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We all need some 
really good news!

C
ontemporary Pediatrics is proud to 

welcome and introduce Tina Q. Tan, MD, 
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Northwestern University Feinberg School 
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International Patient Services program. 
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International Adoptee Clinic at Ann and 

Robert H. Lurie Children’s Hospital of Chicago. 

Board certified in both Pediatrics and 

Infectious Disease, Dr. Tan’s clinical 

background and dedication to pediatric 

Infectious Disease align seamlessly with 

our commitment to covering all aspects of 

pediatric care, including the treatment of 

communicable diseases in children. Her 

timely addition to our Editorial Advisory 

Board comes amid the global chaos of the 

COVID-19 pandemic and the struggle to 

protect our vulnerable population of children.

With Dr. Tan on board, Contemporary 

Pediatrics evolves in a new direction to serve 

the next generation of practitioners. We invite 

you to share this journey with us. 
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ADHD* RARELY PRESENTS ALONE...

AS A TRUSTED RESOURCE FOR YOUR PATIENTS AND THEIR CAREGIVERS, PLEASE ENCOURAGE THEM TO VISIT MORETOADHD.COM.  
HERE, THEY CAN LEARN MORE ABOUT THE TREATMENT COMPLEXITIES OFTEN ASSOCIATED WITH ADHD.

Not actual patient.  
Fictionalized for illustrative purposes.

TEAM ADHD and MoreToADHD are registered trademarks of Supernus Pharmaceuticals, Inc.  
©2019 Supernus Pharmaceuticals, Inc. All rights reserved. SPN.PIP.NB.2019-0154

In pediatric patients with ADHD, the following  
conditions are commonly reported:

•  Depression and anxiety disorder in up to 50%1-3

•  Conduct/oppositional defiant disorders in up to 60%1

•  Pervasive developmental disorders/Autism spectrum 
disorder in up to 50%1

•  Learning and language disorders in up to 46%1

•  Substance use disorder in up to 22%1

•  Tic disorders/Tourette syndrome in up to 30%1 

•  Bipolar disorder in up to 22%1

You can help. To dive deeper into complex 
ADHD, visit www.TEAM-ADHD.com.

REFERENCES: 1. Clemow DB, Bushe C, Mancini M, Ossipov MH, Upadhyaya H. A review of the e�cacy of atomoxetine  
in the treatment of attention deficit hyperactivity disorder in children and adult patients with common comorbidities.  
Neuropsychiatr Dis Treat. 2017;13:357-371. 2. Chang Z, D’Onofrio BM, Quinn PD, Lichtenstein P, Larsson H. Medication  
for attention-deficit/hyperactivity disorder and risk for depression: a nationwide longitudinal cohort study. Biol  
Psychiatry. 2016;80(12):916-922. 3. Di Trani M, DiRoma F, Andriola E, et al. Comorbid Depressive disorders in ADHD:  
the role of ADHD severity, subtypes and familial psychiatric disorders. Psychiatry Investig. 2014;11(2):137-142. 

*Attention-deficit/hyperactivity disorder.
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W
arm greetings and happy Spring! 
This is my first column as the new 
Editor-in-Chief of Contemporary Pe-
diatrics and I want to first express my 

excitement at being chosen for this position—a 
true honor for me. 

Pediatric medicine is dynamic, diverse, and 
intellectually challenging, and I believe that we 
as pediatric health care providers have the best 
job in the world. We are privileged to be entrust-
ed to provide medical care and advice to genera-
tions of infants, children, teenagers, and young 
adults. What other specialty can say that getting 
an infant to smile, a child to giggle, talking to 
our patients and their families about “Paw Pa-
trol,” superheroes, dragons, Legos, magic tricks, 

“Minecraft” and other videos games, and sports 
are all part of a normal workday! 

Contemporary Pediatrics was first published 
in September 1984 and has been around for 
almost 36 years. Even though it remains a very 
strong and well-respected publication, like any-
thing else it is time for a change to update and 
refresh the brand and make it more vibrant. 

A new outlook
I have several short-term goals that I believe will 
help to improve the publication.

First and foremost, I want the information 
published in Contemporary Pediatrics to be 
timely, practical, diverse, and, above all, be a 

useful resource of information to all pediatric 
practitioners that they can use in their day-to-
day practice. This was the major driving goal of 
Dr. Frank A. Oski (the founding editor of Con-
temporary Pediatrics) when he launched the 
publication and one that remains critical to the 
mission of the journal. 

