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Tuberculosis Testing for Children
Diagnostic Update in

Sponsored by:

Although latent tuberculosis is the result of 
an immune system preventing the causative 
bacterium from becoming active, tuber-bacterium from becoming active, tuber-bacterium from becoming active, tuber
culosis remains the world’s most deadly 
infectious disease. Clinicians currently use 
two methods of screening: the tuberculin 
skin test and the interferon gamma release 
assay. How does each measure up to stan-
dards of testing for children?

In this Contemporary Pediatrics® podcast, 
Dr. Anna Mandalakas discusses applica-
tions and ef�cacy of each test, including 
a 2020 study on predictive values; as well 
as the importance of proper specimen 
handling, impacts on testing outcomes in 
immunocompromised populations, and 
sensible criteria for retesting patients.

Go to: contemporarypediatrics.com/tb-kids

CNTPED0421_CV2_Oxford_Tuberculosis.indd   2 3/25/21   11:41 AM
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A medical marvel
A

s I write this letter, in early March, the Centers for Disease Control and 

Prevention have just released their guidelines for people fully vaccinated 

against coronavirus disease 2019 (COVID-19). The recommendations not 

only allow those who are vaccinated to visit each other without wearing masks 

or socially distancing, but also allow those fully vaccinated to visit others who 

have not received the vaccine, as long as those people are healthy and at low risk 

of contracting COVID-19. 

As far as children go, teenagers aged 16 years and older are already eligible 

for the Pfizer-BioNTech vaccine, and Moderna has announced starting trials for 

children as young as 6 months, with other trials for children fully enrolled.

When you look at all of this from a historical perspective, the sheer speed of 

scientific progress is mind boggling. The first polio epidemic took place in the 

United States in 1894. It wasn’t until more than 50 years later, Jonas Salk, MD, 

began his early vaccine tests. Finally, in 1954, the first polio vaccines went into 

the arms of children in this country. All in all, it took 60 years to bring a vaccine 

for the debilitating disease of polio to market. 

Compare that with the development of the COVID-19 vaccine. It took less 

than 1 year to identify and isolate the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), which causes COVID-19, and vaccinate the first 

American (critical care nurse Sandra Lindsay, December 14, 2020). The speed of 

this progress is attributed to years of prior research on viruses related to SARS-

CoV-2, new technologies that accelerated the vaccine’s development, and the 

enormous funding for parallel multiple trials and the mass transportation and 

distribution of the vaccine. 

As we head toward Memorial Day, this summer will be dramatically different 

than the last. One was rife with superspreader events and fears of a second wave, 

with no powerful arsenal to use for combat. The other will begin, expectedly, 

with more than 100 million Americans being fully vaccinated against COVID-19, 

and many able to safely visit friends and family. The lightning-fast response 

of the 21st century scientific community to this deadly virus is something we 

should never, ever take for granted. 
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I
first want to extend an official welcome to Russell Libby, MD, 
the latest addition to our Editorial Advisory Board. Dr Libby 
is the chief of general pediatrics at Inova Children’s Hospital 
in Falls Church, Virginia, and founder and president of the 

Virginia Pediatric Group. He brings incredible passion and talent 
to the Editorial Board.

The coronavirus disease 2019 pandemic has been ongoing for 
over a year and one of its major negative impacts has been on the 
mental health and wellbeing of children and adolescents. The 
stressors of the pandemic have caused a significant increase in 
anxiety, depression, and sleep disturbance, and an exacerbation 
of underlying mental health conditions, especially among 
adolescents. These may present in a variety of ways, and pediatric 
care providers should be on the lookout for signs of a potentially 
serious issue so they can refer their patients to the appropriate 
mental health services.  

This month, Contemporary Pediatrics® has several must-read 
articles:

  Our cover story on atopic dermatitis is an excellent review of this very 
common childhood condition. The authors discuss presenting symptoms, 
new drugs, and new protocols for treatment. 

   April’s Puzzler, the Developmental Health column on energy deficiency 
in young athletes, and our special section on advising teenagers on drugs 
all cover very real issues relating to the adolescent population, many of 
which have worsened during the pandemic.

   In our Nutrition section, we cover the very practical and timely topic of plant-
based protein vs animal protein diets in children. 

Thank you for continuing to provide outstanding care to your 
patients during these challenging times. As Susan J. Bissonette 
said, “An optimist is the human personification of spring.”  

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

With warmest regards,
Tina 
Tina Q. Tan., MD, FAAP, FIDSA, FPIDS
Editor-in-Chief
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BY MARIAN FREEDMANjournal clubDr Farber’s

KEY TAKES ON MUST-READ STUDIES

Jon Matthew Farber, MD, section editor for Journal Club, is a pediatrician in Woodbridge, Virginia. Marian Freedman is a freelance medical 
editor and writer in New Jersey. The editors have nothing to disclose in regard to affiliations with or financial interests in any 
organizations that may have an interest in any part of these articles.
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B
race treatment, not surgery, is the 
therapy of choice for pectus carinatum 
(PC), according to the results of a 10-
year study.1

After initial examination and classifi-
cation of the PC deformity, most of which 
were of the chondrogladiolar type, 430 
patients were treated with a staged manage-
ment protocol (bracing first, when possible, 
followed by surgery if bracing failed), while 
the other 265 patients were observed. The 
365 patients who were amenable to bracing 
and had appropriate deformities for this 
protocol were measured for an Argentine 
brace and fitted at a clinical visit. Clini-
cians told patients that bracing therapy, 
with a minimum daily duration of 8 hours, 
could last for 12 months or longer. Patients 
were followed up monthly to verify brac-
ing compliance and measure the pressure 
of correction, and then every 3 to 6 months 
until investigators observed sternal flatten-
ing. At this point, patients wore the brace for 
progressively fewer hours until the bracing 
was discontinued. Following brace treat-
ment, patients were assigned to 1 of 3 groups 
based on outcome: successfully completed 
therapy, dropout, or brace failure. Bracing 
was successful in most patients who were 
compliant, although the degree of success 
was negatively affected by a large number 
of dropouts. 

Patients in whom bracing therapy was 

not successful (about 21%), or whose defor-
mity was overcorrected, underwent one of 
several types of surgery: traditional open 
repair (67%), the Abramson repair (25%), 
or Nuss procedure (8%). Open repair en-
tailed segmental costal cartilage resection 
and sternal osteotomy using a reciprocat-
ing saw and osteotome. Initial results were 
good for all operations. However, 13% of 
patients who underwent the Abramson op-
eration experienced recurrence compared 
with none after the open operation. In ad-
dition, the Abramson operation, used pri-
marily in patients with a flexible chest wall, 
was successful in remodeling the chest wall 
but complication rates were high compared 
with the open operation, which resulted 
only in a single wound infection that was 
treated successfully with antibiotics.

When I fi rst started out, 
surgery was the only 

treatment option for this condition. It is good 
to see that bracing can be quite successful. I 
also note that, for now at least, this is one area 
where an open procedure still seems to be 
better than a laparoscopic one; if your surgical 
colleague recommends otherwise, explore why 
with him or her. 

10-year study shows brace treatment 
is best for pectus carinatum 

THOUGHTS FROM
DR FARBER

For reference, go to 
ContemporaryPediatrics.com/brace-

treatment-for-pectus-carinatum
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Following brace 
treatment, 

patients were 
assigned to 1 of 
3 groups based 

on outcome: 
successfully 
completed 

therapy, dropout, 
or brace failure. 

Bracing was 
successful in 
most patients 

who were 
compliant.

CNTPED0421_006-007_Journalclub.indd   6 3/26/21   11:16 AM
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ContemporaryPediatrics.com/

telemedicine-for-epilepsy

Because young adult women with 
developmental delay may not be 
able to tolerate a Papanicolaou (Pap) 
test, investigators assessed how well 
a blind Pap (a test without a specu-
lum) evaluated the presence of squa-
mous intraepithelial lesions com-
pared with a traditional Pap test.1

The retrospective study, in 14 pa-
tients who had a blind Pap test and 
214 patients who underwent a tradi-
tional Pap test (controls), found that 
all blind Pap test specimens were 
adequate for cytology diagnosis. 
However, the endocervical/trans-
formation zone component was ad-

equate in only 57% of blind Pap test 
specimens compared with 90% of 
traditional Pap test specimens.

Patients in the blind Pap group 
were developmentally delayed and 
aged no older than 26. Their tests 
were performed without use of a 
speculum by gently inserting a Q-tip 
into the vaginal canal until meeting 
resistance from the vaginal fornix. 
Practitioners moved the Q-tip from 
left to right to feel the cervix through 
haptic feedback, then rubbed it 
around this area to obtain cervical 
cells. Women in the control group 
underwent traditional tests with a 

speculum and direct visualization 
of the cervix. 

A speculum 
examination in 

someone with severe developmental 
delays can be traumatic. The decreased 
number of adequate smears when done 
blindly seems an acceptable trade-
off here. I do not routinely give HPV 
vaccines to people with severe delays as 
they are at very low risk, even though it 
reduces my quality score with insurers. 

When traditional Pap test is problematic, 
a blind Pap is adequate 

 PUBLISHED IN THE JOURNAL OF PEDIATRIC & ADOLESCENT GYNECOLOGY

Telephone-based clinician (spe-
cialty nurse or pediatric neurology 
fellow) follow-up of children with 
epilepsy is effective in identifying 
critical clinical events related to dis-
ease course or drug therapy, accord-
ing to findings of a study in India.1

Although specialty nurses’ perfor-
mance lagged behind that of pedi-
atric neurology fellows, nurses still 
identified most events that required 
immediate medical concern. Dur-
ing the 2-year study period, 135 par-
ticipants, who ranged in age from 
4 months to 18 years, completed a 
scheduled hospital appointment 
via telephone consultation with ei-
ther a pediatric neurology nurse or 

a pediatric neurology fellow who 
wrote up a summary of the consul-
tation. Most caregivers (94%) indicat-
ed they were satisfied with the advice 
provided via telephone. The chil-
dren’s next appointment was in per-
son with the pediatric neurologist. 
Investigators then compared the 
performance of the nurses and fel-
lows with results of the face-to-face 
consultation (gold standard). 

Investigators considered 3 main 
parameters in evaluating clinician 
performance: identifying wheth-
er the child had a breakthrough 
seizure or an adverse event, and 
whether drug compliance was ad-
equate or poor. Pediatric neurology 

fellows performed excellently in all 3 
areas, with a sensitivity of 99%, 
97%, and 100%, respectively, and 
100% specificity. The specialty 
nurses performed less well, with a 
sensitivity and specificity of >80% for 
the 3 parameters. 

Given that children 
rarely seize in the 

offi ce and that physical examination 
is usually unrewarding, it is no 
surprise that telemedicine works here. 
To capture the child whose seizures 
may not be well controlled, ask the 
parents to try and record suspicious 
episodes, which has proven more 
valuable than a verbal description in 
my experience.

 PUBLISHED IN SEIZURE

Telemedicine works well for 
managing epilepsy 

THOUGHTS FROM
DR FARBER

THOUGHTS FROM
DR FARBER

For reference, go to 
ContemporaryPediatrics.com/

blind-pap-test

telemedicine-for-epilepsy

my experience.

reduces my quality score with insurers. 
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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

Initial Presentation
The patient reports that she used 
to be “chubby.” Her highest weight 
was 75 kg with a height of 4’10” when 
she was 16 years old (body mass in-
dex [BMI] > 95th percentile). Two 
years ago, she began avoiding junk 
food because she was worried that 
she was overweight. She gradu-
ally dropped to 54 kg (BMI at 56th 
percentile) over 18 months. How-
ever, 6 months ago, she began re-
stricting more aggressively and 
lost weight more rapidly. Her cur-
rent weight is 34 kg (BMI < 0.01 
percentile), representing 20 kg 
of additional weight loss over 
6 months. She denies using other 
methods to lose weight such as ex-
cessive exercise, self-induced vom-
iting, or abuse of diuretics, laxa-
tives, or diet pills. At the time of 
admission, the patient felt that she 
was underweight.

She experiences lightheaded-
ness daily, but denies syncope. She 
has cold extremities, constipation, 
and says that her last menstrual 
period was 2 years ago. The patient 

reports no abdominal pain, blood in 
her stool, diarrhea, difficulty swal-
lowing, fever, headache, jaundice, 
joint pain or swelling, nausea, night 
sweats, polyuria or polydipsia, rash, 
or vomiting.

Over the last 3 months, her mother 
has observed decreased energy and 

altered cognition, which are worsen-
ing. The patient struggles with word 
finding, is slow to respond to ques-
tions, and is less alert. She rarely 
sleeps more than 3 hours a night. The 
patient endorses feeling “slow.” 

Her mother reports that she does 
not eat unless someone supervises 
her. She eats very slowly and will 
only take a few bites if not frequently 
redirected. She does not even want to 
drink water. When her mother offers 

her food, the patient cries, shakes, 
appears anxious, and asks her moth-
er to take it away.

The patient admits that she pre-
viously worried about being over-
weight, but now her weight loss is 
unintentional because she “keeps a 
strict schedule” and does not know 
how to “fit eating into her day.” Spe-
cifically, she needs to pray a certain 
number of times per day, making it 
hard to find time to eat. Her mother 
says that her daughter spends the ma-

jority of the day in prayer; her pray-
ing increased dramatically when 
her eating got worse 6 months ago. 

The patient lives with her par-
ents and older sister, attending 
community college. Her family 
is very religious. She reports that 
her favorite activities are read-
ing the Bible and praying. She 

reports no use of alcohol, tobacco, 
or other drugs. She has never had 
sex and has never been in a roman-
tic relationship, but identifies as 
heterosexual. She has no history of 
depressed mood, self-harm, or 
suicidal ideation.  

She has no other significant past 
medical or psychiatric history, takes 
no medications, has no allergies, and 
is fully immunized. There is no per-
tinent family history, including no 

Severe malnutrition in 
a female adolescent

A 19-year-old woman presents to a pediatric 
emergency department (ED), accompanied by 
her parents, with a chief complaint of weight loss. 

BRYAN P. MOSHER, MD, PHD; AND MAYA M. KUMAR, MD, FAAP, FRCPC

THE 
CASE

The patient admits that 
she previously worried 

about being overweight, 
but now her weight loss is 

unintentional.
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known anxiety, eating, or depressive 
disorders, or substance abuse. She 
has no known travel history.

Her initial vital signs include 
blood pressure 102/64; pulse 52 
beats/minute; temperature 36.6 
°C; respirator y rate 14/minute; 
height 147.4 cm; weight 34.8 kg; and  
BMI 14.06 kg/m2.  

Physical exam is significant for an 
extremely thin female patient who is 
alert but slow to respond to questions 
and pauses to find words, which oc-
casionally causes her frustration. 
She has staring spells and appears 
to be responding to internal stimuli. 
She is calm with restricted affect, oc-
casionally smiling inappropriately. 
She has cool extremities, dry skin, 
and lanugo on her trunk and arms. 
She has a 2- x 3-cm mass on the right 
side of her neck, mobile and non-
tender without overlying erythema, 
which elevates when she swallows. 
The patient reports that she has had 
the mass for years, but has been too 
self-conscious to show it to a doc-
tor. There is no lymphadenopathy. 
Abdominal, cardiovascular, and re-
spiratory exams are unremarkable. 
There are no hand callouses, palatal 
abrasions, or poor dentition to sug-
gest purging.

