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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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their day-to-day care of children. We advance pediatric providers’ professional development through in-depth, 
peer-reviewed clinical and practice management articles, case studies, and news and trends coverage.

our mission

Send comments to llevine@mjhlifesciences.com
Follow us at facebook.com/ContemporaryPediatrics
Follow us at twitter.com/ContempPeds
Follow us at linkedin.com/company/Contemporary-Pediatrics

Paying It Forward
Greetings! As a health care communications company, it is important for 

us to partner with nonprofit organizations that raise money for crippling, 
as-yet-incurable diseases. To that end, we collaborate across all our 

brands and departments to raise awareness and bring much-needed funding 
to various enterprises, an initiative that everyone at MJH Life Sciences®
embraces, and the numbers bear that out: In 2022, we aimed to raise $150,000 
for the various programs with which we align, and I was delighted to see that 
by year’s end we had surpassed that goal, raising a total of $175,000.

One of the groups that I strongly support is The Leukemia & Lymphoma 
Society. To give you some background: In 1944, Robert “Robbie” Roesler de 
Villiers, a 16-year-old boy living in New York, New York, was diagnosed with 
leukemia, quickly succumbed to the disease, and he died just a few months 
later.1 At the time, leukemia patients, who were often children, usually died 
within 3 months of receiving a diagnosis, as there were no viable treatments 
for the condition. Five years later, Robbie’s parents, Rudolph and Antoinette, 
frustrated by how little was being done about this devastating illness, began 
a fundraising program in their son’s name. The foundation steadily grew, 
evolving into The Leukemia & Lymphoma Society. Today, it is the largest 
nonprofit health organization dedicated to funding blood cancer research, 
offering education and patient services throughout the United States.

This past October, MJH was proud to once again be part of the annual 
LLS fundraiser in New Jersey and Ohio, where we maintain offices. The 
organization holds 140 “Light the Night” walks around the country, and MJH’s 
“Light the Night Walk New Jersey” and “Light the Night Walk Cleveland” were 
a great success, bringing employees and their families out for festivities and 
a fundraising walk. As day turned to dusk, illuminated white, red, and gold 
lanterns floated up into the sky (white for survivors, red for supporters, and 
gold for the loved ones lost to the disease).

For information on how you can get involved, please visit www.lls.org. 

R E F E R E N C E
1. Leukemia & Lymphoma Society. Accessed January 18, 2023. https://www.lls.org/
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Greetings!

I hope everyone, particularly those who don’t live in the Southern states, has taken the 
opportunity to enjoy the milder winter months we’ve been having this year. The famed 
groundhog Punxsutawney Phil, has predicted an additional 6 weeks of winter: Wherever 

you are, may these additional weeks be temperate as well!
While we are waiting for winter to segue way into spring, take a look at some must-read 

articles in this March issue of Contemporary Pediatrics®. Here are the highlights:
In the cover story, “Mental health concerns in student athletes after injury,” author Joshua 
A. Jakum, MD, FAAP, explores the significant psychosocial consequences for highly 
competitive teenagers, for whom sport is a major part of their identity, of no longer being 
able to play as the result of an injury. The article discusses how athletes manage when not 
playing and how their responses differ depending on whether they cannot play the sport 
temporarily or permanently. A large percentage of children and adolescents in the United 
States are athletes, with the CDC reporting that over 54% of those aged 6 to 17 participate 
in sports at different levels. 

The Nutrition section addresses the increasing number of adolescents who are becoming 
vegetarian and vegan (which is currently 4% of the 8- to -18-year-old population and 
growing) and what pediatricians should be monitoring for and recommending to patients 
to ensure that their nutritional needs are being met if animal protein is no longer part of 
their diets. 

The Pediatric Pharmacology section offers a timely and practical review of the misuse/
abuse of cannabis in children. Over the past 5 years, when marijuana was legalized in 
many states, the accidental ingestion of cannabis in the form of gummy bears, brownies, 
cookies, and candy by toddlers and children under 6 has increased by 1375%. During 
the same period, there has also been a marked increase in the number of reports of very 
young children—under 2 years of age—presenting to emergency departments due to 
unresponsiveness and then testing positive for THC in their urine. 

The Puzzler section offers the absorbing case of a 19-year-old presenting with headache, 
fever, muscle spasms, and abdominal soreness after sustaining a puncture wound from a 
rusty nail. What’s your diagnosis? 

The Dermatology section looks at a case of dermatographia (erythematous wheals in the dermis 
upon application of pressure) in a teenage dgirl. Dermatographia occurs in 2% to 5% of the 
population and is the most common physical urticaria affecting children and young adults. 
As always, thank you for providing outstanding care to your patients during these rapidly 

changing times. As John Burroughs said, “To find the universal elements enough; to find 
the air and the water exhilarating; to be refreshed by a morning walk or an evening saunter; 
to be thrilled by the stars at night; to be elated over a bird’s nest or a wildflower in spring—
these are some of the rewards of the simple life.” Please make time to take care of yourselves 
and enjoy these simple pleasures as winter fades and we prepare to welcome spring.

As always, I am happy to hear your comments, questions, and suggestions. 

With warm regards,
Tina Q. Tan 
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puzzler
PATIENT CASES TO TEST YOUR DX IQ

Want to read more of your colleagues’ puzzling cases? 
Find the whole collection at ContemporaryPediatrics.com/pediatric-puzzler
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Muscle spasms in 
a 19-year-old

THE 
CASE

A 19-year-old presents to the emergency 
department!(ED)!with headache and fever of 4 days’ 
duration.!Six days earlier, his left palm had been punctured 
by a rusty nail (Figure). He had cleaned the wound with 

alcohol and hydrogen peroxide and applied a Neosporin dressing. Two 
days later, he complained of fever (max 103 °F), headache, abdominal 
muscle spasms, sweating,!and vomiting. Upon questioning, it was 
determined that his symptoms also included abdominal soreness, 
shortness of breath, and chills, but he denied rash, dizziness, heart 
palpitations, chest pain, cough, or any neurologic symptom. Previous 
medical and surgical history were unremarkable, and the patient had 
had 5 lifetime doses of DTaP and 1 dose of Tdap 7 years before the injury. 

At the ED, the patient was given a bolus of normal saline, intravenous 
penicillin G, and diazepam and was then admitted to the hospital. 

ABBY KABO; WILLIAM KENAN; AND HANNA S. SAHHAR, MD, FAAP, FACOP

Differential Diagnosis 
Tetanus, cellulitis, sepsis, meningitis, 
seizure activity, and ethanol intoxica-
tion were all considered as part of the 
differential diagnosis. Generalized 
tetanus was thought to be most likely 
cause owing to the classic presentation. 

Labs/findings
Upon admission, patient vitals were 
blood pressure 145/98 mmHg, pulse 
137 beats/minute, temperature 

100.6 °F, and respiratory rate 26 breaths/
minute, with 100% oxygen saturation 
on room air. The wound was examined 
and showed no evidence of cellulitis or 
erythema. A comprehensive metabol-
ic panel, complete blood count, lac-
tic acid, blood culture, blood ethanol, 
magnesium, lipase, lactic acid reflex, 
prothrombin time/international nor-
malized ratio, partial thromboplas-
tin time, lipase, and troponin were all 
normal. An electrocardiogram showed 

sinus tachycardia, and chest x-ray 
was unremarkable. 

Diagnosis 
Given that the puncture wound was 
not erythematous, draining, warm, 
or swollen and the labs were unre-
markable (ruling out sepsis, celluli-
tis, meningitis, and ethanol intoxica-
tion), the patient was diagnosed with 
generalized tetanus and hospitalized 
for observation. 
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Management
The patient continued to have abdom-
inal muscle spasms for the duration of 
his stay. He also experienced full-body 
spasms upon talking, when vital signs 
were taken, and when he was exposed 
to changes in lighting. He had difficul-
ty talking, swallowing, and taking deep 
breaths during full-body spasms, but 
his oxygen saturation never dropped. 
The patient never experienced laryn-
geal spasms. He continued with a nor-
mal diet and intravenous fluids and 
never lost bowel or bladder control. He 
remained stable, was discharged after 
9 days, and was advised to follow up 
with his primary care physician. 

Treatment 
The patient was given lorazepam and 
diazepam as needed for spasms and 
morphine and ketorolac for pain. He 
was switched to intravenous (IV) met-
ronidazole for 10 days in place of pen-
icillin G for better tetanus coverage. 
Enoxaparin was used for deep vein 
thrombosis prophylaxis and IV ceftri-
axone to prevent wound infection and 
sepsis. Magnesium sulfate was given to 
prevent autonomic dysregulation and 
acetaminophen to control fever. Tet-
anus was treated with intramuscular 
tetanus immune globulin injection of 
500 units and a Tdap vaccination.