Second, I would like to update the Editorial 
Advisory Board so that it is reflective of the di-
versity of today’s pediatric health care providers. 
This will provide a greater breadth and depth to 
the information published in the journal. 

And third, I plan to expand the publication’s 
appeal to the younger generation of pediatric 
health care providers and pediatric residents. 
This will involve exploring the different venues 
of providing information to this generation of 
pediatric practitioners and, most importantly, 
elicit their suggestions as to the types of in-
formation that they would find useful in their 
practice settings. Also, I would like to expand 
the circulation of this publication to pediatric 
residency programs and create a section of the 
journal that specifically addresses the issues 
that pediatric trainees currently face.

Change is with us
Author A.A. Milne said that “You are braver 
than you believe, stronger than you seem, and 
smarter than you think.” This has never been 
truer than now with the way that the COV-
ID-19 pandemic has completely changed the 

editor’s view

Time to refresh, 
rejuvenate, restore

TINA Q TAN, MD, FAAP, FIDSA, FPIDS

DR TAN is professor 
of Pediatrics at the 

Feinberg School 
of Medicine, 

Northwestern 
University, and a 

Pediatric Infectious 
Diseases attending; 
medical director of 
the International 
Patient Services 
Program (IPS); 

co-director of the 
Pediatric Travel 
Medicine Clinic; 
and director of 

the International 
Adoptee Clinic at 
Ann and Robert 

H. Lurie Children’s 
Hospital of Chicago, 
Chicago, Illinois. She 

is board certified 
in Pediatrics and 

Pediatric Infectious 
Diseases.

C O N T I N U E D  O N  PAGE 33

“You are braver than you believe, stronger than you seem, 
and smarter than you think.” – A.A. Milne
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A 
retrospective study in 73 patients aged 
from 5 to 20 years who underwent 
laparoscopic appendectomy found 
that after hospital discharge (within 

2 days of surgery) most patients had adequate 
analgesia without being prescribed opioids.

The study included extensive chart re-
view—operative details, final pathology, 
postoperative course, inpatient and post-
discharge opioid use, acetaminophen and 
ibuprofen prescriptions, and unplanned 
postoperative medical services. The 
73 patients had a mean age of 12.1 years 
and were mostly male (69.9%); 49 of par-
ticipants also completed postoperative 
phone interviews. 

Of the total study group, 30 (41%) re-
ceived inpatient opioids after surgery; 
9 (12.3%) were given a prescription for 
an opioid on discharge; and 43 patients 
(58.99%) were given a prescription for ac-
etaminophen or ibuprofen on discharge. 
Of those contacted by phone after leaving 
the hospital, most were reasonably com-
fortable, with about three-quarters having 
no desire for an opioid medication. Almost 
90% of patients interviewed used acet-
aminophen or ibuprofen postoperatively. 

Investigators interviewed 7 of the 9 pa-
tients who received outpatient prescrip-
tions for an opioid. Of these 7, only 5 filled 
their prescription and 4 used them. The 

5 patients who used an opioid upon dis-
charge (1 patient used a parent’s leftover 
prescription) consumed an average of 
about 3 pills of oxycodone during 3 days. 
The opioid users were significantly older 
than the general appendectomy popula-
tion, with a mean age of 15.8 years, and 
were discharged earlier. 

The researchers noted that results of 
this study provide a framework for ap-
pendectomy postoperative opioid pre-
scription in the pediatric, adolescent, 
and young-adult populations. They sug-
gest prescribing acetaminophen and ibu-
profen for all patients and no more than 3 
pills of 5 mg of oxycodone for those likely 
to have the most postoperative pain. This 
group includes male teenagers, early 
postoperative discharges, and individu-
als who took inpatient opioids after sur-
gery (Freedman-Weiss MR, et al. J Pediatr 
Surg. 2020;55[1]:106-111). 

I still see patients who 
are being given opioids, 

sometimes in large amounts, by doctors (and 
dentists) when they are not needed. Ibuprofen 
has been shown to be fi ne for most of these 
cases (eg, broken bones). If you see a doctor 
who is still doing this, please share this article 
with them. 