Initial labs include a complete 
blood count (CBC) significant for a 
mildly decreased white blood cell 
count of 3.4 (reference 4.0-10.5 TH/
uL) with an absolute neutrophil 
count of 1.88 (reference 2.00-6.50 
TH/uL) and an absolute lympho-
cyte count of 1.2 (reference 1.5-3.5 
TH/uL). Hemoglobin is slightly de-
creased at 12.3 (reference 12.5-16 g/
dL) but the anemia is normocytic. 
Sodium, potassium, chloride, bicar-
bonate, magnesium, phosphorus, 
renal function tests, liver enzymes, 
prealbumin, C-reactive protein 
(CRP), erythrocyte sedimentation 

TABLE 1  DIFFERENTIAL DIAGNOSIS  
OF WEIGHT LOSS IN AN ADOLESCENT

WEIGHT LOSS 
CATEGORY WEIGHT LOSS EXAMPLES

Organic 
disorders

Gastrointestinal: inflammatory bowel disease, celiac disease, 
malabsorption syndromes, pancreatic insufficiency, hepatic disease

Endocrine: diabetes mellitus, adrenal insufficiency, 
hyperthyroidism

Malignancy: any type, but most common in adolescents are 
leukemia/lymphoma or central nervous system tumor

Cardiorespiratory: cardiac or respiratory failure

Rheumatologic: systemic lupus erythematosus, juvenile 
idiopathic arthritis, or other vasculitis

Infection: gastrointestinal infections, tuberculosis, HIV/AIDS

Eating 
disorders

Anorexia nervosa

Bulimia nervosa

Avoidant restrictive food intake disorder

Unspecified eating disorders: crash or fad diets, excessive 
exercise, dietary restriction or purging that does not meet 
criteria for another eating disorder

Primary 
psychiatric 
disorders

Major depressive disorder

Generalized anxiety disorder

Obsessive compulsive disorder

Primary psychotic disorder

Bipolar disorder

Post-traumatic stress disorder

Psychosocial 
etiologies

Neglect or abuse

Food insecurity

Substance abuse
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rate (ESR), thyroid stimulating hor-
mone (TSH), free thyroxine (T4), uri-
nalysis, pregnancy test, and urine 
drug screen are all unremarkable. 
Estradiol is < 2 pg/mL. Electrocar-
diogram (EKG) shows a rate of 73 
beats/min and normal sinus rhythm, 
but with right axis deviation, coun-
terclockwise QRS axis, and no Q 
wave in the left chest. 

The patient is admitted to the 
hospital for severe malnutrition of 
unknown etiology. She is initially 
placed on bed rest and 24-hour car-
diorespiratory monitoring with 
vital signs checked every 6 hours, 
including daily orthostatic vitals. 
She is started on a 1600 kcal/day 
refeeding diet with close supervi-
sion and daily bloodwork moni-
toring for refeeding syndrome. 

What is the differential diag-
nosis of an adolescent girl with 
significant weight loss?  

Differential Diagnosis
The differential diagnosis of weight 
loss in an adolescent is broad and in-
cludes both organic and inorganic 
causes (Table 1).

Gastrointestinal (GI) causes in-
clude inflammatory bowel disease, 
celiac disease, malabsorption syn-
dromes, pancreatic insufficiency, 
and hepatic disease including in-
fectious or autoimmune hepatitis. 
Suggestive symptoms include ab-
dominal discomfort, diarrhea, fever, 
hematochezia, jaundice, melena, 
nausea, and/or vomiting. Given the 
patient’s lack of these signs/symp-
toms and a normal ESR/CRP, it is un-
likely that her weight loss is because 
of a GI cause.

Endocrine causes include adre-
nal insufficiency, diabetes mellitus, 
and hyperthyroidism. The patient 
has normal electrolytes and blood 
pressure making adrenal insuffi-

ciency unlikely, and has no polyuria, 
polydipsia, or glucose abnormalities 
suggestive of diabetes mellitus. Hy-
perthyroidism could have a variety 
of causes including autoimmune 
thyroiditis or a productive thyroid 
nodule, and may present with psy-
chiatric symptoms. Other symptoms 
of hyperthyroidism might include 
diarrhea, heat intolerance, in-
creased appetite, increased perspi-
ration, palpitations, tremor, and/or  
weakness, which are absent. The 
patient has a normal TSH and T4, 

but even in the absence of hyper-
thyroidism, the presence of thyroid  
antibodies alone could cause neuro-
psychiatric changes.1 

Given the patient’s neck mass, ma-
lignancy is a concerning possibility, 
particularly a thyroid malignancy 
as it elevates with swallowing. Fur-
ther questioning about risk factors 
for malignancy and biopsy of the 
mass would be important next steps. 
Malignancy of any kind could cause 
weight loss and may be associated 
with fatigue, fevers, and night sweats. 
The most common malignancies 
in adolescents are leukemias/lym-
phomas and central nervous system 
tumors. The patient has cytopenias 
on her CBC but this is often seen in 
malnourished states and reverses 
with renourishment2; usually more 
severe cell line suppression is seen 
with hematologic malignancy. Her 
neurological examination is unre-
markable, but her neuropsychiatric 
symptoms in association with weight 

loss warrant intracranial imaging. 
Cardiorespiratory failure is fre-

quently associated with weight loss. 
The patient has an abnormal EKG, 
which should be followed up with an 
echocardiogram. Of note, weight loss 
itself causes cardiac muscle wasting, 
which could create the EKG abnor-
malities observed.

Inf lammatory disorders such 
as systemic lupus erythematosus,  
juvenile idiopathic arthritis, or oth-
er vasculitis can cause weight loss 
and neuropsychiatric symptoms.  

However, a normal ESR/CRP 
makes this unlikely in our patient. 
She also has no hematuria, joint 
swelling, rash, or other typical as-
sociated symptoms. 

Infectious etiologies include 
chronic GI infections such as 
amoebiasis, giardiasis, or cryp-
tosporidium, which would pres-

ent with chronic diarrhea and/or 
vomiting; tuberculosis, which might 
present with fever, adenopathy and/
or hemoptysis; or HIV/AIDS with re-
current infections and other mani-
festations of immunodeficiency. 
However, given the patient’s past 
medical history, lack of known trav-
el history, lack of substance abuse 
or sexual exposure, and absence 
of typical presenting symptoms or 
physical examination findings, an 
infectious cause is unlikely. 

Inorganic causes of weight loss in-
clude eating disorders, primary psy-
chiatric disorders, and psychosocial 
causes. Restrictive eating disorders 
include anorexia nervosa, avoidant 
restrictive food intake disorder, and 
other unspecified eating disorders 
with features of restriction, over- 
exercise, and/or purging. The pa-
tient previously struggled with body 
image and was intentionally trying 
to lose weight. Although she states 
that her current weight loss is un-

Inorganic causes of 
weight loss include 

eating disorders, primary 
psychiatric disorders, and 

psychosocial causes.
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intentional and that she recognizes 
she is underweight, she still has fear 
around eating, making a restrictive 
eating disorder a possibility.  

Primary psychiatric disorders 
such as major depressive disorder 
(MDD), generalized anxiety disorder 
(GAD), obsessive compulsive disor-
der (OCD), primary psychotic dis-
orders, and bipolar disorder may all 
cause weight loss through changes in 
appetite and/or behavioral changes 
that interfere with eating. Our pa-
tient exhibits decreased concentra-
tion and energy, difficulties with 
sleep, low mood, and weight loss, 
all of which could suggest MDD. Her 
rigid daily routines and hyper-religi-
osity suggest OCD or psychosis. Al-
though she has had decreased need 
for sleep and appears distractible, 
she does not meet criteria for mania 
as her family does not describe gran-
diosity, pressured speech, racing 
thoughts, or increased goal-directed 
behavior. In adolescents, one should 
always consider Wilson’s disease as a 
medical cause of psychosis. 

Psychosocial contributors to 
weight loss include abuse, food 
insecurity, neglect, or substance 
abuse. History about this should  
be obtained.  

Importantly, malnutrition itself 
may be causing many of this patient’s 
physical symptoms including amen-
orrhea, cold intolerance, constipa-
tion, cytopenias, EKG abnormali-
ties, fatigue, impaired cognition, 
and neuropsychiatric changes, all of 
which would be reversible with re-
nourishment.3 Deficiency of micro-
nutrients such as vitamin B12, folate, 
iron, or zinc can contribute to neuro-
psychiatric changes and fatigue.

Hospital Course
The patient is admitted to a pediatric 
inpatient ward. She begins a standard 

refeeding diet with gradual increases 
in caloric intake. A dietitian is con-
sulted to guide safe weight gain.  Elec-
trolytes are checked daily to monitor 
for refeeding syndrome.  

Micronutrient labs reveal no defi-
ciencies in B12, folate, iron, vitamin 
D, or zinc. Ceruloplasmin is normal.
An echocardiogram demonstrates 
there is normal structure and func-
tion of the heart.

Further history determines that 
she has never had radiation exposure 
to her neck and has no family history 
of thyroid disorders. Endocrinology 
is consulted. Antithyroglobulin and 
antithyroid peroxidase antibodies 
are undetectable. Ultrasound reveals 
a 1.8-cm diameter complex mass in 
the right lobe of the thyroid gland. 
Fine needle aspiration of the nodule 
reveals that it is benign. Endocrinol-
ogy recommends nonurgent removal 
of the mass after the patient’s nutri-
tional status improves.

Neurology is consulted regard-
ing the patient’s neuropsychiatric 
changes. Brain magnetic resonance 
imaging is normal. Neurology reports 
a normal neurological exam and rec-
ommends an electroencephalograph 
(EEG) to rule out absence seizures, 
which would not cause weight loss but 
could explain the patient’s impaired 
cognition. EEG reveals no epilepti-
form discharges.

The patient is confidentially asked 
about a history of abuse, food insecu-
rity, neglect, and/or trauma, but she 
denies these. The patient states that 
she is close to her parents and all of 
her siblings. There have been no re-
cent tensions or conflict at home. She 
has never been in a romantic relation-
ship. She has friends from school but 
states she has not been seeing them 
outside of school lately.  

Psychiatry and psychology are con-
sulted as the patient struggles to eat 

in the hospital and continues to have 
staring spells, inappropriate smiling, 
and delayed responses to questions. 
She is frequently distressed and cry-
ing. She endorses moderate depres-
sive symptoms, scoring 19 on the Pa-
tient Health Questionnaire-9, a 9 item 
screening questionnaire for depres-
sion.4 However, it is unclear whether  
her depression is the primary prob-
lem or secondary to another psychi-
atric disorder.

While hospitalized, she spends 
the majority of her time praying and 
will not stop praying to eat. When she 
does eat, she states that she must take 
3 bites at a time and then raise her 
hands to give thanks to God. Con-
sequently, the patient takes hours to 
finish meals and snacks. She does not 
avoid any particular foods; she says 
that she likes foods like quesadillas 
and ice cream, and feels sad that she 
cannot enjoy them because eating 
has become so difficult. Multiple in-
terviews by psychologists reveal no 
body dysmorphia or fear of fatness. 
The patient recognizes that she is too 
thin and wants to gain weight. 

The Yale-Brown Obsessive Com-
pulsive Scale (Y-BOCS) is adminis-
tered and confirms a diagnosis of se-
vere OCD.5 The diagnosis is discussed 
with the patient and her family and 
her team recommends initiation of a 
selective serotonin reuptake inhibitor 
(SSRI). However, it is acknowledged 
that the severity of the patient’s mal-
nutrition may also be contributing to 
the patient’s cognitive changes, and 
that nutritional rehabilitation itself 
could improve her mental status. The 
patient opts to start with nutritional 
restoration alone while under close 
observation in the hospital. 

The patient receives nutritional 
rehabilitation for several weeks and 
her weight improves. Her energy level 
and concentration appear better, but 
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praying and other rituals continue to 
interfere with her eating. She contin-
ues to exhibit significant psychologi-
cal distress. She meets daily with a 
psychologist but is too distressed and 
distracted to meaningfully engage in 
the therapy.  

She is offered SSRI medication 
again and this time she agrees. She 
begins taking escitalopram 2.5 mg 
daily, with a gradual dose increase to 
10 mg daily. Within 1 week, she expe-
riences significant improvement in 
her concentration, energy, and ability 
to engage in interactive conversation. 
She can engage in cognitive behav-
ioral therapy (CBT). She spends much 
less time praying, can stop praying to 
eat, and can finish her food quickly 
without interruptions. Her mood im-
proves significantly. The patient ex-
presses joy that she is able to eat and 
enjoy food again.  

Discussion
Despite having an underlying psy-
chiatric etiology, this patient’s rapid 
weight loss and severe malnutrition 
put her at high medical risk necessi-
tating inpatient stabilization. Com-
prehensive assessment required a 
detailed personal and family history, 
physical exam, and a thorough med-
ical workup to rule out organic con-
tributors to weight loss and to assess 
for sequelae of malnutrition. Involve-
ment of a multidisciplinary team 
including mental health providers 
was invaluable to assess psychoso-
cial and psychiatric contributors to 
eating behaviors, facilitating accu-
rate diagnosis, and initiation of effec-
tive treatment.

Although OCD was once consid-
ered rare in youth, several studies 
estimate that the prevalence is 0.25% 
to 3% among children and adoles-
cents.6-8 Compared with adults, chil-
dren and adolescents are less likely 

to have insight into the irrationality 
of their obsessions and compulsions. 
To an observer, their symptoms may 
be difficult to differentiate from 
psychosis.  

OCD alone may be severe enough 
to interfere with eating and other ac-
tivities of daily living.  However, OCD 
is also frequently comorbid with eat-
ing disorders such as anorexia ner-
vosa and bulimia nervosa.9 It was 
possible for this patient to have had 
anorexia nervosa in addition to OCD, 
but this was ruled out with extensive 
psychological evaluation.  

The diagnosis of OCD in children 
and adolescents can only be made 
after a detailed evaluation of the ado-
lescent’s medical, developmental, 
and family history with corrobora-
tive history from caregivers.10 The 
Y-BOCS is a commonly used assess-
ment scale for the diagnosis of OCD.5  

To treat OCD, a combination of CBT 
and SSRI are superior to pharmaco-
logical treatment alone.11

Malnutrition itself has deleterious 
effects on cognition and results in a 
variety of neuropsychiatric symp-
toms.12,13  Serotonin is a nutritionally 
dependent neurotransmitter; mal-
nutrition results in reduced brain 
serotonin leading to lower mood and 
increased anxiety.14 Additionally, 
starvation results in increased do-
paminergic brain activity, generat-
ing dopamine-mediated psychiatric 
manifestations including psychosis 
and abnormal behaviors.13 Increased 

dopamine signaling plays a signifi-
cant role in adolescent brain develop-
ment.15 Consequently, adolescents are 
more likely than adults to experience 
neuropsychiatric manifestations from 
starvation.16 Although the patient had 
OCD, weight restoration was as critical 
as therapy and medication for her psy-
chiatric recovery.  

Patient Outcome
The patient continued CBT and es-
citalopram and gained almost 9 kg 
over a 6-week hospital stay, with 
complete normalization of her men-
tal status. She was discharged on 10 
mg of escitalopram and referred for 
outpatient follow-up with psychol-
ogy and psychiatry. One year after 
discharge, the patient is close to her 
ideal body weight and remains on 
medication with no recurrence of her 
psychiatric symptoms. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com
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Face mask mandates for corona-
virus disease 2019 often do not re-
quire children under a certain age 
to wear them. An investigation pub-
lished in JAMA Network Open looked 
into whether wearing surgical masks 
was linked to oxygen desaturation 
or other respiratory distress in very 
young children.1

Investigators conducted the cohort 
study from May 2020 to June 2020 in a 

secondary-level pediatric unit in Italy. 
The enrolled healthy children were di-
vided into 2 groups: group A (children 
24 months or younger) and group B 
(children aged 24 months to 12 years). 
Each participant was monitored for 
90 minutes without wearing a mask 
and 30 minutes while wearing a mask. 
Every 15 minutes, the child was moni-
tored for any changes in the respira-
tory parameters. If the child was 24 

months or older, they also participated 
in a walking test for 12 minutes.