Discussion 
There are 4 types of tetanus: general-
ized, local, cephalic, and neonatal, with 

generalized being the most common.1 

The latter is caused by infection from 
Clostridium tetani, a gram-positive 
obligate anaerobe found in soil and 
animal feces. Infection is caused by 
spores entering the body through a 
puncture wound or other contaminat-
ed injury, especially from rusty nails.2

The spores germinate in an anerobic 
environment in the wound, such as ne-
crotic tissue, where it forms exotoxin 
and tetanospasmin, which cause sus-
tained muscle contractions called tet-
any.2 The toxin goes to the end plate 
neuromuscular junction, where it trav-
els retrograde to the central nervous 
system. Once there, the toxin acts on 
inhibitory Renshaw interneuron cells 
to prevent the release of GABA and 
glycine. This leads to the inhibition of 
inhibitory interneurons and allows 
neurons to send impulses to muscle 
cells, causing high-frequency, sus-
tained muscle contractions.1,2 Tet-
anus has an incubation period of 
3 to 21 days, with early-phase presen-
tation consisting of tachycardia, sweat-
ing, and restlessness.1 Muscle contrac-
tions cause severe muscle spasms like 
trismus (lockjaw), dysphagia, nuchal 
rigidity, opisthotonos (backward arch-
ing), and risus sardonicus (sustained 
muscle contractions of the facial mus-
culature resembling a grimace) and 
compromise the airway, causing dys-
pnea.1,2 The spasms and hypertonic 
state can cause extreme pain, exhaus-
tion, fractures, and aspiration.1 

Diagnosing tetanus is based on 
clinical signs and symptoms and teta-
nus vaccination history.3 Treatment 
includes tetanus immune globulin, a 
tetanus vaccine, antibiotics like met-
ronidazole or penicillin G, aggressive 
wound cleaning, and preparation for 
airway control and possible intuba-
tion. In addition, magnesium sulfate is 
administered to prevent autonomic 
dysregulation, and patients should 
receive medications for pain control 

(benzodiazepines) and spasms (neu-
romuscular blocking agents).1,4

According to guidelines from the 
Centers for Disease Control and Pre-
vention, if a patient with a dirty wound 
has had 3 or more lifetime doses of 
a tetanus toxoid vaccine plus a Tdap 
vaccine more than 5 years prior, a teta-
nus booster should be administered.3 

If the patient has a dirty wound but 
has had fewer than 3 lifetime doses 
of tetanus toxoid-containing vaccine, 
human tetanus immune globulin 
should be given.3 There were no report-
ed cases of tetanus in the United States in 
2018 or 2019 and 26 cases in 2020.5

Patient outcome 
The patient was discharged with home 
health services and subsequently fol-
lowed up with his primary care phy-
sician to manage the spasms and 
long-term ramifications of tetanus. 
He continued to have muscle spasms 
5 days after discharge, with myoclon-
ic jerking of the left side of his body. He 
also showed some gait abnormalities. 
His primary care physician continued 
to manage the spasms with clonaze-
pam and cyclobenzaprine. 
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Carolinas in Spartanburg, South Carolina.
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dent at Edward Via College of Os-
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Edward Via College of Osteopathic 
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South Carolina.
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For references, go to 
ContemporaryPediatrics.com/
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DIFFERENTIAL DIAGNOSIS:
PUNCTURE WOUND WITH 
MUSCLE SPASMS 

  Tetanus
  Cellulitis
  Sepsis
  Meningitis 
  Ethanol intoxication 
 Seizure activity 
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JON MATTHEW FARBER, MD

A
lthough avascular necrosis 
(AVN) is believed to be an 
iat rogen ic compl ic at ion 
fol low i ng t reat ment of 

developmental dysplasia of the hip 
(DDH), an investigation in China 
found 2 characteristics associated 
with the condition: the likelihood of 
AVN increases with both the grade of 
dislocation and of underdevelopment 
of the ossific nucleus.

The 108 patients (100 girls and 
8 boys) in the study had 140 hip dislo-
cations, with the left hip involved in 
50 patients, the right in 26, and both 
in 32. Mean age at treatment was 
16.6 months, and average length of 
follow-up was 10.1 years. All patients 
underwent closed reduction, fol-
lowed by application of a spica cast for 
3 months and then a second 
abduction cast. 

Investigators scrutinized postop-
erative radiographs for signs of AVN 
and graded those that had necrosis. 
They also evaluated development of 
the epiphyseal ossific nucleus by mea-
suring the epiphyseal ossific nucleus 
diameter to the neck diameter ra-
tio (ENR) and classified the patients 
into 3 groups: those with ENR > 50%, 
ENR < 50%, and those with delayed 

ossification (no ossific nuclei in pa-
tients older than 1 year). They also 
divided patients by age at the time of 
reduction into 3 groups: < 1 year, 1 to 
< 1.5, and 1.5 to 2 years. 

Of the 44 of 140 hips (31.4%) that 
developed AVN, most were Grade I 

(31 hips, 70%), with Grade II or higher 
in 14 hips, and some cases of Grade 
II detected when the patient neared 
adolescence. Two hips were Grade III 
and one Grade IV. 

Analysis showed that AVN was sig-
nificantly correlated with develop-
ment of the ossific nucleus and dislo-
cation grade but was not related to sex, 
side adductor or iliopsoas tenotomy, 
nor age at the time of reduction. Spe-
cifically, AVN was found in only 3.4% 
of hips with an ENR > 50% but in 51% 
of hips with an ENR < 50% and in 50% 
of hips with delayed unossification. 

R E F E R E N C E
Bian Z, Guo Y, Lyu XM, Zhu ZH, Yang Z, Wang 
YK. Risk factors for avascular necrosis after closed 
reduction for developmental dysplasia of the hip. J 
Pediatr Orthop. 2022;42(9):467-473. doi:10.1097/
BPO.0000000000002228. 

THOUGHTS FROM
DR FARBER

Because the United 
States does more 
early screening than 

other countries, the patients in this study 
presumably were older at treatment than 
we would expect in the US, which might 
have affected the prognosis. However, 
it’s worth remembering this possible 
complication in older pediatrics patients 
who are treated for DDH.

Are some patients predisposed to 
avascular necrosis after hip surgery? 

IT’S WORTH 
REMEMBERING 
THIS POSSIBLE 

COMPLICATION IN 
OLDER PEDIATRIC 

PATIENTS WHO 
ARE TREATED 

FOR DDH.
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Fluoxetine helps refractory nocturnal 
enuresis, but not for long 

A 
12-week study in Egypt of 
the efficacy of f luoxetine (a 
selective serotonin reuptake 
inhibitor) in children with 

t reat ment-ref ractor y noct u r na l 
enuresis (NE) found that though the 
treatment achieved a good initial 
response, it was not sustainable. The 
investigation was in 110 children 
(mean age 11.8 years) with severe 
NE t hat was unresponsive to 
alarm therapy, desmopressin, and 
anticholinergics. About half the 
children were assigned to receive  
10 mg f luoxetine orally once daily 
in the morning for 12 weeks and the 

other half to placebo. The fluoxetine 
group experienced significantly better 
reduction in the number of wet nights 
than the placebo group at 4, 8, and 
12 weeks. After 4 weeks of fluoxetine 
therapy, 7.1% of patients achieved 
complete remission (CR) and 66.1% 
partial remission (PR) compared 
with 0% and 16.7%, respectively, of 
those in the placebo group. But after  
12 weeks of therapy, the mean number 
of wet nights in the fluoxetine group 
was considerably worse than at  
4 weeks. Though the CR response rate 
in the group was 10.7%, the PR rate 
declined to 21.4%. Fluoxetine also was 

associated with improved nighttime 
arousal and, in 8.9% of patients, 
rapidly reversible adverse effects. 

R E F E R E N C E
Hussiny M, Hashem A, Soltan M, Helmy T, El-Kenawy 
MR, Abdelhalim A. The safety and efficacy of fluox-
etine for the treatment of refractory primary mono-
symptomatic nocturnal enuresis in children: a 
randomized placebo-controlled trial. J Urol. 208(5):1126-
1134. doi:10.1097/JU.0000000000002896. 

THOUGHTS FROM  
DR FARBER

You may have heard 
about  th is  s tudy, 
which indicates a 

potential breakthrough for bed wetting 
by using fluoxetine, but you can see that 
the actual results were not really impres-
sive. I have had good results with imipra-
mine when desmopressin fails, but I 
always worry about overdoses (whether 
a c c i d e n t a l  o r  d e l i b e r a t e )  w i t h  
this medicine.

Vitamin D3 supplementation 
may aid in preventing migraine 

I
n children who are subject to 
migraine attacks, vitamin D 
supplementation may be an 
effective and safe adjunctive 

prophylactic therapy to topiramate, 
results of a study in Saudi Arabia 
showed. The 56 children (34 girls 
and 22 boys), who ranged in age from  
5 to 14 years and had 2 or more 
headache attacks each week, were not 
receiving any migraine preventive 
therapies other than topiramate, and 
had not taken vitamin D3 supplements 
within the past 3 months. The 
children were divided into 2 groups. 
The intervention group received 
topiramate tablets (2mg per kg of 

body weight) in 2 daily divided doses 
along with 5,000 IU of vitamin D3 for 
4 consecutive months. The placebo 
group received only the topiramate 
along with a placebo. 

   Investigators observed a good re-
sponse to treatment in both groups: 
76.13% of patients in the intervention 
group and 53.5% of those in the pla-
cebo group. However, a comparison 
of migraine characteristics in the  
2 groups at the conclusion of the tri-
al showed that D3 supplementation 
was more effective than placebo in 
reducing migraine frequency, sever-
ity, duration, and disability. None 
of the participants experienced  

serious adverse reactions, though  
4 patients in the intervention group 
and 6 in the placebo group had mild  
gastrointestinal complaints. 

R E F E R E N C E
Elmala MK, Suliman HA, Al-Shokary A, Ibrahim 
AO, Kamal NM, Elshorbagy HH, Nasef KA, El Din 
Fathallah MG. The impact of vitamin D3 supplemen-
tation to topiramate therapy on pediatric migraine 
prophylaxis. J Child Neurol. 2022;37(10-11):833-839. 
doi:10.1177/08830738221092882. 

