topical steroids. Notably, her 
isotretinoin was not restarted.

Alternative treatments to the 
above regimen have been used in 
treatment-resistant patients. These 
agents include 
 dapsone
  immunosuppressants, such as 

methotrexate or azathioprine; 
  biologic agents such as infliximab 

or etanercept
However, larger clinical trials 
that recommend the general use 
of these agents are unavailable. 
Antibiotic therapy is generally not 
recommended for AF.1

The use of pulsed dye laser (585-
595 nm) may be used to remove ex-
cess granulation tissue and reduce 
scarring.2 Because of the large lesions, 
multiple treatments are required. 
Scarring and hypopigmentation re-
main common complications. 

For references, go to 
ContemporaryPediatrics.com/

acne-fulminans

Practical strategies to 
help the picky eater
LOIS LEVINE, ASSOCIATE EDITORIAL DIRECTOR

Is it just picky eating or is it a mental disorder? This was the topic addressed 
by Jennifer Carlson, MD, at this year’s AAP National Conference & Exhibition. 

NUTRITION



Demystifying
Infant Formula

About 75% of infants in the U.S. will receive 
some non-breastmilk feeding by 6 months 
of age as a primary or sole nutrition source. 
Innovations in infant formulas has provided 
families’ more than one option when it comes 
to feeding their child. New ingredients are 
being added to infant formula to closer 
resemble breast milk and provide babies with 
the nutrients they need.

Learn more about the Infant Formula Act, 
different types of infant formulas currently 
available in the marketplace, and the best 
option to give your baby.

Tune in to this valuable discussion with host 
Scott Kober and expert, Dr. Steven Abrams, 
as they discuss Infant Formula 101 and look 
at the origins and latest innovations in the 
development of infant formula.

Listen Now

Scan Now

sponsored by



Conference Recap

48     CON T EMPORARYP ED I AT R I C S . C O M   |   N O V E M B E R / D E C E M B E R  2 0 2 2

The latest from the AAP National 
Conference and Exhibition
LOIS LEVINE; AND MORGAN PETRONELLI

Booster seats in a bag: 
A pandemic success
Presenters discussed a research proj-
ect conducted by Clinic in the Park 
that offered booster car seats to low-
income families.1

Researchers targeted low-income 
families, 85% of whom identified as 
Hispanic or Latino, and set up neigh-
borhood distribution hubs where they 

gave out the seats, a liability waiver, 
and educational materials. The lat-
ter included a self-guided, 15-minute 
online Health Insurance Portabil-
ity and Accountability Act (HIPAA)-
compliant educational module, de-
tails about age- and size-appropriate 
booster seats, and information about 
current state laws. Participants also 
completed a 3-month follow-up sur-

vey online.
Eighty percent (100/125) of those 

who received booster seats answered 
the survey, and 99% of them reported 
that the children were using the seats, 
98% that seatbelts fit better with the 
seat, and 100% agreed that children 
may need to ride in a booster seat until 
aged 10 to 12 years.

Researchers concluded that the 
virtual platform had been a success 
in terms of cost savings, convenience, 
and efficiency and that it had eliminat-
ed access barriers and could be used as 
a model for future efforts regarding bi-
cycle helmets and water safety.

Booster seats in a bag: 
A pandemic success
Scan this QR code

AAP reports on children at 
greatest risk for COVID-19
According to research from AAP, 
children with preexisting condi-
tions are at the greatest risk for severe 
COVID-19, whereas vaccinated chil-
dren have a lower risk.2 To account for 
clinical differences, data set coding 
limitations, and vaccine eligibility, 
the study divided pediatric patients 
into 3 groups based on age.

Approximately 19% of patients 
tested positive for COVID-19, and 
4% died, were hospitalized, or needed 
ventilation or a stay in the intensive 
care unit. These outcomes were most 
often seen in cases of comorbidity. In 

addition, Black, Asian, and Hispanic 
children were at greatest risk for 
severe outcomes.

Vaccination was a major protec-
tor against COVID-19, with at least 
1 vaccination to no known vaccina-
tion having an odds ratio of 0.55 for 
severe disease. Based on these data, 
it is possible to identify populations 
in need of COVID-19 vaccination and 
other preventive measures. 

AAP reports on children at 
greatest risk for COVID-19
Scan this QR code

AAP reports on children at 
greatest risk for COVID-19
Natasha Sriraman, MD, pediatri-
cian, outlines noteworthy sessions 
and takeaways from the AAP Nation-
al Conference held this past October. 
October 7, 2022, to October 11, 2022.

Highlights from the AAP 
conference
Scan this QR code to watch

For the first time in 2 years, the National Conference and Exhibition of the 
American Academy of Pediatrics (AAP) was held in person this October 
in Anaheim, California, and featured a dazzling array of sessions, product 
theaters, workshops, and exhibits covering virtually every pediatric topic under 
the sun, from LGBT health and wellness to oral health, obesity and nutrition, 
neurology, and much more. Below are some highlights from the meeting.

For references, go to 
ContemporaryPediatrics.com/  
AAP-COVID-19



Provide Itch Relief From Atopic Dermatitis, Contact Dermatitis, and 
Other Skin Conditions With Aquaphor Children's Itch Relief 
Ointment with 1% Hydrocortisone (anti-itch ointment)

37% reduction in itch severity on Day 1 of use1

up to 12 hours of significant itch relief1

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

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

GENTLE AND SAFE 
FOR SENSITIVE SKIN, 

PARABEN-FREE, 
FRAGRANCE-FREE, 
HYPOALLERGENIC

NEW!

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

Reference: 1. Data on file. Beiersdorf Inc.
©2022 Beiersdorf Inc.

SOOTHES AND RELIEVES ITCH FROM ECZEMA FLARES AND SKIN IRRITATIONS
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Check out our other shows...

MWN Medical Minutes After Hours® Wellbeing Checkup™  

DEEP DIVE 
In a video interview that 

covers several topics, Wendie Berg, 
MD, PhD, FACR, FSBI, discusses her 
family history with breast cancer, the 
founding of www.DenseBreast-info.
org, emerging research with contrast-
enhanced mammography, and the 
need for a national standard on breast 
density notifications. Berg is a 
professor of radiology at UPMC 
Magee-Womens Hospital, University 
of Pittsburgh School of Medicine, in 
Pittsburgh, Pennsylvania.

www.medicalworldnews.com/view/
deep-dive-into-contrast-enhanced-
mammography

BEHIND THE SCIENCETM 
Editors of CancerNetwork®  

met with a diverse group of experts 
including Paolo Tarantino, MD, of 
Dana-Farber Cancer Institute, the 
European Institute of Oncology, and 
the University of Milan, who discuss 
recent breakthroughs, persistent 
barriers to optimal treatment, and 
hopes for the future of breast  
cancer treatment. 

www.medicalworldnews.com/view/
behind-the-science-behind-breast-
cancer-awareness-month

SECOND OPINIONTM

Pediatric  
COVID-19 vaccines

Contemporary Pediatrics® talks with Carlton K.K. Lee, PharmD, 
MPH FASHP, FPPAG, BCPPS, pediatric pharmacy residency 
program director and associate professor, Department of 
Pediatrics, John Hopkins Medical Institutions, Baltimore, 
Maryland; and Andrew J. Schuman, MD, clinical assistant 
professor of pediatrics at Dartmouth’s Geisel School of Medicine 
in Hanover, New Hampshire, to ascertain who is best equipped to 
deliver the COVID-19 vaccines to the littlest of the 
human population.

.

www.medicalworldnews.com/view/behind-the-science-
pediatric-covid-19-vaccines
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