A total of 47 children were included 
in the study. In the first 60 minutes of 
evaluation, the investigators found no 
significant change in group A in partial 
pressure of end-tidal carbon dioxide, 
oxygen saturation, pulse rate, or respi-
ratory rate. Group B similarly saw no 
significant changes in any measure-
ments during the hour of testing. For 
children in group B who underwent a 
walking test, the average distance cov-
ered in the 12 minutes was 808 meters, 
and none of the children showed re-
spiratory distress during the test.

Investigators concluded that 
young children can wear face masks 
without an increased risk of respira-
tory distress. 

Masks don’t cause 
respiratory distress 
in young children
Wearing face masks may protect children under 
age 3 from COVID-19   MIRANDA HESTER, EDITOR

For reference and the full 
article, go to bit.ly/38TxYk4

tory distress. 
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The coronavirus disease 2019 (COVID-19) pandemic has been a wa-
tershed moment in the development of remote patient monitoring 
(RPM) as physicians and health care facilities have had to rethink 
how they provide care.

A new survey from VivaLNK shows that the pandemic has been a 
period of rapid growth and advancement in RPM among hospitals and 
health clinics, positioning it for accelerated growth in the coming years. 
Of the survey respondents, 43% say they believe RPM adoption will be 
on par with in-patient monitoring in 5 years, while 35% say they believe 
it will surpass in-patient monitoring in that same time frame, according 
to a news release from VivaLNK.

More than half (55%) of respondents say they are using or plan to use 

RPM for their COVID-19 patient monitoring, while 72% of respondents 
say patients are hesitant to visit a hospital or physician’s office in 
person during the pandemic, the release says.

A further 20% of respondents reported having already adopted 
RPM and another 23% say they plan to adopt it within 12 months. 

“COVID-19 has accelerated the demand for remote patient 
monitoring, as evidenced by the rapid adoption we have seen over the 
past year,” says Jiang Li, chief executive officer of VivaLNK. “Even with 
the increased adoption, we are aware that there are still challenges in 
the market. Proactively addressing these challenges will allow us to 
provide the best and most cost-effective solution for RPM adoption.”

Funding seems to be the biggest challenge when it comes to adopting 
RPM, with 55% of respondents saying reimbursement is essential to the 
overall success of RPM. Another 65% of respondents say electronic 
health record integration will be key to widespread adoption.

Most hospitals expect RPM to match or surpass 
in-patient monitoring in the coming years.  
BY KEITH A. REYNOLDS

Remote patient monitoring expected to rise
FROM OUR SISTER PUBLICATION, MEDICAL ECONOMICS®
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Indication for BEXSERO
BEXSERO is a vaccine indicated for active immunization to prevent 
invasive disease caused by Neisseria meningitidis serogroup B. 
BEXSERO is approved for use in individuals aged 10 through 25 years. 
Approval of BEXSERO is based on demonstration of immune 
response, as measured by serum bactericidal activity against 
three serogroup B strains representative of prevalent strains in 
the United States. The effectiveness of BEXSERO against diverse 
serogroup B strains has not been confirmed.

Important Safety Information for BEXSERO
•  BEXSERO is contraindicated in cases of hypersensitivity, including 

severe allergic reaction, to any component of the vaccine, or after 
a previous dose of BEXSERO

•  Appropriate observation and medical treatment should always be 
readily available in case of an anaphylactic reaction following the 
administration of the vaccine

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

WE DEDICATE 4-2-1 DAY TO 
THE FIGHT AGAINST MENB

4/21 is a day that could make all the 

difference to your adolescent patients

Although meningitis is uncommon, it progresses quickly and can 

leave your patients fighting for their lives.1 Those who survive

may face permanent consequences.*

Let 4-2-1 Day serve as an opportunity to reflect on those 

patients—and on the importance of vaccinating with BEXSERO.

* Among survivors of meningococcal disease, 11%-19% experience 

permanent consequences, including seizures and other 

cognitive deficits, loss of limbs, kidney damage, hearing loss, 

and skin scarring. 1-4

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

The person depicted is a model used for illustrative purposes only.
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MAKE 4-2-1 PART OF EVERY MENB VACCINATION

MenB=meningococcal serogroup B.

References: 1. Pelton SI. Meningococcal disease awareness: clinical and epidemiological factors a� ecting prevention and management in 
adolescents. J Adolesc Health. 2010;46:S9-S15. 2. Meningococcal disease. In: Hamborsky J, Kroger A, Wolfe S, eds. Epidemiology and Prevention of 
Vaccine-Preventable Diseases. 13th ed. Washington, DC: Public Health Foundation; 2015;231-245. Reviewed April 15, 2019. Accessed January 4, 2021. 
https://www.cdc.gov/vaccines/pubs/pinkbook/mening.html 3. Slack R, Hawkins KC, Gilhooley L, Addison GM, Lewis MA, Webb NJ. Long-term outcome of 
meningococcal sepsis-associated acute renal failure. Pediatr Crit Care Med. 2005;6(4):477-479. 4. Vyse A, Anonychuk A, Jäkel A, et al. The burden and
impact of severe and long-term sequelae of meningococcal disease. Expert Rev Anti Infect Ther. 2013;11(6):597-604. 5. Prescribing Information for 
BEXSERO. 6. Prescribing Information for Trumenba. 

Are you ready to take action?
Join your peers on 4-2-1 Day—and see why physicians

like you are committing to help in the fight against meningitis at 
Remember421.com

•  Syncope (fainting) can occur in association with administration 
of BEXSERO. Ensure procedures are in place to avoid injury from 
falling associated with syncope

•  The most common solicited adverse reactions observed in clinical 
trials were pain at the injection site (≥83%), myalgia (≥48%), 
erythema (≥45%), fatigue (≥35%), headache (≥33%), 
induration (≥28%), nausea (≥18%), and arthralgia (≥13%)

•  Vaccination with BEXSERO may not provide protection against all 
meningococcal serogroup B strains

•  Some individuals with altered immunocompetence may have 
reduced immune responses to BEXSERO

•  Individuals with certain complement deficiencies and individuals 
receiving treatment that inhibits terminal complement activation 
(for example, eculizumab) are at increased risk for invasive disease 
caused by Neisseria meningitidis serogroup B even if they develop 
antibodies following vaccination with BEXSERO

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

Vaccination may not protect all recipients.
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Indication for BEXSERO
BEXSERO is a vaccine indicated for active immunization to prevent 
invasive disease caused by Neisseria meningitidis serogroup B. 
BEXSERO is approved for use in individuals aged 10 through 25 years. 
Approval of BEXSERO is based on demonstration of immune 
response, as measured by serum bactericidal activity against 
three serogroup B strains representative of prevalent strains in 
the United States. The effectiveness of BEXSERO against diverse 
serogroup B strains has not been confirmed.

Important Safety Information for BEXSERO
•  BEXSERO is contraindicated in cases of hypersensitivity, including 

severe allergic reaction, to any component of the vaccine, or after 
a previous dose of BEXSERO

•  Appropriate observation and medical treatment should always be 
readily available in case of an anaphylactic reaction following the 
administration of the vaccine

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

WE DEDICATE 4-2-1 DAY TO 
THE FIGHT AGAINST MENB

4/21 is a day that could make all the 

difference to your adolescent patients

Although meningitis is uncommon, it progresses quickly and can 

leave your patients fighting for their lives.1 Those who survive

may face permanent consequences.*

Let 4-2-1 Day serve as an opportunity to reflect on those 

patients—and on the importance of vaccinating with BEXSERO.

* Among survivors of meningococcal disease, 11%-19% experience 

permanent consequences, including seizures and other 

cognitive deficits, loss of limbs, kidney damage, hearing loss, 

and skin scarring. 1-4

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

The person depicted is a model used for illustrative purposes only.
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Trademarks are property of their respective owners.

©2021 GSK or licensor.
BEXJRNA210001 January 2021
Produced in USA.

MAKE 4-2-1 PART OF EVERY MENB VACCINATION

MenB=meningococcal serogroup B.

References: 1. Pelton SI. Meningococcal disease awareness: clinical and epidemiological factors a� ecting prevention and management in 
adolescents. J Adolesc Health. 2010;46:S9-S15. 2. Meningococcal disease. In: Hamborsky J, Kroger A, Wolfe S, eds. Epidemiology and Prevention of 
Vaccine-Preventable Diseases. 13th ed. Washington, DC: Public Health Foundation; 2015;231-245. Reviewed April 15, 2019. Accessed January 4, 2021. 
https://www.cdc.gov/vaccines/pubs/pinkbook/mening.html 3. Slack R, Hawkins KC, Gilhooley L, Addison GM, Lewis MA, Webb NJ. Long-term outcome of 
meningococcal sepsis-associated acute renal failure. Pediatr Crit Care Med. 2005;6(4):477-479. 4. Vyse A, Anonychuk A, Jäkel A, et al. The burden and
impact of severe and long-term sequelae of meningococcal disease. Expert Rev Anti Infect Ther. 2013;11(6):597-604. 5. Prescribing Information for 
BEXSERO. 6. Prescribing Information for Trumenba. 

Are you ready to take action?
Join your peers on 4-2-1 Day—and see why physicians

like you are committing to help in the fight against meningitis at 
Remember421.com

•  Syncope (fainting) can occur in association with administration 
of BEXSERO. Ensure procedures are in place to avoid injury from 
falling associated with syncope

•  The most common solicited adverse reactions observed in clinical 
trials were pain at the injection site (≥83%), myalgia (≥48%), 
erythema (≥45%), fatigue (≥35%), headache (≥33%), 
induration (≥28%), nausea (≥18%), and arthralgia (≥13%)

•  Vaccination with BEXSERO may not provide protection against all 
meningococcal serogroup B strains

•  Some individuals with altered immunocompetence may have 
reduced immune responses to BEXSERO

•  Individuals with certain complement deficiencies and individuals 
receiving treatment that inhibits terminal complement activation 
(for example, eculizumab) are at increased risk for invasive disease 
caused by Neisseria meningitidis serogroup B even if they develop 
antibodies following vaccination with BEXSERO

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

Vaccination may not protect all recipients.
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Local and systemic reactogenicity data were solicited from all participants in the studies 
conducted in Chile, U.S./Poland, Canada/Australia, and in a subset of participants in  
the U.K. study. Reports of unsolicited adverse events occurring within the first 7 days  
after each vaccination were collected in all studies. In the U.S./Poland study, reports of 
unsolicited adverse events were collected up to 1 month after the second vaccination. 
Reports of all serious adverse events, medically attended adverse events, and 
adverse events leading to premature withdrawal were collected throughout the 
study period for the studies conducted in Chile (12 months), U.K. (12 months),  
U.S./Poland (8 months), and Canada/Australia (2 months).
Solicited Adverse Reactions
The reported rates of local and systemic reactions among participants aged 10 
through 25 years following each dose of BEXSERO administered 2 months apart or 
control in the U.S./Polish study1 are presented in Table 1.
Table 1: Percentage of U.S. and Polish Participants Aged 10 through 25 Years 
Reporting Solicited Local and Systemic Adverse Reactions within 7 Days after 
BEXSERO or Control, by Dose

Solicited Reactiona

Dose 1 Dose 2b

BEXSERO 
Placebo
(Saline) BEXSERO MENVEO

n = 110-114 n = 94-96 n = 107-109 n = 90-92

Local Adverse Reactions
Pain Any 90 27 83 43

Mild 27 20 18 26

Moderate 44 5 37 9

Severe 20 2 29 8

Erythema Any 50 13 45 26

1-25 mm 41 11 36 13

>25-50 mm 6 1 5 6

>50-100 mm 3 0 5 4

>100 mm 0 0 0 2

Induration Any 32 10 28 23

1-25 mm 24 9 22 16

>25-50 mm 7 0 4 0

>50-100 mm 1 1 2 4

>100 mm 0 0 0 2

Systemic Adverse Reactions
Fatigue Any 37 22 35 20

Mild 19 17 18 11

Moderate 14 5 10 7

Severe 4 0 6 2

Nausea Any 19 4 18 4

Mild 12 3 10 3

Moderate 4 1 5 1

Severe 4 0 4 0

Myalgia Any 49 26 48 25

Mild 21 20 16 14

Moderate 16 5 19 7

Severe 12 1 13 4

Arthralgia Any 13 4 16 4

Mild 9 3 8 2

Moderate 3 1 6 2

Severe 2 0 2 0

Headache Any 33 20 34 23

Mild 19 15 21 8

Moderate 9 4 6 12

Severe 4 1 6 3

Fever ≥38°C 1 1 5 0

38.0-38.9°C 1 1 4 0

39.0-39.9°C 0 0 1 0

≥40°C 0 0 0 0

Clinicaltrials.gov Identifier NCT01272180.
a   Erythema and induration: Any (≥1 mm). Pain and systemic reactions: Mild 

(transient with no limitation in normal daily activity); Moderate (some limitation in 
normal daily activity); Severe (unable to perform normal daily activity).

b   Administered 2 months after Dose 1. 

BRIEF SUMMARY
BEXSERO (Meningococcal Group B Vaccine) 
suspension, for intramuscular injection

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

1 INDICATIONS AND USAGE
BEXSERO is a vaccine indicated for active immunization to prevent invasive disease 
caused by Neisseria meningitidis serogroup B. BEXSERO is approved for use in 
individuals aged 10 through 25 years.
Approval of BEXSERO is based on demonstration of immune response, as measured 
by serum bactericidal activity against three serogroup B strains representative 
of prevalent strains in the United States. The effectiveness of BEXSERO against 
diverse serogroup B strains has not been confirmed.

4 CONTRAINDICATIONS
Hypersensitivity, including severe allergic reaction, to any component of the 
vaccine, or after a previous dose of BEXSERO [see Description (11) of full 
prescribing information].

5 WARNINGS AND PRECAUTIONS
5.1 Preventing and Managing Allergic Reactions
Appropriate observation and medical treatment should always be readily available 
in case of an anaphylactic reaction following the administration of the vaccine.
5.2 Syncope
Syncope (fainting) can occur in association with administration of BEXSERO. Ensure 
procedures are in place to avoid injury from falling associated with syncope.
5.3 Latex
The tip caps of the prefilled syringes contain natural rubber latex which may cause 
allergic reactions.
5.4 Limitation of Vaccine Effectiveness
BEXSERO may not protect all vaccine recipients. BEXSERO may not provide 
protection against all meningococcal serogroup B strains [see Clinical 
Pharmacology (12.1) of full prescribing information].
5.5 Altered Immunocompetence
Some Individuals with altered immunocompetence may have reduced immune 
responses to BEXSERO.
Complement Deficiency
Persons with certain complement deficiencies and persons receiving treatment that 
inhibits terminal complement activation (for example, eculizumab) are at increased 
risk for invasive disease caused by N. meningitidis serogroup B even if they develop 
antibodies following vaccination with BEXSERO [see Clinical Pharmacology (12.1) of 
full prescribing information].