THOUGHTS FROM  
DR FARBER

T h e  q u e s t i o n  o f 
whether vitamin D 
supplementation is 

helpful for conditions besides rickets (eg, 
for asthma), remains open to question, 
with numerous contradictory studies 
(similar to the arguments as to whether 
coffee or alcohol in moderation is good 
or bad). Consider this a small victory, 
unconfirmed for now, for vi tamin  
D3 proponents.
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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

S:7"
S:10"

T:7.875"
T:10.75"

B:8.125"
B:11"

Job Name 22PRX_11738655_Full_Promo_Journal_Ad_Cont_Ped.indd

Job Setup

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

Trim: 7.875" x 10.75" Last Modified: 9-23-2022 1:37 PM

Safety: 7" x 10" Scale: None

Gutter: None  # Pages: 2 of 5

Macintosh HD:Users:robert.hogan:Desktop:22PRX_11738655_Full_Promo_Journal_Ad_Cont_Ped.indd

Fonts
Proxima Nova (Bold, Regular, Extrabold, Semibold)

Links
PRIORIX_Logo_4c.ai, GSK_Signal_Full_Colour_CMYK.ai

 Cyan
 Magenta
 Yellow
 Black

Inks Document Path, Fonts & Placed Graphics

CONTEMPORARY PEDIATRICS

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:
•  E"ectiveness 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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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. 
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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. 
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Order PRIORIX today 
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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) immunode!ciency.
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 pre!lled 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 con!rmed 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 re$ect 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/Paci!c 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 !rst 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, 
P!zer 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/Paci!c 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 (de!ned 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 !rst 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 !rst 
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/Paci!c 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 pro!le of 
PRIORIX following the second dose was similar to the safety pro!le 
following the !rst 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/Paci!c 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 (de!ned 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 !rst 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/
Paci!c 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) immunode!ciency.
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 pre!lled 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 con!rmed 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 re$ect 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/Paci!c 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 !rst 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, 
P!zer 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/Paci!c 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 (de!ned 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 !rst 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 !rst 
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/Paci!c 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 pro!le of 
PRIORIX following the second dose was similar to the safety pro!le 
following the !rst 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/Paci!c 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 (de!ned 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 !rst 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/
Paci!c 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) immunode!ciency.
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 pre!lled 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 con!rmed 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 re$ect 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/Paci!c 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 !rst 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, 
P!zer 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/Paci!c 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 (de!ned 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 !rst 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 !rst 
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/Paci!c 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 pro!le of 
PRIORIX following the second dose was similar to the safety pro!le 
following the !rst 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/Paci!c 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 (de!ned 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 !rst 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/
Paci!c 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.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T:15.5"
T:10.5"

S:7"

S:10"

T:7.875"

T:10.75"

B:8.125"

B:11"

Job Name 22PRX_11738655_Full_Promo_Journal_Ad_Cont_Ped.indd

Job Setup

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

 Trim: 7.875" x 10.75"  Last Modified: 9-23-2022 1:37 PM

 Safety: 7" x 10"  Scale: None

 Gutter: None  # Pages: 4 of 5

Macintosh HD:Users:robert.hogan:Desktop:22PRX_11738655_Full_Promo_Journal_Ad_Cont_Ped.indd

Fonts
None

Links
22PRX_11738655_PRIORIX_BRIEF_SUMMARY_BUILD.pdf

 Cyan
 Magenta
 Yellow
 Black

Inks Document Path, Fonts & Placed Graphics

CONTEMPORARY PEDIATRICS

Job Name 22PRX_11738655_PRIORIX_BRIEF_SUMMARY_BUILD.indd

Job Setup

 Bleed: None  Artist: Hogan, Robert (PRN-MRM)

 Trim: 7.75" x 10.5"  Last Modified: 9-20-2022 12:11 PM

 Safety: 7" x 10"  Scale: None

 Gutter: None  # Pages: 1-2 of 6

GraphicServices:CLIENTS:GSK:PRIORIX:22PRX:22PRX_11738655_PRIORIX_BRIEF_SUMMARY_BUILD:22PRX_11738655_PRIORIX_
BRIEF_SUMMARY_BUILD.indd

Fonts
Helvetica Neue LT Std (56 Italic, 75 Bold, 55 Roman)

Links
None

 Black

Inks Document Path, Fonts & Placed Graphics

(continued on next page) (continued on next page)

           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) immunode!ciency.
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 pre!lled 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 con!rmed 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 re$ect 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/Paci!c 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 !rst 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, 
P!zer 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/Paci!c 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 (de!ned 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 !rst 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 !rst 
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/Paci!c 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 pro!le of 
PRIORIX following the second dose was similar to the safety pro!le 
following the !rst 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/Paci!c 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 (de!ned 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 !rst 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/
Paci!c 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 (de!ned 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 !rst 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 identi!ed 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 speci!c 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 !rst 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 insuf!cient 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 bene!ts 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.
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to the GSK group of companies. 
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with and do not endorse the GSK group of companies or its products.
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Clinical vignette
An 18-month-old boy presented to the 
pediatric emergency department (PED) 
with a chief concern of unresponsive-
ness. Emergency medical services 
called ahead to inform the PED staff 
that they were bringing in the child, 
who had been found unresponsive at 
home. Report given in transit stated 
that the patient had normal vital signs 
and was breathing on his own but was 
difficult to wake, and stated that there 
were several sick individuals in the 
home. 

Upon arrival, the child was placed 
in the resuscitation room, and a broad 
workup was initiated,  including a 
complete metabolic panel, venous 
blood gas, blood and cerebrospinal 
fluid cultures, respiratory viral test-
ing, and head CT. Additionally, serum 
acetaminophen, salicylate, and etha-
nol levels were drawn and a standard 
7-drug urine drug of abuse screen 
test administered. The physical exam 
was notable for a sedated child with 
upper extremity rigidity and shak-
ing. Pupils varied between mydriasis 
and miosis. The patient received nal-
oxone 2 mg intravenous (IV) with no 
effect, a meningitis dose of ceftriax-

one, and a total of 60 mL/kg IV fluids. 
The parents arrived approximately 
20 minutes after the patient and were 
interviewed. Initial blood glucose of 
the child was 120 mg/dL, and the fam-
ily denied he could have gotten into any 
substances at home.  

The child had no significant past 
medical history. The family had been 
sick and been taking over-the-counter 
cough and cold syrups and ibuprofen. 
The grandmother also lived with the 
family and noted that she had antidia-
betic medications. The urine collected 
approximately 4 hours after presen-
tation was positive for delta-9-tetra-
hydrocannabinol (THC). The results 
were discussed with the caregivers. At 
that time, the grandmother reported 
cannabis products in the home. The 
patient returned to baseline about 
6 hours after presenting to the PED and 
was discharged home. 

Epidemiology of use 
and legalization
After alcohol, cannabis is the most 
widely used mind-altering substance 
in the United States. Recent survey data 
suggests a rise in use within the home 
that coincides with the legalization of 

marijuana for medical or recreation-
al use.1 As of December 2022, 47 states 
and the District of Columbia regulate 
cannabis. Idaho, Nebraska, and Kan-
sas do not.2

Changes in pediatric exposure
Recent studies using US poison 
center data showed significant 
increases in non-misuse or abuse 
exposures in young children.3 From 
2000 through 2013, all cannabis 
exposure in children aged 0 to 5 years
increased a  small amount per year. From 
2014 through 2022, exposures have 
risen drastically (Figure).3 A focused 
analysis of the years 2017 through 2020 
found a sharp increase in monthly ex-
posures beginning in April 2020, con-
sistent with lockdowns.4

This increase is not unique to the 
United States. Researchers from Ontar-
io, Canada, reported increased emer-
gency department visits in children 
aged 0 to 9 years after the legalization 
of cannabis flower and an even great-
er one after the legalization and sale 
of edibles.5

Edibles 
Hundreds of edible cannabis prod-
ucts are available commercially. They 
include soda, chocolate bars, gum-
mies, candies, chips, brownies, cook-
ies, and crispy rice and marshmallow 
bars, among others. One survey re-
ported that 8% (n = 13) of edibles came 

Treating an 18-month-old who tested 
positive for cannabis exposure
JAMES B. LEONARD, PHARMD, DABAT; 
AND THOMAS W. LAUDONE, PHARMD, BCPPS

As more and more states legalize recreational marijuana, 
caregivers need to be vigilant about keeping products out 
of the reach of children.
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in packaging that was nearly identical 
to that of non–THC containing prod-
ucts.6 Several products used the exact 
brand and product names and imitated 
multiple components of non–cannabis 
containing product packaging (labels, 
font, colors, logos). All but 1 listed the 
total THC content per package, with a 
mean of 459 mg, which is well above the 
threshold to cause THC intoxication ir-
respective of user weight.6

Clinical course
Children who have ingested canna-
bis edibles typically present with cen-
tral nervous system (CNS) depression 
ranging from lethargy to coma.7 Com-
mon CNS effects include ataxia, con-
fusion, agitation, and tremors. One 
study analyzed approximately 7,000 
cases of cannabis exposure reported 
to United State Poison Centers from 
January 1, 2000, through December 
31, 2020.3 Tachycardia and vomiting 
were common and reported in 10% of 
these exposures. Seizures occurred in 
1%, hypotension in 1.5%, and brady-
cardia in 1.1%. Respiratory depression 
was reported in up to 2.2%, but 0.7% 

of patients were intubated. Metabolic 
derangements are uncommon, 
although some patients may develop 
hypoglycemia if they are too fatigued 
to maintain oral intake. Decreased 
oral intake should prompt blood glu-
cose testing. Otherwise, no routine 
blood testing is required for manage-
ment, but urine testing can confirm 
the diagnosis.

Symptom duration may be pro-
longed in many cases. In a system-
atic review, the duration of symptoms 
ranged from 6 to 48 hours.7 There 
is no antidote for THC intoxication. 
Many patients do not need specific 
treatments and are monitored in the 
emergency department or general 
medical floor. 