6 ADVERSE REACTIONS
The most common solicited adverse reactions observed in clinical trials were pain 
at the injection site (≥83%), myalgia (≥48%), erythema (≥45%), fatigue (≥35%), 
headache (≥33%), induration (≥28%), nausea (≥18%), and arthralgia (≥13%).
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a vaccine cannot be directly 
compared to rates in the clinical trials of another vaccine and may not reflect the 
rates observed in practice.
In 4 clinical trials, 3,058 individuals aged 10 through 25 years received at least 
one dose of BEXSERO, 1,436 participants received only BEXSERO, 2,089 received 
only placebo or a control vaccine, and 1,622 participants received a mixed regimen 
(placebo or control vaccine and BEXSERO).
In a randomized controlled study1 conducted in U.S. and Poland, 120 participants 
aged 10 through 25 years received at least 1 dose of BEXSERO, including 112 
participants who received 2 doses of BEXSERO 2 months apart; 97 participants 
received saline placebo followed by MENVEO [Meningococcal (Groups A, C, Y, and 
W-135) Oligosaccharide Diphtheria CRM197 Conjugate Vaccine]. Across groups, 
median age was 13 years, males comprised 49%, and 60% were white, 34% were 
Hispanic, 4% were black, <1% were Asian, and 2% were other.
In a second randomized controlled study2 conducted in Chile, all subjects 
(N=1,622) aged 11 through 17 years received at least 1 dose of BEXSERO. This 
study included a subset of 810 subjects who received 2 doses of BEXSERO 1 
or 2 months apart. A control group of 128 subjects received at least 1 dose of 
placebo containing aluminum hydroxide. A subgroup of 128 subjects received 2 
doses of BEXSERO 6 months apart. In this study, median age was 14 years, males 
comprised 44%, and 99% were Hispanic.
In a third randomized controlled study3 conducted in the United Kingdom (U.K.), 
974 university students aged 18 through 24 years received at least 1 dose of 
BEXSERO, including 932 subjects who received 2 doses of BEXSERO 1 month 
apart. Comparator groups received 1 dose of MENVEO followed by 1 dose of 
placebo containing aluminum hydroxide (n=956) or 2 doses of IXIARO (Japanese 
Encephalitis Vaccine, Inactivated, Adsorbed) (n=947). Across groups, median age 
was 20 years, males comprised 46%, and 88% were white, 5% were Asian, 2% 
were black, <1% were Hispanic, and 4% were other.
In an uncontrolled study4 conducted in Canada and Australia, 342 participants 
aged 11 through 17 years received at least 1 dose of BEXSERO, including 338 
participants who received 2 doses of BEXSERO 1 month apart. The median age was 
13 years, males comprised 55%, and 80% were white, 10% were Asian, 4% were 
Native American/Alaskan, and 4% were other. (continued on next page)
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Solicited adverse reaction rates were similar among participants aged 11 through 
24 years who received BEXSERO in the other 3 clinical studies,2,3,4 except for 
severe myalgia which was reported by 3% to 7% of subjects. Severe pain was 
reported by 8% of university students in the U.K.3

Non-serious Adverse Reactions
In the 3 controlled studies1,2,3 (BEXSERO n=2,221, control n=2,204), non-serious 
unsolicited adverse events that occurred within 7 days of any dose were reported 
by 439 (20%) participants receiving BEXSERO and 197 (9%) control recipients. 
Unsolicited adverse reactions that were reported among at least 2% of participants 
and were more frequently reported in participants receiving BEXSERO than in 
control recipients were injection site pain, headache, and injection site induration 
unresolved within 7 days, and nasopharyngitis.
Serious Adverse Events
Overall, in clinical studies, among 3,058 participants aged 10 through 25 years 
who received at least 1 dose of BEXSERO, 66 (2.1%) participants reported serious 
adverse events at any time during the study. In the 3 controlled studies1,2,3 
(BEXSERO n=2,716, control n=2,078), serious adverse events within 30 days after 
any dose were reported in 23 (0.8%) participants receiving BEXSERO and 10 (0.5%) 
control recipients.
6.2 Additional Pre-licensure Safety Experience
In response to outbreaks of serogroup B meningococcal disease at 2 universities 
in the U.S., BEXSERO was administered as a 2-dose series at least 1 month apart. 
Information on serious adverse events was collected for a period of 30 days after 
each dose from 15,351 individuals aged 16 through 65 years who received  
at least 1 dose. Overall 50 individuals (0.3%) reported serious adverse events, 
including one reaction considered related to vaccination, a case of anaphylaxis 
within 30 minutes following vaccination.
6.3 Postmarketing Experience
The following adverse reactions have been identified during post-approval use  
of BEXSERO. 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 the vaccine.
General Disorders and Administration Site Conditions
Injection site reactions (including extensive swelling of the vaccinated limb, blisters 
at or around the injection site, and injection site nodule which may persist for more 
than 1 month).
Immune System Disorders
Allergic reactions (including anaphylactic reactions), rash, eye swelling. 
Nervous System Disorders
Syncope, vasovagal responses to injection.

7 DRUG INTERACTIONS
Sufficient data are not available to establish the safety and immunogenicity of 
concomitant administration of BEXSERO with recommended adolescent vaccines.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
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.
There are no adequate and well-controlled studies of BEXSERO in pregnant women 
in the U.S. Available human data on BEXSERO administered to pregnant women are 
insufficient to inform vaccine-associated risks in pregnancy.
A developmental toxicity study was performed in female rabbits administered 
BEXSERO prior to mating and during gestation. The dose was 0.5 mL at each 
occasion (a single human dose is 0.5 mL). This study revealed no adverse effects 
on fetal or pre-weaning development due to BEXSERO (see Data).
Data
Animal Data: In a developmental toxicity study, female rabbits were administered 
BEXSERO by intramuscular injection on Days 29, 15, and 1 prior to mating and on 
Gestation Days 7 and 20. The total dose was 0.5 mL at each occasion (a single 
human dose is 0.5 mL). No adverse effects on pre-weaning development up to 
Postnatal Day 29 were observed. There were no fetal malformations or variations 
observed.
8.2 Lactation
Risk Summary
It is not known whether the vaccine components of BEXSERO are excreted in 
human milk. Available data are not sufficient to assess the effects of BEXSERO on 
the breastfed infant or on milk production/excretion. The developmental and health 
benefits of breastfeeding should be considered along with the mother’s clinical 
need for BEXSERO and any potential adverse effects on the breastfed child from 
BEXSERO 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 BEXSERO have not been established in children younger 
than 10 years.
8.5 Geriatric Use
Safety and effectiveness of BEXSERO have not been established in adults older 
than 65 years.

15 REFERENCES
1. NCT01272180 (V102_03).
2. NCT00661713 (V72P10).
3. NCT01214850 (V72_29).
4. NCT01423084 (V72_41).

17 PATIENT COUNSELING INFORMATION
Give the patient, parent, or guardian the Vaccine Information Statements, which 
are required by the National Childhood Vaccine Injury Act of 1986 to be given prior 
to immunization. These materials are available free of charge at the Centers for 
Disease Control and Prevention (CDC) website (www.cdc.gov/vaccines).
Inform patients, parents, or guardians about:
• The importance of completing the immunization series.
• Reporting any adverse reactions to their healthcare provider.

BEXSERO and MENVEO are trademarks owned by or licensed to the GSK group  
of companies. 
The other brand listed is a trademark owned by or licensed to its owner and is not 
owned by or licensed to the GSK group of companies. The maker of this brand is not 
affiliated with and does not endorse the GSK group of companies or its products.

Manufactured by GSK Vaccines, Srl 
Bellaria-Rosia 53018, Sovicille (SI), Italy 
U.S. License No. 1617

Distributed by GlaxoSmithKline
Research Triangle Park, NC 27709

©2019 GSK group of companies or its licensor. 

BXS:5BRS

Revised: 10/2019

©2020 GSK or licensor.
BEXJRNA200008 July 2020
Produced in USA.

©2021 GSK or licensor. 
BEXJRNA210001 January 2021
Produced in USA.
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Local and systemic reactogenicity data were solicited from all participants in the studies 
conducted in Chile, U.S./Poland, Canada/Australia, and in a subset of participants in  
the U.K. study. Reports of unsolicited adverse events occurring within the first 7 days  
after each vaccination were collected in all studies. In the U.S./Poland study, reports of 
unsolicited adverse events were collected up to 1 month after the second vaccination. 
Reports of all serious adverse events, medically attended adverse events, and 
adverse events leading to premature withdrawal were collected throughout the 
study period for the studies conducted in Chile (12 months), U.K. (12 months),  
U.S./Poland (8 months), and Canada/Australia (2 months).
Solicited Adverse Reactions
The reported rates of local and systemic reactions among participants aged 10 
through 25 years following each dose of BEXSERO administered 2 months apart or 
control in the U.S./Polish study1 are presented in Table 1.
Table 1: Percentage of U.S. and Polish Participants Aged 10 through 25 Years 
Reporting Solicited Local and Systemic Adverse Reactions within 7 Days after 
BEXSERO or Control, by Dose

Solicited Reactiona

Dose 1 Dose 2b

BEXSERO 
Placebo
(Saline) BEXSERO MENVEO

n = 110-114 n = 94-96 n = 107-109 n = 90-92

Local Adverse Reactions
Pain Any 90 27 83 43

Mild 27 20 18 26

Moderate 44 5 37 9

Severe 20 2 29 8

Erythema Any 50 13 45 26

1-25 mm 41 11 36 13

>25-50 mm 6 1 5 6

>50-100 mm 3 0 5 4

>100 mm 0 0 0 2

Induration Any 32 10 28 23

1-25 mm 24 9 22 16

>25-50 mm 7 0 4 0

>50-100 mm 1 1 2 4

>100 mm 0 0 0 2

Systemic Adverse Reactions
Fatigue Any 37 22 35 20

Mild 19 17 18 11

Moderate 14 5 10 7

Severe 4 0 6 2

Nausea Any 19 4 18 4

Mild 12 3 10 3

Moderate 4 1 5 1

Severe 4 0 4 0

Myalgia Any 49 26 48 25

Mild 21 20 16 14

Moderate 16 5 19 7

Severe 12 1 13 4

Arthralgia Any 13 4 16 4

Mild 9 3 8 2

Moderate 3 1 6 2

Severe 2 0 2 0

Headache Any 33 20 34 23

Mild 19 15 21 8

Moderate 9 4 6 12

Severe 4 1 6 3

Fever ≥38°C 1 1 5 0

38.0-38.9°C 1 1 4 0

39.0-39.9°C 0 0 1 0

≥40°C 0 0 0 0

Clinicaltrials.gov Identifier NCT01272180.
a   Erythema and induration: Any (≥1 mm). Pain and systemic reactions: Mild 

(transient with no limitation in normal daily activity); Moderate (some limitation in 
normal daily activity); Severe (unable to perform normal daily activity).

b   Administered 2 months after Dose 1. 

BRIEF SUMMARY
BEXSERO (Meningococcal Group B Vaccine) 
suspension, for intramuscular injection

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

1 INDICATIONS AND USAGE
BEXSERO is a vaccine indicated for active immunization to prevent invasive disease 
caused by Neisseria meningitidis serogroup B. BEXSERO is approved for use in 
individuals aged 10 through 25 years.
Approval of BEXSERO is based on demonstration of immune response, as measured 
by serum bactericidal activity against three serogroup B strains representative 
of prevalent strains in the United States. The effectiveness of BEXSERO against 
diverse serogroup B strains has not been confirmed.

4 CONTRAINDICATIONS
Hypersensitivity, including severe allergic reaction, to any component of the 
vaccine, or after a previous dose of BEXSERO [see Description (11) of full 
prescribing information].

5 WARNINGS AND PRECAUTIONS
5.1 Preventing and Managing Allergic Reactions
Appropriate observation and medical treatment should always be readily available 
in case of an anaphylactic reaction following the administration of the vaccine.
5.2 Syncope
Syncope (fainting) can occur in association with administration of BEXSERO. Ensure 
procedures are in place to avoid injury from falling associated with syncope.
5.3 Latex
The tip caps of the prefilled syringes contain natural rubber latex which may cause 
allergic reactions.
5.4 Limitation of Vaccine Effectiveness
BEXSERO may not protect all vaccine recipients. BEXSERO may not provide 
protection against all meningococcal serogroup B strains [see Clinical 
Pharmacology (12.1) of full prescribing information].
5.5 Altered Immunocompetence
Some Individuals with altered immunocompetence may have reduced immune 
responses to BEXSERO.
Complement Deficiency
Persons with certain complement deficiencies and persons receiving treatment that 
inhibits terminal complement activation (for example, eculizumab) are at increased 
risk for invasive disease caused by N. meningitidis serogroup B even if they develop 
antibodies following vaccination with BEXSERO [see Clinical Pharmacology (12.1) of 
full prescribing information].

6 ADVERSE REACTIONS
The most common solicited adverse reactions observed in clinical trials were pain 
at the injection site (≥83%), myalgia (≥48%), erythema (≥45%), fatigue (≥35%), 
headache (≥33%), induration (≥28%), nausea (≥18%), and arthralgia (≥13%).
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a vaccine cannot be directly 
compared to rates in the clinical trials of another vaccine and may not reflect the 
rates observed in practice.
In 4 clinical trials, 3,058 individuals aged 10 through 25 years received at least 
one dose of BEXSERO, 1,436 participants received only BEXSERO, 2,089 received 
only placebo or a control vaccine, and 1,622 participants received a mixed regimen 
(placebo or control vaccine and BEXSERO).
In a randomized controlled study1 conducted in U.S. and Poland, 120 participants 
aged 10 through 25 years received at least 1 dose of BEXSERO, including 112 
participants who received 2 doses of BEXSERO 2 months apart; 97 participants 
received saline placebo followed by MENVEO [Meningococcal (Groups A, C, Y, and 
W-135) Oligosaccharide Diphtheria CRM197 Conjugate Vaccine]. Across groups, 
median age was 13 years, males comprised 49%, and 60% were white, 34% were 
Hispanic, 4% were black, <1% were Asian, and 2% were other.
In a second randomized controlled study2 conducted in Chile, all subjects 
(N=1,622) aged 11 through 17 years received at least 1 dose of BEXSERO. This 
study included a subset of 810 subjects who received 2 doses of BEXSERO 1 
or 2 months apart. A control group of 128 subjects received at least 1 dose of 
placebo containing aluminum hydroxide. A subgroup of 128 subjects received 2 
doses of BEXSERO 6 months apart. In this study, median age was 14 years, males 
comprised 44%, and 99% were Hispanic.
In a third randomized controlled study3 conducted in the United Kingdom (U.K.), 
974 university students aged 18 through 24 years received at least 1 dose of 
BEXSERO, including 932 subjects who received 2 doses of BEXSERO 1 month 
apart. Comparator groups received 1 dose of MENVEO followed by 1 dose of 
placebo containing aluminum hydroxide (n=956) or 2 doses of IXIARO (Japanese 
Encephalitis Vaccine, Inactivated, Adsorbed) (n=947). Across groups, median age 
was 20 years, males comprised 46%, and 88% were white, 5% were Asian, 2% 
were black, <1% were Hispanic, and 4% were other.
In an uncontrolled study4 conducted in Canada and Australia, 342 participants 
aged 11 through 17 years received at least 1 dose of BEXSERO, including 338 
participants who received 2 doses of BEXSERO 1 month apart. The median age was 
13 years, males comprised 55%, and 80% were white, 10% were Asian, 4% were 
Native American/Alaskan, and 4% were other. (continued on next page)
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Solicited adverse reaction rates were similar among participants aged 11 through 
24 years who received BEXSERO in the other 3 clinical studies,2,3,4 except for 
severe myalgia which was reported by 3% to 7% of subjects. Severe pain was 
reported by 8% of university students in the U.K.3

Non-serious Adverse Reactions
In the 3 controlled studies1,2,3 (BEXSERO n=2,221, control n=2,204), non-serious 
unsolicited adverse events that occurred within 7 days of any dose were reported 
by 439 (20%) participants receiving BEXSERO and 197 (9%) control recipients. 
Unsolicited adverse reactions that were reported among at least 2% of participants 
and were more frequently reported in participants receiving BEXSERO than in 
control recipients were injection site pain, headache, and injection site induration 
unresolved within 7 days, and nasopharyngitis.
Serious Adverse Events
Overall, in clinical studies, among 3,058 participants aged 10 through 25 years 
who received at least 1 dose of BEXSERO, 66 (2.1%) participants reported serious 
adverse events at any time during the study. In the 3 controlled studies1,2,3 
(BEXSERO n=2,716, control n=2,078), serious adverse events within 30 days after 
any dose were reported in 23 (0.8%) participants receiving BEXSERO and 10 (0.5%) 
control recipients.
6.2 Additional Pre-licensure Safety Experience
In response to outbreaks of serogroup B meningococcal disease at 2 universities 
in the U.S., BEXSERO was administered as a 2-dose series at least 1 month apart. 
Information on serious adverse events was collected for a period of 30 days after 
each dose from 15,351 individuals aged 16 through 65 years who received  
at least 1 dose. Overall 50 individuals (0.3%) reported serious adverse events, 
including one reaction considered related to vaccination, a case of anaphylaxis 
within 30 minutes following vaccination.
6.3 Postmarketing Experience
The following adverse reactions have been identified during post-approval use  
of BEXSERO. 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 the vaccine.
General Disorders and Administration Site Conditions
Injection site reactions (including extensive swelling of the vaccinated limb, blisters 
at or around the injection site, and injection site nodule which may persist for more 
than 1 month).
Immune System Disorders
Allergic reactions (including anaphylactic reactions), rash, eye swelling. 
Nervous System Disorders
Syncope, vasovagal responses to injection.

7 DRUG INTERACTIONS
Sufficient data are not available to establish the safety and immunogenicity of 
concomitant administration of BEXSERO with recommended adolescent vaccines.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
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.
There are no adequate and well-controlled studies of BEXSERO in pregnant women 
in the U.S. Available human data on BEXSERO administered to pregnant women are 
insufficient to inform vaccine-associated risks in pregnancy.
A developmental toxicity study was performed in female rabbits administered 
BEXSERO prior to mating and during gestation. The dose was 0.5 mL at each 
occasion (a single human dose is 0.5 mL). This study revealed no adverse effects 
on fetal or pre-weaning development due to BEXSERO (see Data).
Data
Animal Data: In a developmental toxicity study, female rabbits were administered 
BEXSERO by intramuscular injection on Days 29, 15, and 1 prior to mating and on 
Gestation Days 7 and 20. The total dose was 0.5 mL at each occasion (a single 
human dose is 0.5 mL). No adverse effects on pre-weaning development up to 
Postnatal Day 29 were observed. There were no fetal malformations or variations 
observed.
8.2 Lactation
Risk Summary
It is not known whether the vaccine components of BEXSERO are excreted in 
human milk. Available data are not sufficient to assess the effects of BEXSERO on 
the breastfed infant or on milk production/excretion. The developmental and health 
benefits of breastfeeding should be considered along with the mother’s clinical 
need for BEXSERO and any potential adverse effects on the breastfed child from 
BEXSERO 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 BEXSERO have not been established in children younger 
than 10 years.
8.5 Geriatric Use
Safety and effectiveness of BEXSERO have not been established in adults older 
than 65 years.
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17 PATIENT COUNSELING INFORMATION
Give the patient, parent, or guardian the Vaccine Information Statements, which 
are required by the National Childhood Vaccine Injury Act of 1986 to be given prior 
to immunization. These materials are available free of charge at the Centers for 
Disease Control and Prevention (CDC) website (www.cdc.gov/vaccines).
Inform patients, parents, or guardians about:
• The importance of completing the immunization series.
• Reporting any adverse reactions to their healthcare provider.
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In 2015, the annual estimated cost of atop-
ic dermatitis in the United States was 5 bil-
lion dollars.1,2 The onset of atopic dermatitis 
usually occurs in childhood. The majority 
of patients present with this disease prior to 
12 months of age and 85% of patients devel-
op this disease before age 5 years.1 Typical-
ly, atopic dermatitis has a chronic, relapsing 
course that may persist from childhood well 
into adulthood. In this article, we address 
frequently asked questions from patients.

If eczema is adequately 
controlled, is the risk of 
developing other disorders 

in the atopic march reduced?
The atopic march refers to the progression 
of diseases in certain patients. These pa-
tients usually start with atopic dermatitis 
and subsequently develop asthma, aller-
gic rhinitis, food allergies, or other atopic 
diseases throughout their life.3 For exam-
ple, approximately 30% to 50% of patients 
with atopic dermatitis also have aller-
gic rhinitis and the prevalence of asthma 

among patients with atopic dermatitis is 
about 26%.4,5 A dysfunctional skin barrier 
can cause sensitization to antigens leading 
to other atopic diseases and a number of 
studies show that early treatment of ecze-
ma can reduce the risk of developing other 
atopic disorders.6

What factors cause 
exacerbation of atopic 
dermatitis?

Some of the most common triggers include 
anxiety, dry skin, high temperatures, ich-
thyosis, irritants, itching, stress, and sweat.

Maintaining skin hydration is crucial in 
atopic dermatitis and emollients are one of 
the mainstay treatments for this condition. 
Regular emollient use can decrease the need 
for topical corticosteroids. Most providers 
recommend a water-based, fragrance-free 
moisturizer. Patients should apply emol-
lients at least daily, particularly after swim-
ming and bathing, and avoid taking long, 
hot showers. They should also avoid or limit 
their use of nonsoap cleansers. Irritants 
include detergents, perspiration, solvents, 
wool, and other rough materials. G
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What you need to know about

atopic dermatitis
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Atopic dermatitis is a chronic, infl ammatory skin condition 
that affects 15% to 20% of children and 1% to 3% of adults in 
the United States.1 The prevalence of atopic dermatitis, which 
is also known as eczema, is increasing in developing and 
industrialized countries. 
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Scratching can exacerbate and 
maintain the inf lammation and 
drive the itch-scratch cycle, so any 
measures that decrease inf lam-
mation and scratching may de-
crease symptoms and skin findings. 
Patients should also avoid high hu-
midity, temperature extremes, and 
attempt to decrease their stress as 
much as possible. 

How does atopic 
dermatitis affect 
quality of life (QOL)?  

It significantly decreases [a patient’s] 
QOL. In one study, among all chronic 
conditions in children, atopic derma-
titis had the second highest impact on 
QOL.7 In adults, QOL is also severely 
impacted by the symptoms and emo-
tional impact of this disease.2

In some cases, patients with atopic 
dermatitis may even change their oc-
cupation because of the skin condi-
tion.2 Atopic dermatitis can cause 
constant itching or scratching, diffi-
culty sleeping, and embarrassment. 

This skin condition is also associ-
ated with cardiovascular, inflamma-
tory, and psychiatric conditions.8,9

Many of the symptoms of atopic der-
matitis, such as sleep disturbance 
and decreased self-esteem, are risk 
factors for the development of psy-
chiatric disorders. Atopic dermatitis 
is also associated with increased risk 
of anxiety and depression.10

How does atopic 
dermatitis evolve 
over time?  

In infants, atopic dermatitis primar-
ily affects the face, scalp, and exten-
sor surfaces of the extremities. In 
children, atopic dermatitis primari-
ly affects the flexural folds of the ex-
tremities and neck. In adults, atop-
ic dermatitis primarily affects the 
hands and inner creases of the elbows 

and knees. Older kids and adults with 
severe itching and behavioral issues 
may be at risk for prurigo nodularis, 
which presents as dramatically thick-
ened plaques and nodules in these ar-
eas or at times disseminated.

What is the standard 
of care? 
Standard of care can vary de-

pending on the severity of the dis-
ease. In general, topical emollients 
and corticosteroids are the mainstay 
therapies.11

Topical corticosteroids decrease 
inf lammation, colonization of 
Staphylococcus aureus, and pruritus. 
The potency should be based on the 
severity and location of the atopic 
dermatitis. For patients with atopic 
dermatitis in regions where cortico-
steroid use is not recommended, such 
as the face or skin folds, topical calci-
neurin inhibitors can be used. These 
include the tacrolimus ointment and 
pimecrolimus cream, which were ap-
proved nearly a decade ago, and these 
medications should be considered as 
an alternative treatment for atopic 
dermatitis.12 Although a black box 
warning was implemented in 2005 for 
the topical calcineurin inhibitors be-
cause of limited safety data and con-
cern of risk of malignancies (despite 
protests by the American Academy 
of Dermatology and American Acad-
emy of Allergy, Asthma, and Immu-
nology), long-term studies showed no 
evidence for these claims.

Emollients are also 
crucial in atopic derma-
titis because they im-
prove the barrier 

function and prevent dryness.11 Along 
with medications, skin protective 
measures should be emphasized to 
avoid exacerbations of the disease. In 
addition, many patients have trouble 
sleeping and melatonin can be helpful. 

For many of the topical medica-
tions and emollients, providers often 
underestimate the quantity needed. 
The quantity should depend on the 
severity and surface area of the skin 
that is involved. For reference, ap-
proximately 2 g are required for a 
single application to the face, 3 g are 
required for a single application to 1 
arm, and 4 g are required for a single 
application to 1 leg. Approximately 
30 to 60 g are needed to cover the 
entire body for a single application. 
For 3 daily applications to the entire 
body for 2 weeks, approximately 42 
to 84 oz are needed. 

Is topical steroid use 
safe and effective 
for treating atopic 

dermatitis? 
Studies have consistently demon-
strated that topical steroids are effec-
tive in treating atopic dermatitis and 
topical steroids 
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For references, go to 
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atopic-dermatitisatopic-dermatitis

are currently one of the mainstay 
therapies for the treatment of this 
disease.11 They are safe in adults and 
children when used appropriately 
with careful discussion of frequen-
cy and length of application with 
guidelines for specific body sites. All 
patients should be counseled on the 
possible adverse effects of corticoste-
roids, including atrophy and striae. 

How can bleach baths 
help patients with 
atopic dermatitis? 

How does the formation 
of biofilms complicate 
treatment?
Patients with atopic dermatitis have 
more flares and greater eczema se-
verity with higher levels of S aure-
us on their skin.13,14 Liquid chlorine 
beach, which is sodium hypochlorite 
6% solution, is active against S aure-
us and therefore diluted bleach baths 
with mildly warm water may im-
prove symptoms in many patients.15

Staphylococcus species can form bio-
films in these patients, which makes 
the bacteria resistant to many anti-
biotics and the immune response.16

What are some of 
the new and evolving 
therapies for atopic 

dermatitis? 
Crisaborole is a topical phosphodi-
esterase inhibitor that was approved 
by the US Food and Drug Adminis-
tration (FDA) in 2016 for adults and 
children aged as young as 2 years 
and in 2020, it was approved for in-
fants as young as 3 months.17 Studies 
have shown that crisaborole is safe 
for long-term use.17

    Dupilumab, an interleukin (IL)-
4 and IL-13 receptor-alpha antago-
nist, was also recently approved by 
the FDA for children aged 6 years or 
older with severe atopic dermatitis.18 

Are low vitamin D 
levels an issue and 
does supplementation 

help? 
Vitamin D plays a role in the barri-
er function of the skin and immune 
regulation. Serum vitamin D levels 
are lower in patients that have atop-
ic dermatitis and vitamin D sup-
plementation may be beneficial for 
some patients.19

If topical medications 
do not adequately 
treat the atopic 

dermatitis, what are the 
next steps?  
Patients with moderate to severe 
disease despite adequate topi-
cal treatments may be treated with 
phototherapy. Patients with se-
vere unresponsive disease may also 
respond to of f-label system-
ic agents including methotrexate, 
cyclosporine, mycophenolate, and 
azathioprine. The newer systemic 
agents include dupilumab, as men-
tioned above, and other biologics. 
Dupilumab requires no routine lab-
oratory monitoring and is much safer 
for long-term use compared with off-
label systemic agents.20,21

What to expect in the 
next few years?
There are many medications 

that may be used for atopic dermati-
tis in the future. As discussed above, 
crisaborole and dupilumab were re-
cently approved by the FDA. 

Future medications that show 
promise include the JAK-STAT in-
hibitors, baricitinib, upadacitinib, 
PF-04965842, ASN002, tofacitinib, 
ruxolit inib, and delgocit inib.22

Other medications that show prom-
ise include tapinarof (aryl hydro-
carbon receptor modulating agent), 
lebrik izumab and tralok inum-

ab (IL-4/IL-13 antagonists), and 
nemolizumab (IL-31Rα antagonist).22

Conclusion
Because of the high prevalence among 
children, it is crucial for pediatricians 
to be familiar with atopic dermatitis. 
As summer approaches, it is important 
to recognize that heat can lead to 
dryness of the skin and histamine 
release in the skin. Furthermore, 
the warm weather leads to sweat 
production, which irritates the skin. 
Thus, summertime is associated with 
increased atopic dermatitis flare-ups. 

Atopic dermatitis has a significant 
effect on a patient’s QOL. The main-
stay therapy for atopic dermatitis 
includes topical corticosteroids and 
emollients. Early treatment of atopic 
dermatitis can prevent the develop-
ment of subsequent atopic disorders. 
Alternative treatments include dilut-
ed liquid chlorine bleach baths and 
phototherapy. Several off-label sys-
temic agents, such as methotrexate 
and cyclosporine, can also be used. 
However, dupilumab, a new biologic 
drug that was recently approved for 
atopic dermatitis, is much safer than 
systemic agents. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com

Like what 
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After an initial stumble that includ-
ed a shortage of vaccines, the coro-
navirus disease 2019 (COVID-19) 
vaccine rollout has rapidly expand-
ed throughout the United States with 
more states opening the vaccine roll-
out to all approved ages. It’s expect-
ed that data from Moderna’s trial in 
children aged 12 to 17 years will ex-
pand vaccine access to more of the 
pediatric population in the next few 
months. Moderna also recently an-
nounced that it has begun a phase 
2/3 study of its mRNA COVID-19 
vaccine in children aged 6 months to 
less than 12 years.1

The study will include roughly 
6750 participants from the United 
States and Canada and will be a 
2-part, open label, dose-escalation 
study, with age de-escalation in part 
1 and a randomized, observer-blind, 
placebo-controlled expansion study 
in part 2. In part 1, each participant 
aged 2 years to less than 12 years 
will be given a dose of either 50 μg 
or 100 μg. Children aged 6 months to 
less than 2 years in the study will be 
given a dose of 25 μg, 50 μg, or 100 μg. 
An analysis will determine the dose 
that will be used in the second part 
of the study. Following the second 

vaccination dose, participants will 
be followed for 12 months.

The trial is being conducted in 
collaboration with National Insti-
tute of Allergy and Infectious Dis-
eases, part of the National Institutes 
of Health and the Biomedical Ad-
vanced Research and Development 
Authority, part of the Office of the 

Assistant Secretary for Preparedness 
and Response at the US Department 
of Health and Human Services.  