Management 
A key to the diagnosis of any poisoning 
is to inquire about the toxin availability 
in the home. As described in the clini-
cal vignette, these children may arrive 
without a history of ingestion. They 
may have CNS depression, variations 
in muscle tone, tachycardia, and trem-
ors. The onset is rapid (< 2 hours), and 

many patients have a clearly defined 
last known well time. In published case 
reports and series, many patients have 
undergone several diagnostic tests, 
including CT and lumbar puncture.7

One study reported an increase in tests 
and overall costs of testing when no 
history of exposure was reported.8

The combination of a positive THC 
result on urine toxicology screening 
,ruling out other potential causes, may 
reduce admissions to the ICU after can-
nabis ingestion. Counsel caregivers on 
poisoning prevention. This includes 
purchasing and storing products in a 
locked container, ensuring products 
are put away immediately after use, 
and disposing of them in nonvisible 
garbage cans. 

Conclusion
The legalization of cannabis for recre-
ational and medical use, especially in 
the form of edibles, has been associat-
ed with increased pediatric exposures. 
Consider the diagnosis of a cannabis 
ingestion in children with abrupt on-
set of altered mental status and send 
urine for a drug screen as part of the 
broad workup for children presenting 
this way. Care is primarily supportive 
and assistance for prognosis, monitor-
ing, and treatment is available 24/7/365 
from your local poison center at 800-
222-1222. 

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

James B. Leonard, PharmD, DABAT, is an 
associate professor, University of Maryland 
School of Pharmacy and assistant director, 
Maryland Poison Center, Baltimore Maryland.

Thomas W. Laudone, PharmD, BCPPS, is 
a pediatric clinical pharmacy specialist, 
Emergency Medicine, Baltimore, Maryland.

For references, go to 
ContemporaryPediatrics.com/

cannabis-exposure

FIGURE: Cannabis exposures 
reported to United States poison 
centers in children aged 0 to 5 years 
old. Includes all forms of cannabis.
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infectious disease

Knowing which vaccines prevent 
meningitis and meningococcal dis-
ease and sharing the information 
with adolescents and caregivers are 
crucial responsibilities of all pediat-
ric health care providers. The follow-
ing are the things you need to know 
about this group of diseases and the 
vaccines available to prevent them.  
 
Invasive bacterial meningitis 
Infants infected w ith invasive 
bacterial meningitis most often  
exhibit changes in feeding patterns, 
difficulty sucking and/or feeding, 
vomiting, irritability, and lethargy.1-3  
Infants may present with abnormal 
ref lexes, and children with nuchal  
rigidity, fever, headache, nausea, pho-
tophobia, and altered mental status.1,2 
Adolescents and young adults may 
present with progressively severe 
headaches and f lu-like symptoms,  
fever, nuchal rigidity, vomiting,  
fatigue, and a petechial rash that may 
progress to purpura.4

Haemophilus influenza serotype 
type b (Hib) primarily affects infants 
and children aged less than 5 years.1-4 
Unvaccinated or partially vaccinated 
healthy newborns, infants, children 
under 5 years, and those with specific 
chronic illnesses (sickle cell disease, 

asplenia, human immunodeficiency 
virus [HIV]) or receiving chemother-
apy for cancer are susceptible to inva-
sive Hib infections.1,2  The Hib patho-
gen spreads via respiratory droplets 
from symptomatic or asymptomatic 
individuals who harbor the organism 
in their nose or throat.1,2 Even with 
immediate diagnosis and treatment, 
children with Hib meningitis may not 
survive or may experience long-term 
adverse effects, including hearing loss 
and brain damage.1,5,6 

Streptococcus pneumoniae causes 
purulent invasive bacterial pneu-
mococcal meningitis in infants and 
young children. In the United States, 
this type of meningitis is most com-
monly seen in children between the 
ages of 2 months and 11 years7 and is 
the leading cause of bacterial men-
ingitis in children aged less than 5 
years. S pneumoniae is often spread 
by an asymptomatic nasopharyngeal 
carrier via respiratory droplets, and 
its incubation period can be as short 
as 1 day.7,8 In addition, transmission 
may occur through autoinoculation 
in individuals who carry the bacte-
ria in their upper respiratory tract.9 
According to the CDC, 5% to 10% of 
adults without children and as many 
as 20% to 60% of school-aged chil-

dren may be carriers of the disease.9  
Infants, preschoolers, and school-
aged children are all highly suscep-
tible to viral upper respiratory tract 
infections, including inf luenza, 
which may make them vulnerable to  
S pneumoniae disease that may rap-
idly progress to pneumonia or menin-
gitis. Infants and young children with 
S pneumoniae meningitis may show 
cranial nerve signs or seizures and 
may slip into a coma. Neurological  
sequalae occur in approximately 50% 
of survivors and can include changes 
in intellectual function, new-onset 
behavioral disabilities, seizures, 
hearing loss, and motor deficits.7 

The fatality rate for pneumococ-
cal meningitis in this population is  
approximately 8%.9

Meningococcal infections
Caused by Neisseria meningitidis,10 

invasive meningococcal infections 
present as meningococcemia (in  
approximately 50% of cases) and sep-
ticemia (in 30% to 40%), and a child 
may present with both conditions.11 
About 1 in 10 individuals are asymp-
tomatic carriers, meaning that they 
harbor the organism in the back of 
their nose and throat and can spread 
it via nasal or oral secretions (eg, 
kissing or sharing water bottles and 
toothbrushes).11 Awareness of trans-
mission route must be part of routine 
anticipatory guidance for all school- 
aged children. 

What is your meningitis 
vaccine IQ?
DONNA HALLAS, PHD, PPCNP-BC, CPNP, PMHS, FAANP, FAAN

Assess your knowledge of and performance on 
preventable disease.
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“Have infants eat 
allergenic foods early 
and have them eat these 
foods often.” 
—DAVID M FLEISCHER, MD

Newborns and infants may not 
present with the classic symptoms 
of meningococcal meningitis10 but 
instead with a bulging anterior fon-
tanelle.12 Infants, children, and ado-
lescents with meningococcemia  
appear critically ill, and their symp-
toms include abrupt onset of fever, 
chills, malaise, myalgia, limb pain, 
and a macular or maculopapular rash 
that quickly transitions to petechial or 
purpuric rash.12

In addition, children and adoles-
cents with meningococcal septice-
mia present with cold hands and feet, 
severe aches or pain in the muscles, 

joints, chest, or abdomen consistent 
with bacteria in the bloodstream that 
damage vascular walls and result 
in bleeding into the skin and inter-
nal organs.12,13 Nineteen percent of  
individuals who survive meningococ-
cal disease will experience lifelong  
sequelae, including but not limited to 
hearing loss, neurological disability, 
digit or limb amputation, skin scar-
ring, new-onset neurological deficits 
(significant, lasting changes in cogni-
tive abilities as evidenced by deviation 
from usual school performance and 
new-onset behavioral problems).10 

Even with prompt diagnosis and 

aggressive antibiotic treatment, 15% 
of affected individuals will succumb 
to the disease.10,13 Increased intracra-
nial pressure is often associated with 
meningococcal meningitis and fre-
quently diagnosed in severe cases.10

Vaccines against meningitis 
and meningococcus 
The Hib vaccine protects infants and 
children aged less than 5 years from 
invasive Hib meningitis and other 
invasive Hib diseases (pneumonia, 
bacteremia, epiglottitis, septic arthri-
tis, cellulitis, otitis media, and puru-
lent pericarditis).2 The earliest age at 

Table 1. Hib Vaccines and Hib Vaccine in Combinations
VACCINE AND 
MANUFACTURER IMMUNIZATION COVERAGE DOSAGE AND AGE RECOMMENDATIONS; ALL APPROVED TO BEGIN AT 6 WEEKS

ActHIB1, 

Sanofi Pasteur
Haemophilus influenza, type b 4-dose series

2, 4, 6 months and booster, 15-18 months
FDA-approved through 5 years (71 months)

Hiberix2, 
GSK

Haemophilus influenza, type b 4-dose series
2, 4, 6 months and booster, 15-18 months
FDA-approved through 4 years (59 months)
Initially approved for booster dose only. Received FDA approval for 4 doses in 2016.

PedvaxHIB3, 
Merck

Haemophilus influenza, type b 3-dose series
2, 4 months and booster, 12-15 months
These 3 doses constitute the primary series.

Pentacel4, 
Sanofi Pasteur 

Diphtheria, tetanus, pertussis 
poliomyelitis, and Haemophilus 
influenza, type b

4-dose series 
2, 4, 6 months and booster ,15-18 months
FDA approved through 4 years (59 months)
Four doses of Pentacel constitute the primary series for pertussis. Three 
doses of Pentacel constitute the primary series for the other components, 
with the fourth dose as the booster.

Vaxelis5, 

Sanofi Pasteur 
& Merck

Diphtheria, tetanus, pertussis  
poliomyelitis, hepatitis B and 
Haemophilus influenza, type b

3-dose series
2, 4, 6 months 
FDA approved through 4 years (59 months)
The 3 doses do not constitute a primary series against pertussis: anadditional 
dose of pertussis vaccine is needed to complete the pertussis primary series 
(See package insert on FDA website.)4 
Per CDC immunization schedule, Vaxelis is a 4-dose series; however, per the 
CDC, a different Hib-containing vaccine should be used for the booster dose.

1. ActHIB. FDA. https://www.fda.gov/vaccines-blood-biologics/vaccines/acthib 
2. Hiberix. FDA. https://www.fda.gov/vaccines-blood-biologics/vaccines/hiberix 
3. PedvaxHIB. FDA. https://www.fda.gov/vaccines-blood-biologics/vaccines/haemophilus-b-conjugate-vaccine-meningococcal-protein-conjugate
4. Pentacel. FDA. https://www.fda.gov/vaccines-blood-biologics/vaccines/pentacel#:~:text=Indication%3A,prior%20to%205th%20birthday). 
5. Vaxelis. FDA. https://www.fda.gov/vaccines-blood-biologics/vaxelis 
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“Have infants eat 
allergenic foods early 
and have them eat these 
foods often.” 
—DAVID M FLEISCHER, MD

which this vaccine may be adminis-
tered is 6 weeks (Table 1). 