COMMENTS? Email them to 
mhester@mjhlifesciences.com

R E F E R E N C E
1. Moderna announces first participants dosed in 
phase 2/3 study of COVID-19 vaccine candidate in 
pediatric population. News release. Moderna. 
March 16, 2021. Accessed March 17, 2021. https://
investors.modernatx.com/news-releases/news-
release-details/moderna-announces-first-partici-
pants-dosed-phase-23-study-0

Moderna starts COVID-19 
vaccine trial in young children
Moderna announces beginning of coronavirus 
disease 2019 (COVID-19) vaccine trial that includes 
children aged 6 months to less than 12 years.

MIRANDA HESTER, EDITOR
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The study will 
include roughly 
6750 participants 
from the United 
States and 
Canada.
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The adolescent and 
the medicine cabinet

Although the home should be a safe 
place, many families do not realize 
the potential danger hidden in their 
medicine cabinets. Every day in the 
United States, 670 adolescents initi-
ate prescription opioid misuse.1 Ac-
cording to the 2019 National Survey 
on Drug Use and Health, 16% of ad-
olescents aged 12 to 17 years report 
past year prescription opioid use, 
and 2.3% report misuse.1 Early opi-
oid use has been associated with de-
velopment of risky health behaviors, 
mental health disorders, use of oth-
er substances such as heroin, and 
future diagnosis of substance use 
disorder.2-4 Unintentional or inten-
tional overdose is also of concern: 
From 1999 to 2016, annual pediatric 
mortality from opioid poisonings in-
creased 268%.5

Opioids pose a unique challenge 
because they are prescribed to treat 
pain, which varies from patient to 
patient, and may be prescribed in 
larger amounts than necessary post 
acute injury. Furthermore, families 
may not dispose of unused medica-

tions because of uncertainty about 
appropriate methods or desire to 
use prescriptions to treat future 
pain.6  The home environment has 
been shown to influence adolescent 
morbidity and mortality: Parent opi-
oid use and family opioid prescrip-
tions are respectively associated 
with adolescent opioid misuse and 
risk of overdose.7,8 Half of adoles-
cents report obtaining these medi-
cations from family members, and 
more than 20% of adults prescribed 
opioids report giving medications 
to others, suggesting appropriate 
management of both adolescent and 
family prescriptions is crucial.7,9

In addition to the particularly 
concerning consequences of opioid 
misuse, many nonopioid medica-
tions commonly found in medicine 
cabinets may also pose harm to 
children and adolescents through 
acute ingestion. In 2019, the US 
Poison Control Centers received 
177,068 calls regarding medica-
tion or toxin exposure in 13- to 
19-year-olds.10 Implicated medica-
tions include nonopioid analge-
sics, antidepressants, antihista-
mines, stimulants, cardiovascular 
medications, and hypoglycemics. 
Compared with younger children, 

adolescents are more likely to have 
intentional exposures and experi-
ence adverse outcomes, including 
death, from ingestion of opioids or 
other medications.10,11   

Despite the clear potential risks of 
prescription substances, few fami-
lies report receiving relevant guid-
ance from health care providers 
about proper medication manage-
ment and storage, and many families 
therefore lack knowledge to practice 
safe medication storage at home.2,9

Research has shown that parental 
risk perception affects safe medica-
tion management, and there appears 
to be a common misconception that 
medications in the home do not pose 
a significant risk to adolescents.12,13

Fortunately, studies have shown 
that anticipatory guidance on the 
hazards of prescription opioid mis-
use and appropriate medication 
management improves parental 
behaviors regarding safe storage.14,15 

Pediatricians can therefore have 
an important role in preventing 
adverse consequences of acute or 
chronic medication misuse. 

Clear guidance from providers 
and families is particularly impor-
tant for adolescents, who may be 
curious about or experiment with 
medication misuse. Parents can re-
duce risk by directly communicat-
ing expectations about substance 
use to their adolescents, including 

JESSICA B. CALIHAN, MD, 
MS; RACHEL H. ALINSKY, 
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providing positive encouragement 
regarding abstinence, setting clear 
expectations, and defining reason-
able consequences of violating trust. 
The Partnership to End Addiction has 
information on talking to children 
about medication misuse and parent 
strategies to prevent substance use.16

Families with controlled medications 
at home should take additional pre-
cautions. This includes locking up 
these medicines, counting pills, and 
educating adolescents about poten-
tial consequences of misuse. Families 
of adolescents with mental health 
concerns, particularly self-injuri-
ous behavior or suicidal ideation, 
may be advised to lock all medi-
cations out of sight.  

Anticipatory guidance is also 
necessary when adolescents 
are prescribed medications. 
Safe medication management 
begins at the time of initial pre-
scription with provider explana-
tion of dosing, adverse effects, and 
duration of use. Providers should 
consider screening adolescents for 
substance use when prescribing 
controlled medications and em-
phasize the importance of never 
sharing medications: 16% to 29% 
of adolescents and young adults 
prescribed stimulants report being 
asked to divert their medication.17,18

For adolescents with medical 
conditions requiring long-term 
medication use, families and pro-
viders should discuss a plan for 
developmentally appropriate tran-
sition from supervised medication 
use to adolescent independent use. 
This process should begin when the 
adolescent remembers to take the 
medication as prescribed, is able to 
name the medication and appropri-
ate dose, and has shown indepen-
dence in other areas (ie, completes 
homework without prompting).18

Caregivers should continue inter-
mittent monitoring of medication 
administration with weekly pill dis-
pensers or pill counting and remain 
vigilant for changes in adolescents’ 
functioning concerning possible 
signs of inappropriate use (poor 
grades or new conflicts at home).  

Safe medication management also 
includes safe storage and disposal. 
The American Academy of Pediatrics, 
American College of Preventive Medi-
cine, and the US Food and Drug Ad-
ministration (FDA) recommend that 

families lock controlled medications 
out of sight, provide developmentally 
appropriate parental monitoring, and 
discard unused medications.2  

Lastly, safe opioid management 
includes having the reversal medi-
cation naloxone available. If ado-
lescents or families have opioids at 
home, they should be prescribed 
naloxone and educated in proper 
use. The National Institute on Drug 
Abuse and GetNaloxoneNow.org 
have information on obtaining and 
administering naloxone.19,20

There are multiple resources for 
families regarding safe medication 
management. The FDA, Partner-
ship to End Addiction, and Ameri-
can Association of Poison Control 
Centers have information on safe 
medication management.16,21,22 The 
FDA has a searchable database of 
medicine takeback programs.23

The Centers for Disease Control 
and Prevention also sponsors Up 
and Away, an education program 

for families on safe medication stor-
age.24 The Partnership to End Ad-
diction sponsors a helpline for fam-
ily concerned about a loved one’s 
substance use.16 Families should be 
advised to call Poison Control (1-
800-222-1222) if they are concerned 
about accidental or intentional in-
gestion. For prescribers, Search and 
Rescue is an education campaign 
with resources and information to 
help reduce medication misuse.25

The opioid epidemic and increase 
in related hospitalizations and over-

dose deaths have brought the 
importance of medication man-
agement at home into sharp fo-
cus. Although many prescription 
medications seem benign, mis-
use of the medicine cabinet can 
have significant consequences 
for adolescents. As trusted ex-
perts in children’s  well-being, 

pediatricians should educate families 
on appropriate medication manage-
ment to reduce the potential danger 
of the medicine cabinet and ensure a 
safe, healthy home. 
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Even though marijuana, or cannabis, 
has been identified as the most com-
monly used illicit drug in the Unit-
ed States,1 in 2012, it was legalized for 
nonmedical, recreational use among 
adults aged 21 years old and older 
in Colorado and Washington State.2 

Since then, 15 states and Washington 
DC, also legalized recreational mari-
juana use for adults and 36 states le-
galized medical marijuana.3 After its 
legalization, several studies were con-
ducted to determine any changes in 
the use of marijuana among adoles-
cents and college-aged students. A 
study in Oregon looked at data from 
adolescents who participated in Stu-
dent Wellness Surveys in 35 counties 
(N= 247,403) in sixth, eighth, and 11th 
graders. The investigators concluded 
that the legalization and retail avail-
ability of recreational marijuana in the 
state were positively associated with 
marijuana use among adolescents.4

In another study conducted after the 
legalization of marijuana in 8 states, 
investigators examined 2 national-
ly-representative surveys, the Moni-
toring the Future and the National 
Survey on Drug Use and Health, ad-
ministered to 12th grade students to 
determine  trends in the prevalence 

of perceived no risk of harm in using 
marijuana on a regular basis and the 
prevalence of marijuana use.5 The in-
vestigators concluded that there was a 
resultant increase in the adolescents’ 
perception of no harm to using mari-
juana. However, there was not a con-
current increase in use in marijuana 
among the adolescent population.5  

Stronger product, 
greater consequences 
In 2019, the Surgeon General’s report 
detailed changes in concentration of 
delta-9-tetrahydrocannabinol (THC), 
the primary psychoactive ingredi-
ent in marijuana, from 1995 through 
2014 that revealed a 3-fold increase in 
drug concentration, making the prod-
uct much stronger.1 A national inter-
net survey on drug use and health 
conducted by the US Department of 
Health and Human Services revealed 
that 18% of persons aged 12 years or 
older reported using drugs within the 
month prior to the survey and 1.5% 
of these adolescents met the criteria 
for cannabis use disorder.6  In addi-
tion, research studies on cannabis 
use during the adolescent years pro-
vide evidence for an altered trajecto-
ry in adolescent brain development 
and that this alteration may persist 
into adulthood, even following mari-
juana abstinence for several decades 

during the adult years.7,8 A study of 158  
men aged 20 years, whose cannabis 
use was tracked during adolescence, 
showed a negative pattern of brain 
function. This was linked to higher 
levels of depression and mood symp-
toms and lower levels of attention, de-
cision-making, educational achieve-
ment, memory, and motivation.9, 10

The effect of prenatal 
drug exposure
Another study revealed that marijuana 
use in a person’s teenaged years may be 
a result of what happened in utero. In-
vestigators examined the association 
between prenatal cocaine exposure 
(PCE) and adolescent substance use 
and hypothesized that alterations of 
neurotransmitter systems because of 
PCE affected fetal brain development 
and onset of substance use disorders 
during adolescence.11 Study results 
showed that adolescents with PCE 
were 2 times more likely to use tobacco 
and marijuana and have a substance 
use disorder at age 17 years compared 
with 17-year-old adolescents who were 
not prenatally exposed to cocaine.11 

The availability and access to tobac-
co, marijuana, and alcohol during 
the adolescent years presents unique 
problems among pregnant and par-
enting adolescents. Two hundred and 
fifty-five pregnant adolescents, with a 

Adolescent marijuana use 
and anticipatory guidance: 
What does the evidence support?
DONNA HALLAS, PHD, CPNP, 
PPCNP-BC, PMHS, FAANP, 
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mean age of 16 years, participated in a 
study that tracked their substance use 
behaviors, as well as their intentions, 
attitudes, and beliefs about substance 
use, from pregnancy to 12 months’ 
postpartum.12 The investigators doc-
umented patterns of low-level use of 
cigarettes, marijuana, and alcohol 
during pregnancy and increased sub-
stance use in the first 6 months’ post-
partum. They concluded that study 
participants were concerned about 
their infant’s well-being during preg-
nancy resulting in less substance use. 
However, the adolescents returned to 
their usual pattern of substance use 
in the postpartum period based on 
their perception that perceived so-
cial norms and attitudes towards 
substance use in the postpartum 
period was not opposed by friends, 
boyfriends, and siblings.12  

Screening for  
substance use
Speaking with adolescents about sub-
stance use is a major tenet of pediat-
ric practices whether the adolescent 
presents to a pediatric primary care 
office, a school-based health center, 
an urgent care center, an emergen-
cy department, a prenatal office, or 
a family health care center, includ-
ing Federally Qualified Health Cen-
ters. Creating a safe environment for 
all adolescents to openly talk with 
the provider about substance use is 
the critical first step in creating the 
foundation for a meaningful conver-
sation with adolescents. Assurance of 
confidentiality between provider and 
adolescent is essential and should be 
clearly explained by the provider at 
the beginning of the encounter based 
on individual state law mandates. The 
American Academy of Pediatrics rec-
ommends universal screening in pe-
diatric primary care settings for sub-
stance use.13

There are 2 reliable and valid evi-
dence-based substance use screen-
ing tools that can be integrated into 
the electronic medical record. The 
Screening to Brief Intervention and 
Brief Screener for Tobacco, Alcohol, 
and other Drugs tools can be com-
pleted in 2 minutes.13 Both tools screen 
for substance use within the past year 
and can be completed privately on a 
tablet by the adolescent while waiting 
to see the provider or by the provider 
in a face-to-face encounter with the 
adolescent.13 The CRAFFT Screen-
ing Interview tool, which is specifi-

cally designed for adolescents, can 
also be used to determine substance 
use by adolescents.13 The adolescent’s 
responses to whichever tool the pro-
vider selects must be evaluated by the 
provider and, if the adolescent has a 
positive screen, then it is imperative 
that a specific plan for action must be 
established by the adolescent and the 
provider on that day with appropriate 
follow-up plans in place.

Opening the conversation 
with parents
The provider should then address 
the substance use with the adoles-
cent’s parents. But how does that 
conversation begin? First, the pro-
vider needs to ask the parents about 
their personal use of marijuana. If 
the parent or parents are marijua-
na users, then a provider should ask 
whether the adolescent is aware? 
Parental use of marijuana, in the 
more concrete thought patterns of  

pre-teens and younger adolescents, 
may provide silent permission for 
them to also use marijuana. Have 
the parents considered how their 
child feels about their use of marijua-
na? Does the adolescent have access 
to marijuana in their household? 
These may be difficult and uncom-
fortable conversations, but providers 
must ask them if they are to help the 
parents and their adolescent patients 
navigate this new world of legaliza-
tion of recreational marijuana.

A good starting point is to provide 
evidence-based educational resourc-

es for parents on marijuana use in 
adolescents. Parents may not know 
that, according to literature, paren-
tal marijuana use is associated with 
an elevated risk of substance use 
among adolescent and young adult 
children living in the same house-
hold.14 Furthermore, the evidence 
shows that parental marijuana 

use in households with adolescents 
and young adults, that marijuana is a 
gateway drug for broader substance 
use including tobacco, alcohol, and 
opioids.14 Parental knowledge is key. 
They must know that their behaviors 
are placing their pre-adolescents and 
adolescents at risk for decreased brain 
growth and possible problems with 
the law. No states have legalized recre-
ational marijuana use for anyone aged 
younger than 21 years. Parents are 
role models and encouraging parents 
to consider all the evidence about sub-
stance use in adolescents is step 1 for 
parents who use recreational marijua-
na on a regular basis in their homes.  

For parents who do not use mari-
juana, the recommendations below 
addressing the health care provid-
ers role in speaking with adolescents 
can also be used by parents. It is 
important for parents to speak with 
their adolescent(s) in generalities that 

Speaking with adolescents 
about substance use is  

a major tenet of  
pediatric practices.
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I remember it clearly: the news would report 
that they were going to “wipe down” the 
schools. Early in my career as a medical 
epidemiologist working at the New Jersey 

Department of Health, it was one of the most 
common reactions I saw when a community 
experienced a case of meningococcal disease. As 
a nationally notifiable disease, any case was to 
be reported to the state’s communicable disease 
surveillance system. Not surprisingly, such a report 
would prompt a high level of concern and often a 
flurry of activity, especially in the affected commu-
nity. People often did not understand the nuances 
of the risks of transmission – that meningococ-
cal bacteria are most commonly spread through 
close or prolonged contact with other people, as 
opposed to casual contact or contact with envi-
ronmental surfaces. But when their children are in 
danger, parents understandably take whatever ac-
tion they believe will protect them. Usually, this led 
to calls from the community to disinfect surfaces 
in the schools even when such a measure was 
considered unnecessary.

When I assisted with this school-based out-
break of meningococcal disease in 2004, we did 
not yet have a meningococcal conjugate vaccine. 
The vaccine that existed at the time was a polysac-
charide vaccine, a class of vaccine that does not 
harness the T cell arm of the immune response 
and therefore would not have been effective in in-
fant contacts, does not elicit immunologic memo-
ry, and does not reduce carriage.1 This difference 
between a plain polysaccharide and a protein 

conjugate vaccine is important to realize because 
providing optimal protection against meningo-
coccal disease is critical. This is aligned with the 
imperative that parents have to do everything they 
can to safeguard their children. 

Young people are at risk
While anyone can get meningococcal disease, 
teens and young adults are among those at the 
highest risk for the disease, likely due, at least 
in part, to social behaviors and activities that 
are common at their age. For example, Neisseria 
meningitidis can spread through kissing or sharing 
drinks, activities not uncommon for these young 
people. In addition, teens and young adults often 
share close living quarters, such as cabins during 
summer camp, dorms or military barracks. Such 
environments can facilitate the spread of bacteria 
like meningococci. Moreover, individuals in this 
age group frequently gather in crowded settings 
like dances, parties, bars, or clubs – commonplace 
venues that can increase the likelihood of menin-
gococcal transmission.2 

As you know, vaccines are the most effective 
way to help prevent meningococcal disease, and 
the Centers for Disease Control and Prevention 
recommends vaccination against N meningitidis 
serogroups A, C, W and Y at 11-12 years of age, 
with a second dose at 16 years of age.2 Accord-
ing to the most recent data available, while most 
U.S. adolescents received the first dose, only 
about half of teens received the second dose of 
MenACWY*– leaving them vulnerable when they 
are at increased risk for the disease.3 While many 
physicians will be fortunate to never see a case in 
their own practice, hundreds of cases of vaccine-
preventable meningococcal disease still occur 

Decades of progress in preventing 
meningococcal disease doesn’t 
mean it’s time to rest
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annually in the U.S. and, despite treatment, one in 
five survivors suffer from permanent complications 
such as hearing loss, organ damage, and limb am-
putations.4 Due to the pandemic, even more chil-
dren nationwide have missed out on their recom-
mended vaccines, possibly increasing the danger 
of this and other potentially deadly diseases.

Decades of progress in vaccination
Fortunately, there has been a greater than 40-
year legacy of progress in meningococcal vaccine 
research at Sanofi Pasteur, the vaccines division of 
Sanofi, and I am passionate about continuing that 
progress in my role at the company. Sanofi Pasteur’s 
heritage dates back to the earliest vaccines for me-
ningococcal disease, and since then, the company 
has worked to progressively expand protection. 

However, advances in vaccines research are only 
part of the progress that we need to make if we are 
to continue to help protect our children and our 
communities against meningococcal disease. There 
remains a profound need for more education and 
awareness about meningococcal disease and the 
danger it poses. I am honored to work closely with 
advocacy partners in support of their mission to ex-
pand the understanding and recognition of menin-
gococcal disease. In the course of those collabora-
tions, I have met many individuals whose lives have 
been altered by this preventable disease. It has truly 
made an indelible impression on me. 

Risk magnified by rarity
The rarity in which people encounter meningococ-
cal disease belies the urgency to prevent its life-
threatening consequences. Most physicians are 
fortunate to have never had seen a case of invasive 
meningococcal disease. The flip side of lacking 
such an experience is that we can be lulled into a 
false sense of security, which may ultimately lead 
us to incorrectly assume that we are doing every-
thing we can to help protect our patients. Through 
my current role at Sanofi Pasteur, I have become 
aware of the sobering fact that many clinicians 

are not aware of, and are often surprised to learn 
of the true second-dose MenACWY immunization 
rates in their own practices. We need to continue 
to regularly monitor national vaccination coverage 
data and, in many cases, implement monitoring at 
a more granular (eg, state) level to ensure that indi-
vidual patients as well as communities are getting 
the recommended vaccinations they deserve. 

This is why education about meningococ-
cal disease and its prevention needs to include 
both parents and healthcare providers. Programs 
that ensure parents are aware of the importance 
of having their children vaccinated against me-
ningococcal disease must be complemented by 
increasing attention in the medical community to 
immunization rates, especially rates within indi-
vidual practices. We cannot afford to assume that 
a community is protected and overlook the need to 
ensure individuals are getting immunized. We are 
fortunate that after more than 40 years of progress 
in understanding and preventing meningococcal 
disease, we can help address the parental impera-
tive to take effective action: by helping to avoid the 
devastating consequences of meningococcal dis-
ease through vaccination – as opposed to finding 
ourselves “wiping down” schools after the fact. 
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When thinking about protein in a 
diet, most people go straight to meat. 
But what they may not realize is there 
are plenty of plant products that are 
packed with proteins. In recent years, 
more and more Americans have be-
gun to swap out animal proteins for 
those that are plant-based. Although 
this is generally seen as a good idea 
for adults, some may wonder if it’s ap-
propriate for children. The big ques-
tion: Can plant-based proteins give  
children all the nutrition they need?

Protein is an essential macronu-
trient in a person’s diet at any age. 
Across the globe, people—especially 
children—don’t get enough protein 
in their diets because of food avail-
ability or cost. Plant-based proteins 
are much leaner than animal pro-
teins overall, making them more  
appealing as a protein “package.”

A protein package refers to all 
the things included in the protein 
source. So not only grams of pro-
tein, but also fat, sodium, and other 
substances. Animal protein pack-
ages typically include more fat and  
sodium along with the protein, 
whereas plant proteins have very lit-
tle fat or sodium, and more benefits 
like fiber, according to the Harvard 
T.H. Chan School of Public Health.1 

Generally, getting proteins from 
plants is a healthier choice than  
getting this nutrient from meats, 
according to Harvard, but does this 
rule also apply to children?

Plant-based diets are suitable for 
children, according to guidance 
published by the American Academy 
of Pediatrics (AAP).2 Lisa Patel, MD, 
FAAP; and Amanda Millstein, MD, 
FAAP, both pediatricians serving on 
the AAP Council on Environmen-
tal Health, say parents are increas-
ingly coming to their clinicians to 
ask about plant-based options. Patel 
and Millstein, who co-authored the 
guidance for the AAP, say there is less  
information on these diets for  
children than there are for adults, 
and it’s concerning because children 
have such unique nutrition needs.

“Parents worry whether a plant-
based diet would, for example, pro-
vide enough protein for their child’s 
growth and development,” Patel says. 

Patel and another colleague, Re-
becca Philipsborn, MD, outlined 
guidance to help pediatricians dis-
cuss plant-based diets with parents.

“First, it’s important to realize that 
parents often don’t know how much 
protein their child needs and often 
aren’t aware that there are other 
foods that can meet protein needs 
beyond meat,” Philipsborn says. “To 

give a rough sense of how much pro-
tein a child needs, children between 
ages 1 and 3 years need about 13 
grams of protein per day, from 4 to 8 
years old they need 19 grams per day, 
and greater than 9 years old between 
46 to 52 grams per day.”

Smaller amounts of protein may 
appear in other foods in a child’s diet 
such as oatmeal, wheat pasta, peas, 
broccoli, and potatoes.

“If you are following a plant-based 
diet where you continue to consume 
small amounts of eggs, meat, and 
dairy, your child will get all the neces-
sary nutrients for growth,” Patel says, 
adding that there may be some supple-
mentation needed if the plan is to cut 
out all animal products. “If switching 
to a vegan diet, where all animal prod-

ucts are eliminated, it is important to 
maximize sources of B12, calcium, 
zinc, vitamin D, and iron.”

Parents may want to feed their 
child more plant protein than animal 
for a number of reasons. Perhaps it’s 
already the way the parents eat, and 

RACHAEL ZIMLICH, BSN, RN

Plant-based proteins may be healthier for our bodies and the 
environment, but there’s not much guidance on these types  
of diets for children.

Aside from animals, a few examples of 
other ways to get protein, according to 
Patel, are as follows:

�  Tofu:  9 g of protein in a 3-oz extra firm 
serving

�  Peanut butter: 8 g of protein  
in 2 tablespoons

�  Beans: 8 g of protein in a half cup of black 
beans

Plant-based protein 
diets for children
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they want the family to all eat the 
same foods. It can also be an environ-
mental matter or a health decision.

“We know that the process of ath-
erosclerosis likely starts in child-
hood, and parents want to know 
how vegetarian or vegan diets can 
improve health,” Patel says.

Outside of nutritional value, Patel 
and Philipsborn note that there are 
other safety concerns with meats. 
The World Health Organization has 
classified red meats as possible car-
cinogens, and processed meats as 
carcinogenic to humans.

“Parents are also beginning to un-
derstand that unless we as individu-
als make changes in our lives to pro-
tect our planet and mitigate climate 
change, the world they are leaving 
their children and grandchildren will 
pose many health threats and may be 
uninhabitable,” Patel says. “Reducing 

or eliminating our consumption of 
meat and dairy products is one way to 
decrease greenhouse gas emissions 
that are rapidly warming the planet.”

Finding information about plant-
based diets for children is still a chal-
lenge, but Philipsborn and Patel say 
more guidance will be coming soon.

“The American Academy of Pe-
diatrics is considering putting out 
formal guidance for pediatricians 
and parents given the importance 
both to the health of our children 
and the health of our planet to make 
the switch to a plant-based diet. Stay 
tuned for this,” Phillipsborn says. 

Until then, they offer another 
resource from the Journal of the 

Academy of Nutrition and Dietetics3

that provides information for parents 
who are interested in offering their 
child more plant-based proteins. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com
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Cleveland, Ohio. She has nothing 
to disclose.

Finding information about plant-based diets 
for children is still a challenge, but more 
guidance will be coming soon.
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doesn’t accuse them of using marijua-
na, other drugs, or alcohol. Providers 
can suggest that parents use the ap-
proach of the CRAFFT tool to begin the 
conversation. The first question: Have 
you ever been with a friend or ridden in 
a car driven by someone who was high 
or had been using alcohol or drugs? This 
opens conversation in a non-threaten-
ing manner and allows opportunities 
to listen  and provide parental guidance 
that can help their adolescent avoid 
dangerous substance use situations. 

Recommendations
Whether an adolescent tests positive 
or negative for substance abuse, it is 

highly recommended that the ado-
lescent-provider conversation about 
the topic become a routine part of 
health care. Providers have a unique 
opportunity to influence adolescent 
behaviors via a meaningful conver-
sation that elicits the adolescent’s 
knowledge base about substance 
use, personal feelings, and ways to 
avoid the allure of engaging in sub-
stance use. Providers can engage ad-
olescents in insightful conversations 
about substance abuse, the detri-
mental effects on brain growth, and 
the health and well-being of adoles-
cents and young adults. If a provid-
er’s busy schedule does not permit 

the allocation of time to converse 
about this topic, then providers may 
consider having a substance abuse 
office-based champion who will en-
gage each adolescent in these most 
important conversations. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com

Donna Hallas is a clinical professor at New 
York University Meyers College of Nursing 
and a member of the Contemporary Pediatrics
Editorial Advisory Board. She has nothing 
to disclose.

For references, go to 
ContemporaryPediatrics.com/

adolescent-marijuana-use
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Case A
A female high school rower, aged 17 
years, presents to your clinic for up-
per back pain. She is preparing for 
her senior year and would like to row 
competitively in college. Her back 
pain has been present for 2 months. 
Initially pain was only with rowing, 
but it has been progressively worsen-
ing and now she has pain at rest. Re-
viewing her medical record, you no-
tice that she has lost 33 pounds since 
her last visit about 9 months ago. Her 
body mass index (BMI) was 24.3 kg/
m2 (75.6% percentile) 9 months ago 
and today it is 18.6 kg/m2 (11.7%). On 
review of systems, you learn that she 
has not had a menstrual period in the 
last 6 months. Menarche occurred 
when she was aged 12 years. She en-
dorses feelings of depression, but no 
suicidal ideation. Academically, she is 
a straight-A student. 

Case B
A male cross-country runner with 
right lower leg pain for 2.5 weeks, 
aged 15 years, presents to your 
clinic. He was previously running 
about 30 miles per week but recently 
increased his mileage to 60 miles per 
week. He has a history of shin splints 

but his current pain feels like it is “in 
the bone of [his] lower leg.” The pain 
is focal to his midtibia. Pain is pres-
ent with weight-bearing and he has 
a limp with walking due to pain. He 
stopped running a week prior, but he 
likes to be physically active and has 
been cross-training with core and 
upper-body resistance training. He 
has a history of a right tibial stress 
fracture from the past year. On re-
view of systems, you learn that the 

patient’s BMI has decreased from 
19.3 kg/m2 (29% percentile) to 18.0 
kg/m2 (3%) over the past 2 years. He 
is a vegetarian. X-ray today demon-
strates a stress fracture (Figure 1). 

What is the female 
athlete triad?
The female athlete triad was first de-
scribed in 1997 as the interrelation-
ship among amenorrhea, osteoporo-
sis, and disordered eating. In 2007, 

SARA M. LAULE, MD; JANE S. 
CHUNG, MD; AND INGRID K. 
ICHESCO, MD

Recognizing the importance 
of energy availability in the 
young athlete

 Figure 1 X-ray of right tibia
Mild periosteal new bone formation 
along the mid to distal tibial 
diaphysis posteromedially with 
vague linear intracortical lucency. 
These findings are suspicious for 
stress fracture/stress reaction. 

 Both of these athletes have 
history and physical exam findings 
concerning for negative changes 
in their energy availability (EA; 
energy intake minus energy spent), 
which could be adversely affecting 
their bone health and hormone 
levels. A primary care physician 
(PCP) should be concerned about 
the presence of stress injuries and 
decreased EA. Although these 
issues have been long recognized in 
female athletes, there is increasing 
awareness that similar features can 
be seen in male athletes as well.
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HEALTH
the triad was revised to better iden-
tify athletes at risk, recognizing that 
presentation can be on a spectrum, 
ranging from optimal health to sub-
clinical and clinical disease (Figure 
2). The 3 components are now called 
menstrual function, bone mineral 
density (BMD), and EA,1 with low EA 
being the root cause of the triad. Ac-
knowledging the existence of a spec-
trum of disease allows athletes to 
be identified earlier and to receive  
earlier intervention. If an athlete 
has any of the 3 components, a more 
thorough investigation should be 
performed to evaluate for the other 
components, which may have sub-
clinical presentations.

Prevalence. Due to the spectrum of 
disease, it can be difficult to accu-
rately estimate the prevalence of the 
female athlete triad. An athlete may 
have 1, 2, or all 3 components. It is 
estimated that all 3 components are 
present in 1.0% to 1.2% of high school 
athletes, 2 components in 4% to 18%, 
and 1 component in up to 54%.2

Which athletes are most at risk? Any 
athlete can develop aspects of the 
triad, but athletes in sports that em-
phasize endurance, appearance, or 
weight class are most at risk. Sport 
specialization at an early age can also 
increase risk (Table 1). The Female 
Athlete Triad Coalition Consensus 
Panel recommends screening dur-
ing the pre-participation physical 
exam or if there are concerns that an 
athlete may have the triad (Table 2). 