Prior to the licensing of the first Hib 
conjugate vaccine in 1987,14 invasive 
Hib disease was the most common 
cause of bacterial meningitis in chil-
dren under 5 in the United States.1. The 
Hib conjugate vaccines administered 
as part of the routine CDC immuniza-
tion schedule15  were a major public 
health success, with the incidence 
of invasive Hib disease decreasing 
more than 99% in children aged less 
than 5 years.4  Today, the nontypeable  
H influenza organism, which is not 
covered by the Hib vaccines, is the 
most common cause of invasive  
H influenza infections in all age 
groups, although it most often affects 
newborns during the first 2 weeks of 
life and premature babies who have a 
positive culture at birth.1 Nontypeable 
H influenza is also the cause of an esti-
mated 50% of acute and recurrent oti-
tis media and sinusitis in children.2,4

Therefore, health care providers 
who work with infants and young 
children must encourage parents to 
immunize their children against all 
vaccine-preventable diseases. 

Vaccines against 
pneumococcal meningitis 
The Prevnar 13 vaccine (PCV-13) 
protects infants and children under  
5 from contracting invasive bacteri-
al pneumococcal meningitis as well 
as other diseases caused by S pneu-
moniae (acute otitis media, sinusitis, 
community-acquired pneumonia, 
pediatric conjunctivitis, periorbit-
al cellulitis, mastoiditis, endocardi-
tis, pericarditis, neonatal sepsis, etc).7 
The earliest age at which this vaccine 
may be administered is 6 weeks. 

The initial FDA approval of Pre-
vnar was granted for the heptava-
lent PCV-7, which protected against 
pneumococcal serotypes 4, 6B, 9V, 14, 
18C, 19F, and 23F. Widespread uptake 
of this vaccine led to what is known 
as replacement disease, in which  
serotypes not included in PCV-7 were 
causing pneumococcal disease.4 

Thus, in 2010 the 13-valent pneumo-
coccal conjugate vaccine (PCV-13) 
was introduced to target 6 additional 
serotypes (1, 3, 5, 6A, 7F, and 19A).4,7 
Since the introduction of these 2 vac-
cines, racial disparities for disease 
burden in infants and young children 

have diminished in the US.7 However, 
Native American and Alaska Native 
pediatric populations remain at high 
risk for pneumococcal disease: data 
shows a fourfold rate of disease in 
these groups compared with all chil-
dren in the general population.7 The 
majority of disease in the indigenous 
populations are caused by 4 serotypes 
not currently contained in the PCV-13 
vaccine: 12F, 22F, 24F, and 35B.4,7

On June 22, 2022, the FDA approved 
the pneumococcal 15-valent conju-
gate vaccine for pediatric use.16  If initi-
ated with a lower valency (eg, PCV-13), 
this 4-dose series can be completed 
with Vaxneuvance (PCV-15).16 Only 
1 dose of Vaxneuvance (PCV-15) is 
required per the catch-up vaccine 
schedule for children aged 2 through  
17 years who have not received any 
other doses of PCV-13 (Table 2). A 
study by Stevens et al17 urges prac-
titioners to put S pneumoniae men-
ingitis high on the list of differential  
diagnoses when an infant or young 
child presents with fever and altered 
mental status by history or exami-
nation and/or meningeal signs, eg, 
headache, photophobia, neck stiff-
ness, seizures. Additionally, all health 
care providers should adhere to the 
CDC immunization schedule to pro-
tect pediatric patients against diseas-
es that are vaccine-preventable.15

Meningococcal vaccines
Pediatric primary care providers 
can prevent meningococcal disease 
in preteens and adolescents by dis-
cussing the value of immunization at  
every visit and providing strong sup-
port for adherence to the CDC sched-
ule.15 Currently, there are 2 types of 
FDA-approved meningococcal vac-
cines in the US: meningococcal con-
jugate (MenACWY)18 and serogroup 
meningococcal (MenB). 19 

The MenB vaccine is on the  
immunization schedule; however, 

Table 2. Vaxneuvance Vaccine: FDA Approved June 17, 2022

Serotypes Contains 15 Streptococcus pneumoniae serotypes  
1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 22F, 23F and 33F

Indications
4-dose series, at 2, 4, 6 months and 1 dose at 12-15 
months (at least 2 months after 3rd dose). First dose 
may be given as early as 6 weeks old.

Administration Intramuscular injection only

Dosage 0.5mL in a single, prefilled syringe

Catch-up schedule: 
for those who have never 
received a pneumococcal 
conjugate vaccine and those 
who initiated vaccination at  
7 months through 17 years

Age at first dose Total number of 0.5 ml doses

7 through 11 months 3*

12 through 17 years 2**

2 through 17 years

*The first doses are 4 weeks apart; third dose is given after 1st birthday separated by at least 2 months.
**Two doses at least 2 months apart.
See package insert for all other information related to the vaccine, including management of adverse reactions. 
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this vaccine, which protects against 
invasive meningococcal B disease 
and is recommended for college-
aged students who plan to live in dor-
mitories, relies on shared decision-
making (SDM)20 and is not required 
for school attendance. The Meningi-
tis B Action Project offers a list of US 
colleges and universities that require 
or recommend the MenB vaccine for 
attendance.21 To date, only 45 col-
leges and universities mandate the 
vaccine.21 Of particular concern is 
the comparison of the list of schools 
that require the MenB vaccine to 
those that have had past MenB cases 
on their campuses between 2008 and 
May 2020.21 Even though several col-
leges and universities have had Men B 
disease cases on their campuses, they 
do not require the MenB vaccine.21

Meningococcal serogroup 
ACWY
Although MenACWY is on the rou-
tine immunization schedule, only 
34 states require it for school-aged 
children, which places millions of 

them are at-risk for an invasive vac-
cine-preventable disease.22 If an 
adolescent did not receive the Men-
ACWY at the age of 16, 1 dose of this 
vaccine is recommended for those 
entering college and planning to live 
in a dormitory.22 (Table 3).

In addition, the vaccine is avail-
able for children with specific medi-
cal conditions like anatomic or 
functional asplenia, sickle cell dis-
ease, HIV infection, and persistent 
complement component deficiency 
and for those receiving complement 
inhibitors (eg, eculizumab, ravuli-
zumab).15 Three MenACWY vaccines 
are available in the United States. 
The MenACWY vaccine is adminis-
tered to infants, toddlers, and young 
children with one of the conditions 
listed above based on the particular 
FDA approval.15 For example, these 
children can receive the first dose 
of Menveo (Men ACW Y-CRM) at 
2 months; or Menactra (MenACWY-
D) at 9 months or  MenQuadfi (Men-
ACWY-TT) at 24 months (Table 3).15,  

Infants and children with these 

medical conditions are often cared 
for in specialty centers. To prevent 
errors, all providers should con-
sult the CDC immunization sched-
ule for children with medically 
complex conditions.15

Meningococcal serogroup B 
vaccine (MenB) 
Two vaccines are l icensed for 
meningococcal serogroup B dis-
ease prevention in the US: Trumen-
ba and Bexsero.23, 24 The preferred 
age for these vaccines is between 
the ages of16 and 18 years although 
it can also be administered between 
the ages of 16 and 23 years. The pri-
mary series and the booster dose of 
the available MenB vaccines are li-
censed for individuals aged 10 years 
through 25 years, while the license 
for those aged 10 years through 15 
years are for children with specif-
ic medical conditions.23,24 Health 
care providers who treat these chil-
dren should be familiar with the 
CDC immunization schedule’s age-
appropriate recommendations for 
these vaccines. Safet y and eff i-
cacy have not been established 
for children under the age of 10, 
and neither vaccine is licensed for 
individuals aged more than 26 years. 

One major benefit of the electronic 
medical record is that practice per-
formance data can easily be extracted 
as an aggregate to analyze the num-
ber of patients eligible for a particu-
lar vaccine and the number who have 
received it. Only when such informa-
tion is requested, made available, 
and analyzed can practice perfor-
mance in terms of vaccine adminis-
tration improve. 

For references, go to 
ContemporaryPediatrics.com/
what-is-your-meningitis-

vaccine-IQ

Table 3. MenACWY Vaccine

VACCINE NAME DOSE & AGE OF ADMINISTRATION
DOSE &AGE (INFANTS & CHILDREN) 
WITH SPECIFIC DIAGNOSIS

MenACWY-
CRM,
Menveo

2 doses
11-12 years (first dose)
16-years (second dose)

4-dose series*
Minimum age first dose: 
2 months

MenACWY-D,
Menactra

2 doses 2-dose series*
Minimum age first dose: 
9 months

MenACWY-TT,
MenQuadfi

2 doses 2-dose series*
Minimum age first dose: 
24 months

Menveo,
Menactra;
MenQuadfi

1 dose
First-year college student living in residential housing not 
previously vaccinated at 16 years old or military recruits

*See specific information on the CDC immunization schedule for meningococcal serogroup A, C, W, Y vaccina-
tion at https://www.cdc.gov/vaccines/schedules/hcp/imz/child-adolescent.html#note-mening 
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A n earlier than expected on-
slaught of respiratory syncytial vi-
rus (RSV) cases last spring and again 
this past fall strained health care 
resources across the country, increas-
ing worries about the availability of 
hospital beds for the remainder of the 
winter cold and flu season.

By mid-winter, though, when RSV 
cases usually hit their peak, experts 
said the virus’ run appeared to be on 
the decline.

“It was a really impressive early 
RSV season this year,” notes Adam 
J. Ratner, MD, of Hassenfeld Chil-
dren’s Hospital at NYU Langone in 
New York, New York.