Components of the triad
ENERGY AVAILABILITY
EA is the amount of dietary energy 
(calories) remaining for physiolog-
ic function after exercise. Low EA is 
the root cause of the triad as it may 
affect bone health and lead to hor-

monal disturbances in the athlete.
Many athletes’ low EA is not inten-

tional and they do not display patho-
logic eating or weight control behav-
iors. When this is the case, simply 
increasing caloric intake will treat 
the patient. However, restriction of 
caloric intake can be intentional in 
athletes who are trying to maintain 
a weight class or achieve a certain 
appearance. Disordered eating is 
estimated to occur in 6% to 45% of 
female athletes.3 Athletes who have 
specialized diets (vegan, vegetar-
ian, pescatarian, etc) may also be at 
increased risk. In cases where the 
athlete has intentional disordered 
eating, psychological intervention 
and treatment may be required. 

According to a study of 1000  

female athletes by Ackerman et al, 
those with low EA were more likely 
to have negative performance ef-
fects, including decreases in coor-
dination, concentration, endurance, 
and training response. In the clinic 
setting, it may be helpful to discuss 
with the athlete how decreased EA 
can negatively affect performance.4 

A low BMI is a strong predictor of 
low bone mineral density and stress 
fractures. An adolescent should be 
screened carefully if they have a BMI 
that is less than 17.5 kg/m.2 An ath-
lete’s goal weight should be >90% of 
expected body weight.1 However, it is 
important to keep in mind that even 
athletes with a normal BMI may still 
have low EA.4

If you are able to work with a  

This figure demonstrates the 2 states of normal health and disease and shows that 
individuals may have signs and symptoms that fall anywhere along the spectrum.  

 FIGURE 2

FEMALE ATHLETE TRIAD

Source: Author drawn; adapted from 
De Souza et al (2014).

TABLE 1
HIGH-RISK SPORTS FOR ATHLETE TRIAD

ENDURANCE 
ATHLETES

ATHLETES IN SPORTS WHERE APPEARANCE 
AND AESTHETICS ARE EMPHASIZED

WEIGHT-CLASS 
ATHLETES

  Cross-country/
distance runners

 Cyclists

 Figure skaters
 Gymnasts

 Dancers
 Cheerleaders

 Wrestlers
  Rowers (coxswain)
 Horse jockeys
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dietitian, you can calculate fat free 
mass (FFM) for your athlete patient. 
In order to have normal menstrual 
function, 30 kcal/kg of FFM/day are 
needed, but 45 kcal of FFM/day is 
ideal.1 Because this calculation can 
be difficult, it is helpful to have the 
athlete see a sports dietitian and ex-
ercise physiologist, if possible.

Even in the absence of amenor-
rhea, disordered eating can be as-
sociated with lower BMD in athletes.

BONE MINERAL DENSITY
Adolescence is the most crucial time 
for bone mass accumulation, so the 
presence of the athlete triad can be 
particularly harmful during this time. 
Maximum rate of bone formation 
usually occurs between the ages of 10 
and 14 years, and 90% of peak bone 
mass is attained by 18 years.2 Diet, 
weight-bearing activities, and genet-
ic makeup all contribute to an indi-
vidual’s bone mass accrual. Achiev-
ing sufficient bone mass is important 
to decrease the risk of fracture and to 
prevent osteoporosis in adulthood. 
Lower estrogen and lower EA in-
crease bone resorption and suppress 
bone formation and remodeling.

Stress fractures are often the ini-
tial presenting symptom in patients 
with the triad. Stress fractures usu-

ally occur due to chronic, repetitive 
micro-trauma that cause tiny cracks 
in the bone. Athletes with menstrual 
irregularities are more likely to have 
bone stress injuries. As with the oth-
er aspects of the triad, a spectrum 
of stress injury exists, ranging from 
stress reaction (intermediate injury; 
bone marrow edema) to fracture 
(when enough trauma has occurred 
to cause a break in the cortex). 

A dua l-energ y rad iog raph 

absorptiometry (DXA) can be used 
to assess bone density and should be 
considered in athletes with a history 
of stress fractures, and/or menstrual 
dysfunction, and/or low EA for at 
least 6 months. Notably, DXAs are 
usually ordered on postmenopausal 
women, and separate standards exist 
for performing DXAs on children or 
adolescents. Therefore, DXA should 
ideally be done at a facility whose 
staff is familiar with interpreting re-
sults based on the patient’s age and 
gender. In adults, BMD is interpreted 
using the T-score, which compares 
the patient’s BMD with the maxi-
mum expected BMD achieved aged 
between 25 and 30 years. Pediatric 
bone density, however, is assessed 
using the Z-score, which compares 
the patient’s BMD with those of oth-
ers of similar age and race. Further 
details are available in the guide-
lines provided by DeSouza et al.1 It 
may be helpful to discuss these with 
the performing radiologist. 

Athletes who participate in high-
impact and resistance activities 
would be expected to have a BMD 
that is 10% to 15% higher than those 
of athletes participating in nonim-
pact sports. This should be taken into 
consideration when interpreting DXA 
scans. Z-scores of less than –1.0 may 

TABLE 2  IMPORTANT 
RISK FACTORS TO 

SCREEN FOR DURING 
EVALUATION

  History of menstrual 
irregularities

  History of stress fractures/bone 
stress injuries

  History of dissatisfaction with 
body image

  History of critical comments 
about weight or eating from 
parent/coach or teammate

  Depression/anxiety/obsessive-
compulsive disorder

  Dieting/use of weight-loss 
supplements

  History of perfectionism

  Abuse

  The current model of the 
female athlete triad takes 
into account a spectrum of 
symptoms, ranging from 
optimal health to disease 
with regard to  EA, BMD, and 
menstrual function.

  Although much less 
prevalent than the female 

athlete triad, the male athlete 
triad is composed of low EA, 
low BMD, and reproductive 
suppression. Pediatricians 
should have a high index of 
suspicion in male athletes 
with risk factors.

  Adolescence is a crucial time 
for bone health, which makes 
recognition of the triad 
important.

  When bone density 
loss persists, even after 
appropriate treatment, full 
BMD potential may never be 
attained.

  The mainstay of treatment 
consists of increasing 
EA, which can be done by 
increasing caloric intake, 
decreasing physical activity, 
or both.

  Oral contraceptives are not 
indicated for restoration of 
menses alone, and they do 
not improve bone health.

  It is not normal for female 
athletes to lose their periods 
during their sport season 
or during times of intense 
training. 

TAKE-HOME 
POINTS
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be abnormal in an athlete, alerting 
concern for low BMD, but that score 
may be normal in a nonathlete. An 
athlete who has a Z-score of less than 
–1 should undergo further evaluation.

MENSTRUAL FUNCTION
It is not normal for female athletes 
to have menstrual dysfunction; they 
should not lose their period during 
their sport season (a phenomenon 
most classically seen in cross-coun-
try runners). Functional hypotha-
lamic amenorrhea (ie, amenorrhea 
with the female athlete triad) is a 
diagnosis of exclusion, so if an ath-
lete is experiencing amenorrhea or 
oligomenorrhea, it is crucial to rule 
out other causes (Table 2).5,6 Primary 
amenorrhea is absence of menarche 
by age 15 years. Secondary amenor-
rhea is defined as absence of menses 
for 3 months or longer, while oligo-
menorrhea is defined as cycles last-
ing longer than 35 days.2 Maintaining 
normal menstrual function is impor-
tant for the athlete’s bone health.1 As 
such, exogenous hormones (ie, birth 
control pills) may be perceived as 
beneficial. However, many studies 
have shown that oral contraception 
is not an effective way to restore bone 
health. An athlete with menstrual 
dysfunction may use oral birth con-
trol pills to prevent pregnancy, but it 
is important to let her know that hav-
ing a period on birth control does not 
mean her bone health is improving.

Menstrual dysfunction can also 
negatively affect cardiovascular 
health in athletes. The results of 
some studies in ballet dancers and 
endurance athletes have shown that 
athletes with oligomenorrhea and 
amenorrhea had increased risk for 
high cholesterol and other vascular 
findings that correlate with the devel-
opment of atherosclerotic disease.5,6

It may take up to 1 year or longer to 

resume menses after EA restoration. 
Decreased bone density, the result of 
female athlete triad, may be irrevers-
ible, although it can improve with in-
creasing EA. Early intervention is key, 
so it is crucial to screen for those at risk.

Relative energy deficiency 
in sport (RED-S)
The term RED-S was introduced 
in 2014 by the International Olym-
pic Committee to encompass males 
and to acknowledge that energy defi-
ciency can affect other aspects of an 
athlete’s health. These may include 
issues involving the endocrine, met-
abolic, hematologic, cardiovascular, 
gastrointestinal, and immunologic 
systems as well as growth and de-
velopment. Research done by Acker-
man et al demonstrated that athletes 
with low EA were more likely to have 
many of the ill effects of RED-S than 
those with appropriate EA.4

The male athlete triad
The male athlete triad is a term used 

in males to describe the interrela-
tionship of low EA, impaired bone 
health, and reproductive suppres-
sion. Low EA has been associated 
with decreased testosterone in male 
athletes due to a suppressed hypo-
thalamic–pituitary–gonadal axis. 
True prevalence of low testosterone 
from hypogonadotropic hypogonad-
ism is unknown.7 Low testosterone 
can have numerous effects on the 
male athlete, including decreased 
physical performance, sleep distur-
bances, fatigue, decreased motiva-
tion, sexual dysfunction, loss of mus-
cle mass, sperm abnormalities, lower 
BMD, and depression.

Male athletes with recurrent bone 
stress injuries or with initial injury in 
a trabecular region (pelvis, sacrum, 
femoral neck) should be evaluated 
for nutrition and hormone function, 
especially if the athlete has other risk 
factors such as low BMI. Tenforde et 
al recommend screening for low BMD 
with DXA, nutritional evaluation (in-
cluding a 25-hydroxy vitamin D test), 

�  Have you ever had a menstrual 
period?

�  How old were you when you had your 
first menstrual period?

�  When was your most recent 
menstrual period?

�  How many periods have you had in 
the past 12 months?

�  Are you presently taking any female 
hormones (birth control pills)?

�  Do you worry about your weight?

�  Are you trying to gain or lose weight, 
or has anyone recommended that 
you do so?

�  Are you on a special diet, or do you 
avoid certain types of foods or food 
groups?

�  Have you ever had an eating 
disorder?

�  Have you ever had a stress fracture?

�  Have you ever been told you have 
low bone density (osteopenia or 
osteoporosis)?

It is recommended to ask these questions at preparticipation 
sports evaluations or at any time there is concern that the athlete 
triad may be present: 

FIGURE 3  TRIAD CONSENSUS  
PANEL SCREENING QUESTIONS1
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and endocrine work-up (including 
free and total testosterone) in athletes 
with high-risk stress fracture in areas 
such as the pelvis or femoral neck, al-
though more evidence-based guide-
lines are needed.7

Treatment
Restoring EA is the mainstay of treat-
ment of both male and female ath-
lete triad. This can be accomplished 
if the athlete increases caloric intake 
and decreases physical activity/en-
ergy expenditure. Working with a 
sports dietitian to increase EA to >45 
kcal/kg FFM per day is ideal, but in-
creasing calories by 300 to 600 per 
day and decreasing exercise by 1 day 
per week can be a productive starting 
point. This should be done on an in-
dividual basis depending on the ath-
lete’s training regimen and expendi-
ture. The goal is to increase BMI to 

>18.5 kg/m2 and to restore normal 
menstrual function. Working with a 
multidisciplinary team that includes 
a PCP, dietitian, psychologist, athlet-
ic trainer, and sports medicine spe-
cialist is helpful.

In the past, oral contraceptive 
pills were commonly used to restore 
menses; however, as mentioned 
above, this may offer a false sense 
of security and should be avoided 
unless they are necessary for other 
indications. Bisphosphonates are 
also generally not recommended in 
the pediatric/adolescent population. 
No evidence exists for their effective-
ness and they may be teratogenic if 
an athlete were to become pregnant.2

Calcium and vitamin D are im-
portant for bone health. The recom-
mended daily amount of calcium is 
1300 mg; if this is not achieved with 
diet alone, it should be supplement-
ed. The recommendation for vitamin 
D for patients aged between 1 and 
18 years is 600 IU, although higher 
doses may be considered depending 
on climate and deficiency. A recent 
systematic review of military subma-
riners determined that the combina-

tion of vitamin D and calcium has a 
synergistic effect, and that Vitamin 
D levels were most effectively in-
creased with supplementation levels 
of 2000 IU/day.8 Weight-bearing ex-
ercise is also important for enhanc-
ing the accrual of bone mass.2

Because the consequences of the 
athlete triad can be irreversible, af-
fecting long-term bone, reproduc-
tive, and possibly cardiovascular 
health, a PCP must have a high index 
of suspicion for the triad in an ath-
lete presenting with any of the above 
components. The annual well-child 
exam or sports physical is an oppor-
tunity for the PCP to screen patients 
for the athlete triad. 

COMMENTS? Email them to 
llevine@mjhlifesciences.com

ACKNOWLEDGMENTS: We would like to 
thank Amanda Weiss Kelly, MD, for her 
mentorship and expertise on this topic.

Sarah M. Laule is a general 
pediatrician and clinical instructor, 
Department of Pediatrics, 
University of Michigan, Ann Arbor.  

Jane S. Chung is a pediatric 
sports medicine physician, UT 
Southwestern Medical Center, 
and an assistant professor of 
orthopaedics and pediatrics, 

Scottish Rite for Children 
Orthopaedic and Sports Medicine Center, 
Dallas, Texas.

Ingrid K. Ichesco is a pediatric 
sports medicine physician and an 
assistant professor, Department 

of Pediatrics, University of 
Michigan, Ann Arbor.

The authors have nothing to disclose.

TABLE 2  WORK-UP FOR AMENORRHEA
LABS EVALUATING FOR:

Thyroid-stimulating hormone; 
free thyroxine

Hypothyroidism

Urine or serum human chorionic 
gonadotropin

Pregnancy

Testosterone; free testosterone Polycystic ovary syndrome (PCOS)

Luteinizing hormone (LH); 
follicle-stimulating hormone 
(FSH)

Low or normal FSH suggests hypothalamic 
or pituitary causes. High FSH or LH suggests 
premature ovarian insufficiency.
LH-to-FSH ratio of >3 is suggestive of PCOS

Prolactin Prolactinoma

Dehydroepiandrosterone 
(DHEA); DHEA-sulfate

PCOS; androgen excess (adrenal origin)

For references, go to 
ContemporaryPediatrics.com/

energy-availability-young-athleteenergy-availability-young-athlete

Due to the spectrum of the 
disease, it can be diffi cult 

to estimate the prevalence
of female athlete triad.
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ANXIETY?    DEPRESSION? Her struggles may  be  
tied to complex ADHD.

Differential  
diagnosis is key.

Our understanding of ADHD has evolved from that  
of a discrete behavioral condition to a complex  
neurobiologic disorder with various associated  
comorbidities.1-4 It is now recognized that ADHD is  
usually accompanied by coexisting disorders and  
other complicating factors that may or may not be  
identified and adequately treated.5 Overlapping  
comorbidities can obscure the many faces of  
ADHD, potentially standing in the way of e ective 
treatment and successful long-term outcomes.5 

Visit TEAM-ADHD.com/DDx for a deeper dive into 
complex ADHD and nuances of di erential diagnoses.
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