While different areas of the country 
have seen RSV viral surges come and 
go in waves, nationally it seems that 
the virus made an early appearance 
almost everywhere in 2022.

Typically, RSV leads to between 
58,000 and 80,000 hospitalizations in 
children 5 and under each year in the 
United States. Additionally, the virus is 
thought to cause around 2 million out-
patient visits and between 100 and 300 
deaths in children aged under 5 years.1

On average, the CDC  reports 
that there have been approximately 
43.4 RSV-associated hospitalizations 
per 100,000 people so far in the 2022-
2023 season.2 Typically, the bulk of RSV-

associated hospitalizations are in 
children aged under 1 year old, 
according to previous studies.3

It’s too early to close the curtain 
on the RSV season, but weekly case 
totals reported by the CDC signify a 
significant jump in early cases over 
previous years.

For example, the CDC tallied nearly 
42,000 cases of RSV between October 
and November 2021. In contrast, there 
were more than 126,000 cases detected 
between October and November 2022. 
However, the data also shows that 
while RSV cases began rising earlier 
in the year, a decline in cases started 
by early December 2022—more than a 
month earlier than the previous year.4

This earlier than normal peak 
spurred public health experts to offer 
new guidance on managing RSV, espe-
cially in high-risk infants. 

In November, the American Acad-
emy of Pediatrics (AAP) updated its 
recommendations on the use of palivi-
zumab to prevent severe cases of RSV.5

Citing a decrease in RSV infections 
during the COVID-19 pandemic fol-
lowed by significant change in sea-
sonal epidemiology, AAP revealed 
that additional doses—more than the 
typical 5 consecutive doses—of palivi-
zumab may be required by provide 
adequate protection. There is no evi-

dence that additional doses, or doses 
of palivizumab given at increased fre-
quency, would lead to adverse effects, 
notes AAP.5

Research continues also into a num-
ber of immunization options that could 
help decrease the RSV burden in future 
seasons. Ratner says there are several 
promising late-stage clinical trials, and 
Pfizer announced in late 2022 that its 
bivalent RSV prefusion vaccine candi-
date, RSVpreF, or PF-06928316, offered 
promising protection to infants when 
administered to expectant mothers in 
late pregnancy. According to data from 
the clinical trials, the vaccine, which 
was administered to mothers late in 
the second trimester or third trimester 
of pregnancy, was found to be almost 
82% effective in preventing severe 
respiratory infections from RSV in 
infants from birth to 3 months of age. 
Protection continued through the first 
6 months of life, according to trial data, 
demonstrating about 70% efficacy.6

Pfizer is currently seeking approv-
al to make RSVpreF/PF-06928316 the 
first maternal vaccine to help prevent 
severe RSV-related illness in infants. 
Another formulation of the vaccine 
has also been developed for use in 
older adults who at are at high risk of 
severe RSV-related illness, according 
to Pfizer.6

BY RACHAEL ZIMLICH, RN, BSN

New maternal vaccine options could offer extra 
protection in upcoming seasons

RSV surged in 2022 but appears 
to make early retreat 2023

For references, go to 
ContemporaryPediatrics.com/

RSV-update
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Upon seeing an operative report that 
said a 15-year-old football player 
required surgery to repair a dislo-
cated patella, his pediatrician be-
came suspicious. This was the teen’s 
second operation for a joint injury, 
after treatment for an elbow dislo-
cation a few years earlier. Although 
the pediatrician had cared for this 
patient for more than a decade, the 
family often chose last-minute vis-
its to urgent care centers for school 
sports physicals rather than visiting 
the pediatrician. A quick chart re-
view revealed no office examination 
in 4 years. The doctor picked up the 
phone and asked the parents to make 
an appointment.!

Examination revealed a heart 
murmur. Now suspecting a con-
nective tissue disorder with car-
diovascular complicat ions, t he 
pediatrician referred the patient to 
a pediatric cardiologist. Echocar-
diogram showed a significant aor-
tic root dilation, and genetic testing 
confirmed Loeys-Dietz syndrome, 
despite a negative family history. 
Within months, the patient required 
a valve-sparing aortic root replace-

ment with graft. The surgery and 
recovery went smoothly, but a longer-
term concern now existed. At the age 
of 16, this athlete would never play 
another competitive contact sport.

For most young athletes, sport is a 
significant part of identity at a time 
when identity formation is a crucial 
developmental process.1 Further-
more, sports typically provide their 
most important social outlet as well 
as the exercise that promotes physi-
cal and emotional health.2 Any ath-
lete who experiences a career-end-
ing or season-ending injury is likely 
to feel significant loss and grief and 
develop depression, anxiety, or trau-
matic stress.2

So it was with this patient. Ten 
months postoperative, after di-
agnosing major depressive disor-
der, the pediatrician prescribed 
him an selective serotonin uptake 
inhibitor and referred him to a men-
tal health counselor. During the next 
18 months, the pediatrician helped 
the patient cope with his loss and 
encouraged him to try other physi-
cal activity. The patient agreed to 
pursue swimming and, eventually, 

with the help of his pediatrician and 
therapist, his depression resolved. 
Now in college, the patient rides a 
bike as his major form of exercise and 
enjoys coaching youth sports.

By contrast, several years earlier, 
a young collegiate athlete named 
Morgan Rodgers had died by suicide 
in the same community after a knee 
injury ended her lacrosse career 
at Duke University. Sidelined and 
isolated from teammates, Morgan 
underwent 12 months of rehabilita-
tive treatment but felt that her life 
was no longer under her control. 
Her signs of depression and anxiety 
went unnoticed by those around her, 
individuals who were not trained 
to identify indicators, and she went 
undiagnosed. Due to the stigma 
surrounding mental health strug-
gles, Morgan did not reach out for 
help, and the potential effects of her 
injury went unrecognized. Her death 
made headlines and deeply affected 
many communities.!

These cases il lustrate the im-
portance of awareness about the 
psychological repercussions stu-
dent athletes face after physical 

Mental health concerns 
in student athletes 
after injury

JOSHUA A. JAKUM, MD, FAAP

What are the psychosocial implications when a student 
athlete can no longer play their chosen sport?
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injuries. According to an annual 
survey from the National Federation 
of State High School Associations, 
more than 7.6 million young people 
engaged in school-sponsored sports 
in 2021–2022: 4.4 million boys and 
3.2 million girls.3 Estimates of the 
number of children taking part in 
all forms of organized sports are 
as high as 60 million.4 The Ameri-
can Orthopaedic Society of Sports 
Medicine estimates that 3.5 million 
child and teen athletes experience 
sport-related injuries each year.4 The 
increasingly common practice of 
specializing in one sport at an early 
age is associated with higher risk 
of physical injury and psychosocial 
complications.4,5!

Some studies find that physical 
activity in general, and involvement 
in team sports specifically, correlate 
with a lower incidence of psychologi-
cal distress among adolescents.2,6 The 
mechanism of effect includes not 
only the physical benefit of regular 
exercise, but also the social support 
teens experience when they are part 
of a team.2

Other studies suggest that student 
athletes may be at least as much at 
risk as other teens for a broad range 
of mental health conditions, includ-
ing anxiety, ADHD, and substance 
use and eating disorders.1 The US 
Preventive Services Task Force rec-
ommends regular screening for 
major depressive disorder by pri-
mary care physicians in all patients 
aged 12 to 18 and for anxiety in all 
patients aged 8 to 18.7,8!

In addition, pediatricians should 
consider administering an x iet y 
and depression screening to young 
athletes who present with a sports 
injury. Study results of young adult 
(usually collegiate) athletes have 

shown a clear connection between 
sports injuries and symptoms of 
anxiety, depression, and traumatic 
stress.2 Besides the psychosocial 
stressors that can follow an inju-
ry, research has established a link 
between concussion and depres-
sive disorders in athletes, including
immediately after injury.9 Results of 

the limited research in middle and 
high schoolers are similar. Gonzales 
et al conducted screenings for anxiety 
and depression in athletes aged 12 to 
18 who presented with injuries at a 
sports medicine clinic and found that 
24% had elevated anxiety scores and 
28% had elevated depression scores.10!

When injury or disease ends an 
amateur athlete’s career, as in the 
cases discussed above, pediatri-
cians should be alert to the possibil-
ity of mental health consequences. 
Staying on the sidelines for several 
weeks to heal or reduce the risk 
of second impact syndrome after 
a concussion can be difficult on a 
young person who counts on sport 
for identity, social connections, and 
future prospects. If the recovery 
period coincides with a season-ending 
tournament or an invitational event 
attended by college coaches, the 
inability to compete can significantly 

affect the individual’s mental health.
Pediatricians and other primary 

care providers who are trained to 
diagnose and treat mental health 
disorders as well as physical injuries 
are ideally situated to address the 
overall well-being of their patients 
who participate in sports. At mini-
mum, pediatricians should adminis-

ter questionnaires validated for use 
in adolescents, such as the Screen for 
Child Anxiety Related Disorders and 
the Patient Health Questionnaire-
Adolescent.7,8 Pediatricians without 
training in the diagnosis and/or treat-
ment of mental health disorders can 
refer patients with concerning screen-
ing results to mental health profes-
sionals. Unfortunately, demand for 
mental health services exceeds supply 
in many parts of the United States,11,12 

and many pediatric residencies offer 
limited mental health training.13

T he a forement ioned c a ses 
occurred in a part of rural Virginia 
where mental health services are 
scarce. Thankfully, pediatricians 
and other child health providers can 
contact the Virginia Mental Health 
Access Program (VMAP), which con-
nects primary care providers to child 
and adolescent psychiatrists and 
licensed counselors in the region. ©
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The American Orthopaedic Society of 
Sports Medicine estimates that

3.5 MILLION
child and teen athletes experience sports-

related injuries each year.4
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VMAP also offers the REACH Insti-
tute’s Patient-Centered Mental Health 
in Pediatric Primary Care mini fel-
lowship (thereachinstitute.org). The 
program, which includes 3 days of 
intensive hands-on learning followed 
by 12 case-based conference calls 
with experts, teaches pediatricians 
and other providers to diagnose and 
treat anxiety, depression, and other 
common mental health disorders in 
children and teens. Its psychophar-
macology segments offer pediatri-
cians evidence-based guidelines on 
appropriate medications and dosage.!

The Health Resources and Servic-
es Administration, an agency of the 
US Department of Health and Hu-
man Services, funds Pediatric Men-
tal Health Care Access programs in 
43 states, the District of Columbia, 
and certain US territories and tribal 
nations.14 All offer mental health re-
ferrals. Like Virginia, North Caro-
lina provides training in pediatric 
mental health care. Other states use 
other funding streams for train-
ing; for example, New York’s Project 
TEACH offers 5 hours of training 
on mental health in primary care.15 

These programs are vital for pediatri-
cians to deal with the mental health 
repercussions of sports injuries in 
young athletes.

The pediatrician previously men-
tioned recognized a suspicious med-
ical condition and was able to diag-
nose a major depressive disorder 
because of his familiarity with the 
patient’s medical history and aware-
ness of the vital role sports played 
in his life. His continued efforts to 
encourage the patient to try a dif-
ferent sport in which he could safely 
participate supported the patient’s 
physical and mental health. When 
an injury-induced break from sports 

is temporary, pediatricians can sug-
gest ways for patients to stay in touch 
with teammates; for instance, by 
attending practice, stretching with 
the team if their condition permits, 
helping with equipment, and cheer-
ing from the sidelines. The pediatri-
cian can contact the coach to dis-
cuss what activities would be safe 
and beneficial.

To broaden their impact, pedia-
tricians may engage in advocacy 
and encourage the use of mental 
health services by athletes. Stud-
ies of college athletes suggest there 
are substantial levels of st igma 
related to mental illness in these 
institutions.16,17 Pediatricians can 
par t ner w it h communit y-based 
organizations that seek to expand 
education and awareness. For ex-
ample, Morgan’s Message (w w w.
morgansmessage.org) was founded 
by the family, friends, and! team-
mates of Morgan Rodgers to elimi-
nate the stigma, normalize conver-
sations, and equalize the treatment 

of physical and mental healt h 
among student athletes. It strives to 
help overcome the barriers that keep 
them from seeking help. Similar or-
ganizations include the Athletes 
Against Anxiet y and Depression 
Fou ndat ion (w w w.aaad fou nda-
tion.org), Athletes for Hope (www.
athletesforhope.org), and Let’s Get 
Real About Athlete Mental Health 
(www.letsgetrealforathletes.org).

Besides therapy referrals and 
appropriate medication manage-
ment, pediatricians are uniquely posi-
tioned to support the mental health of 
injured athletes because of the long-
term relationships they have with 
patients. Medical knowledge and a 
phone call to the family ensured the 
timely diagnosis of the young man 
discussed above, whose healing was 
facilitated by the continuity of prima-
ry medical care and supportive mental 
health interventions. 

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

Joshua A. Jakum, MD, FAAP, practices 
with Piedmont Pediatrics in Warrenton, 
VA, and is an instructor with the Virginia 
Mental Health Access Program, where 
he teaches the Patient-Centered Mental 
Health in Pediatric Primary Care program 
developed by the REACH Institute. 

For references, go to 
ContemporaryPediatrics.com/

mental-health-concerns-student-athletes
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Nutrition

RACHAEL ZIMLICH, BSN, RN

Are adolescents who are 
vegetarian getting the 
proper nutrition?

Interest in vegan and vegetarian  
diets has been growing over the past 
decade, and what may have started 
as a trend focused on animal protec-
tion and health benefits in adults is 
increasingly trickling down to the 
younger generation.

Although dietary preferences are 
an individual choice, some nutri-
tion experts argue that when adults 
transfer these preferences to their 
kids, orthorexia by proxy becomes a 
concern.1 The alternative argument is 
that adolescents are at an age when 
they can make their own food choic-
es and that exploring a vegetarian or 
vegan diet indicates they are inter-
ested in healthy choices.

The debate about whether such  
diets are appropriate for children and 
teenagers is unlikely to be settled any-
time soon, but pediatric health care 
providers should be aware of their 
nutritional benefits, the concerns 
they may raise, red f lags to watch 

for, and when to refer patients to  
a nutritionist.

It can be difficult to determine the 
exact number of teens who choose 
vegetarian or vegan diets in the Unit-
ed States. According to one study, 
about 5% of North American adults 
were vegetarian in 2019 and about 
3.7% were vegan.1 A German study 
from the same year revealed that par-
ents who are vegetarian are increas-
ingly sharing their diet choices with 
their children.2 

That study also estimated that the 
number of vegetarians in Germany had 
increased from about 7% to 10% over 
the past decade, whereas only about 
1% of the population was vegan. Young 
adults (aged 18 to 49) made up the larg-
est proportion of vegetarians, the study 
notes, adding that roughly 2% of male 
teens and 6% of female teens consid-
ered themselves vegetarian.2

How these diets are defined can 
vary, but generally they exclude all 

types of meat, fish, and shellfish.1 

Some vegetarian diets have addition-
al restrictions, such as eliminating 
the use of eggs and dairy products. 
A vegan diet bans foods that include 
animal products.

Concerns over nutritional 
deficiencies in vegetarian and 
vegan diets usually get the most 
attention in debates about how 
appropriate they are for teens. And 
research does indicate that they 
could be deficient in the following:1,3

�vitamin B12

�vitamin D

�iron

�calcium

�eicosapentaenoic acid

�docosahexaenoic acid

�zinc

�N-3 fatty acids

�iodine

�protein

But it’s not just nutrients that can 
be missing from these diets. Accord-
ing to one report, sufficient knowl-
edge about their risks and benefits 
is lacking among pediatricians and 
other health professionals, who  

The adoption of vegan and vegetarian diets in the teen 
years can trigger concerns over nutritional deficiencies 
and disordered eating. But new reports indicate few 
problems when these diets are followed correctly. 
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perceive t hese diets as always  
being unbalanced.3 

A position paper released by the 
Academy of Nutrition and Dietet-
ics in 2016 concluded that properly 
planned and executed vegan and 
vegetarian diets could provide ad-
equate nutrition and other health 
benefits at any stage of development.4 
A 2022 study published in Pediatrics 
seemed largely to agree with this 
statement, revealing that there was 
no association between a vegetarian 
diet and growth or nutritional defi-
ciencies in children aged 6 months 
to 8 years, but there was a link be-
t ween adherence to vegetarian  
diets and the number of underweight 
children.5 Moreover, a 2019 reference 
book endorsed by the British Dietetic 
Association failed to find sufficient 
evidence that vegetarian diets were 
lacking in nutrients for teens but 
stipulated that to succeed, adoles-
cents on these diets had to carefully 
plan their nutritional intake and 
take nutritional supplements.6

More than one study has shown 
that perhaps the greatest risk posed 
by these diets is a lack of total calo-
ries. Research published in late  
2021 concluded that vegetarian teen 
girls who had fewer than 3 meals a 
day were at a significantly higher 
risk of being underweight.7

Even proponents of vegan or veg-
etarian diets for teens stress the need 
for proper nutritional planning and 
supplementation. Reed Mangels, 
PhD, RD, an adviser to the nonprofit 
Vegetarian Resource Group and  
nutrit ion editor and columnist 
for! Vegetarian Journal, says that 
these diets can meet the nutritional 
needs of a developing teen, pro-
vided there is adequate planning  
and support.

Mangels ag rees t hat get t ing 

enough B12 is a major concern for 
vegans and vegetarians but says that 
protein intake isn’t usually a prob-
lem, unless the diet is used primarily 
to restrict calories. “The first thing is 
to…get a sense of what the teenager 
means when they say they are plan-
ning to go vegetarian,” she explains. 
“It can mean a lot of different things 
to different people.” Once you under-
stand the individual’s motivation, 
the kind of diet they want to pursue, 
and how they plan to pursue it, you 
should gauge their understanding of 
both the diet and overall nutrition.

Following a plant-based diet is 
very different from going vegan or 
vegetarian, Mangels adds, and it’s 
important to determine whether 
the teen alone or the whole family 
is choosing the regimen. Identify-
ing a support system for this lifestyle 
choice is important, too—especially 
if that support doesn’t exist.

Teens in vegan or vegetarian fam-
ilies and those who plan to change 
eating habits together may not need 
as much nutritional support and 
guidance from a health care team, 
she points out. On the other hand, a 
teen who is making the choice alone 
or with little to no family support is 
likely to need the help of someone 
like a registered dietician to figure 
out what and how much to eat.

There are numerous resources for 
those teens able to navigate the path 
to veganism or vegetarianism on 
their own, including VeganHealth.
org, an evidence-based project to 
which Mangels contributes. 

With the right planning and sup-
plementation, she says, vegetarian 
and vegan diets can meet a teen’s nu-
tritional needs and have numerous 
benefits, even if the person doesn’t 
stay vegan or vegetarian in the  
long term.

Mangels’ 
daily dietary 
essentials

For the sake of satiety, 
it’s important to consume 

high-calorie and high-
protein foods every day. 
VeganHealth.org’s sug-

gested meal plans for new 
vegans and vegetarians 

can be found at:  

https://veganhealth.org/meal-
plans/ and https://www.theveg-
anrd.com/vegan-nutrition-101/

food-guide-for-vegans/.

https://www.amazon.com/gp/
product/0738285862/ref=as_li 

tl?ie=UTF8&camp=1789&creative=93
25&creativeASIN=0738285862&linkC
ode=as2&tag=vegaoutr-20&linkId=67
a4c9b1bd8e2d598ec12d1da01bf5ec

PROTEIN
VITAMIN B12

CALCIUM
VITAMIN D

IODINE
VITAMIN A

OMEGA-3 FATS
IRON

SELENIUM
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development.

Learn more about food insecurity, the 
risks of not providing complete nutrition 
for infants, and available resources to 
support families struggling to afford 
formula for their infant.
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host Scott Kober and expert, Dr. Steven 
Abrams, as they discuss food insecurity 
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“There have been studies show-
ing that teenagers who are vegetar-
ian or vegan do eat more fruits and 
vegetables, and beans and grains,” 
Mangels says, and even those who 
don’t stick to their goals often end up 
incorporating more whole, healthy 
foods into their diets. In addition, 
pediatricians and parents can use 
even a slight interest in these diets 
as a way to promote healthy eating.

“It’s about planting that seed that 
this could be a really healthy way to 
eat if you are choosing fruits, veg-
etables, whole foods, and beans,” 
Mangels says, and working with the 
teen’s goals can result in healthier 
choices for the whole family.

Even families that don’t go all in 
on a vegan or vegetarian diet will 
likely consume more whole foods, 
she points out. And the practice 
also opens the door to a discussion 
about who should prepare the food. 
“Parents are responsible for making 
sure the teen is eating healthy foods. 
Starting a conversation about how it 
will fit into the family is important,” 
Mangels says, explaining that may-
be this means having a conversation 
about how often the teen might cook 
a meal and clean up afterward.

“It’s not about just saying, ‘Hi, I’m 
vegan, what are you going to make 
for dinner for me for the rest of my 
life?’” Mangels says. “This is poten-
tially getting a teenager interested 
in healthy foods and cooking skills. 
These are life lessons, and their  
interest in what they are eating can 
be a springboard to other nutritional 
topics and information.”

Family support plays a signifi-
cant role in the teen’s success with 
a vegan or vegetarian diet and how 
well their nutrit ional needs are 
met, Mangels says. Although highly  

motivated teens will do the neces-
sary research, many without family 
support or participation will need 
guidance. This is especially true for 
those with limited cooking skills  
or whose parents won’t or can’t 
bu y food s t h at prov ide t he  
appropriate nutrients.

According to Mangels, pediatri-
cians should also be aware of red 
f lags that could signal a less-than-
healthy motivation for changing 
diets. For instance, a teen who lists 
animal welfare or environmental 
concerns as a reason is more than 
likely genuinely motivated to pur-

sue a vegan or vegetarian lifestyle. 
Teens with a history of suspicious 
eating patterns or who list weight 
loss as a motivator, however, should 
elicit more concern. Research also 
suggests that teens who claim to be 
vegetarian but still eat a lot of fish 
and chicken have higher rates of eat-
ing disorders, Mangels notes, and a  
reduction in carbohydrates or fat 
can also be a red f lag.  

COMMENTS? E-mail them to  
mpetronelli@mjhlifesciences.com
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A teen who 
is making the 
choice alone or 
with little to no 
family support is 
likely to need the 
help of someone 
like a registered 
dietician to figure 
out what and how 
much to eat.
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DERMCASE

UNA CHOI; AND BERNARD A. COHEN, MD

Linear lesions in an 
adolescent girl

Physical examination
Examination confirms the appear-
ance of similar lesions at the same 
site after the application of similarly 
light pressure (Figure). The patient 
reports minimal itching lasting only 
a few minutes.

Differential diagnosis
The differential diagnosis includes 
dermatographia, allergic contact der-
matitis, and cutaneous mastocytosis 
(Table).

Diagnosis
The diagnosis of dermatographia was 
made based on characteristic urticar-
ia upon linear application of pressure.

Discussion
Dermatographia, also called dermo-
graphic urticaria, presents as ery-
thematous wheals in the dermis upon 
application of pressure.1 Dermato-
graphia occurs in 2% to 5% of the 
population, which makes it the most 
common physical urticaria. Derma-

tographia typically affects children 
and young adults.2 A study of 100 pa-
tients aged 4 to 14 years with respi-
ratory disease and sensitization to 
aeroallergens found the prevalence 
of dermatographia to be 47%, signifi-
cantly higher than the 24% prevalence 
observed in the general pediatric pop-
ulation.3 The same study found a sig-
nificant predominance of the con-
dition in females over males (33% 
vs 16%, respectively). Symptomatic 
dermatographia (SD), unlike simple 

THE 
CASE

You are asked to evaluate a 
15-year-old girl who reports a 
history of linear, red, urticarial 

plaques on her forearm. She says the 
plaques appear 2 to 5 minutes after she rubs 
her skin with a pencil and fade 10 to 15 
minutes after appearing. She has noticed 
similar marks on her arms and other parts 
of her body for “as long as she can 
remember” and estimates that she began 
noticing them at around age 6. She has a 
history of eczema but is otherwise healthy.

FIGURE.
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dermatographia, involves the forma-
tion of pruritic welts.4 

Dermatographia onset is generally 
sudden.2 Although the exact cause 
is unknown, in some patients it may 
be preceded by emotional upset, 
antibiotic therapy, or viral infection. 
Pregnancy and menopause are also 
associated with a higher incidence of 
dermatographia.1 Although this pa-
tient had no associated triggers, a pre-
vious case series suggested exposure 
to hot water, cold water, and exercise 
exacerbated the onset of wheals and 
pruritic symptoms.5

D e s p i t e  d e r m a t o g r a p h i a’s 
unclear pathogenesis, histamine 
may play an important role.6 In one 
patient, the induction of whealing was 
associated with histamine release 
into circulation, suggesting histamine 
release may mediate the condition. 
Mechanical pressure may activate 
vasoactive mediators secreted from 
mast cells.1 Capillary dilation and 
subsequent fluid transudation lead to 

the formation of a linear wheal, which 
generally persists for 15 to 30 minutes 
before fading. 

Treatment and patient 
outcome
In healthy individuals, treatment of 
simple dermatographia is generally 
unnecessary. In most patients, der-
matographia persists for 2 to 3 years 
before spontaneously resolving.2 

Urticarial response varies among 
patients, who may undergo periods of 
high reactivity and remission. 

Management typically begins by 
educating the patient about the con-
dition’s benign and self-resolving 
nature. Because mild friction can 
produce wheals, patients can also be 
advised to wear loose clothing and 
avoid rough bedsheets. In those with 
dry skin, emollients may alleviate 
the symptoms. 

In patients with SD, itching and 
burning can accompany wheal 
appearance, decreasing quality of 

life.7 Treatment can include low doses 
of nonsedating H1 antihistamines 
to alleviate itching.2 Several, but 
not all, studies have demonstrated 
an additional beneficial effect from 
t he administ rat ion of an H2 
antihistamine.8

The patient was diagnosed with 
dermatographia, a benign condi-
tion. Avoidance of triggers and the 
use of antihistamines as needed 
were recommended. Since her 
symptoms were mild, she declined 
further treatment. 

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

Una Choi is a medical student 
at Johns Hopkins University 
School of Medicine, in 
Baltimore, Maryland.

DIFFERENTIAL DIAGNOSIS
POSSIBLE DIAGNOSIS CHARACTERISTICS OF POSSIBLE DIAGNOSIS FACTORS SUPPORTING DIAGNOSIS FACTORS REFUTING DIAGNOSIS

Dermatographia
Commonly affected areas include 

the trunk and extremities.
Appearance of linear wheals upon 

application of light pressure. 
Wheals appear in the shape of 
applied pressure 

Typically 6-7 minutes after physical 
stimulation.

Reports appearance of 
wheals on forearm and 
trunk.

Downward pressure 
stimulates linear wheals. 

Time course of wheal 
appearance and 
disappearance adheres to 
dermatographic pattern.

Patient believes onset of 
symptoms occurred when 
she was 6 years old, but 
dermatographia commonly 
self-resolves within 
2-3 years.

Allergic contact 
dermatitis Hypersensitivity to exogenous 

agents is delayed.
Exposure to allergens can result in 

formation of erythematous, scaly 
plaques.

History of eczema 
Erythematous wheals

Patient reports no change 
in routine and cannot 
recall exposure to common 
allergens (eg, latex).

Lack of persistent skin 
findings

Cutaneous 
mastocytosis Caused by a pathologic increase in 

mast cells in cutaneous tissues.
Swelling occurs in response 

to applied pressure.
Wheals are not pruritic.

For references, go to 
ContemporaryPediatrics.com/

dermcase-0323
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Enfamil NeuroPro™ Gentlease® has nutrients 
to support digestive comfort as well as 
brain development and immune health:

• An amount of DHA clinically proven to support 
developmental milestones up to 5 years of age2-6§ 

• Our HuMO6™ blend includes 2'-FL HMO, 
a nutrient that supports the immune system||
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CRYING
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SPIT-UP
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Enfamil Gentlease® is clinically 
shown to reduce feeding 
intolerance within 24 hours, 
sustained through 4 weeks.1†‡

GENTLE 
ON BABIES
strong on evidence

HMO = human milk oligosaccharides (not from human milk); 2'-FL = 2'-fucosyllactose
*Among those who have a preference. 
†Study conducted prior to the addition of milk fat globule membrane (MFGM) in Gentlease® formula.
‡Among infants identified as very or extremely fussy by parent report receiving a full-lactose cow’s milk protein formula for 7 days prior to enrollment, as compared with baseline.1

§Studies compared infants fed Enfamil® with DHA and ARA vs those fed discontinued Enfamil® without DHA and ARA. Studied before the addition of prebiotics.2-6
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