BY MARIAN FREEDMANjournal clubDr. Farber’s

KEY TAKES ON MUST-READ STUDIES

 PUBLISHED IN THE JOURNAL OF PEDIATRIC SURGERY 

Opioids generally not needed 
after appendectomies

Dr Farber, section editor for Journal Club, is a pediatrician in Woodbridge, Virginia. Ms 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.

Investigators 
interviewed 7 

of the 9 patients 
who received 

outpatient 
prescriptions for 

an opioid. Of these 
7, only 5 fi lled 

their prescription 
and 4 used them—

an average of 
about 3 pills of 

oxycodone during 
3 days.

THOUGHTS FROM 
DR FARBER
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A study in children with asthma 
showed that a medical and behavior-
al intervention program delivered by 
video-based telehealth (VBT) is fea-
sible and can significantly improve 
asthma outcomes and care. 

The 21 participants, who ranged 
in age from 10 to 17 years and were 
from economically disadvantaged 
neighborhoods, experienced uncon-
trolled asthma during the preceding 
12 months, as evidenced by scores on 
the Asthma Control Test (ACT), hos-
pital visits or admissions, and corti-
costeroid bursts. 

During the 6-month study period, 
participants attended 7 VBT medical 
visits conducted by a pediatric pul-
monologist or allergist. An asthma 
specialist determined needed level of 

asthma control and medication based 
on a physical exam with an electronic 
stethoscope, ACT scores, the Asthma 
TreatSmart program (a computer-
based decision support tool), modi-
fied Composite Asthma Severity Index 
(CASI) scores, and electronic inhaler 
monitor data. The intervention also 
included 5 VBT school-based self-
management visits with an adherence 
psychologist, who reviewed electroni-
cally monitored adherence data and 
identified and discussed barriers to 
adherence, helping to develop strate-
gies to overcome them. 

At the end of the study period, 
participants with higher baseline 
severity scores (CASI ≥4 at the first 
visit) had a greater reduction in CASI 
score than those with lower baseline 

scores (CASI <4 at the first visit), with 
improvements seen in daytime and 
nighttime symptoms and exacer-
bations. Adherence also improved, 
with 8 participants showing an ad-
herence increase of more than 20% 
(Lin NY, et al. Pediatr Pulmonol. 
2020;55[4]:858-865). 

Telemedicine 
holds great promise for many chronic 
conditions, among which asthma is 
prominent. I expect this program would 
work even without the electronic 
stethoscope because in long-term care, 
history of the illness and education 
of the family are more important than 
examination. Look for this field to expand 
rapidly in the near future.

Paternal smoking before conception 
or during pregnancy are both asso-
ciated with increased risk of acute 
lymphoblastic leukemia (ALL) in 
offspring, and the risk is significant 
when daily smoking consumption is 
higher than a certain threshold, ac-
cording to a recent meta-analysis.  

Investigators based in China 
conducted a literature search of  
4 electronic databases and retrieved 
more than 2000 articles from which 
they selected 17 studies for system-
atic review and meta-analysis. These 

studies encompassed a wide time 
span (1977-2011); were conducted 
in a variety of geographic areas; and 
yielded a total of 9127 childhood ALL 
cases. Eight of the studies reported 
effects of paternal smoking before 
conception and during pregnancy, 
3 reported effects during pregnancy, 
and 6 reported effects for smoking 
before conception.

Analysis revealed a nonlinear 
dose-response relationship between 
paternal smoking both before con-
ception and during pregnancy and 

the risk of ALL. Before conception, 
the smoking effect increased gradu-
ally along with daily smoking con-
sumption but was not significant 
until it reached 16 cigarettes a day. 
Smoking during pregnancy showed 
a similar pattern, with a significant 
effect observed after 11 cigarettes a 
day (Cao Y, et al. J Pediatr Hematol 
Oncol. 2020;42[1]:32-40). 

We have advised 
parents for years to stop smoking for the 
sake of their children and, for mothers, 
the benefits of any future babies. Now 
we have medical reasons to persuade 
fathers to stop smoking as well.

journal club

 PUBLISHED IN THE JOURNAL OF PEDIATRIC HEMATOLOGY/ONCOLOGY 

Paternal smoking raises risk of 
acute lymphoblastic leukemia

Video-based telehealth program improves 
asthma management

 PUBLISHED IN THE JOURNAL OF PEDIATRIC PULMONOLOGY 

THOUGHTS FROM  
DR FARBER
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DR FARBER
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In the delivery room, the infant was 
noted to be very jittery with oscilla-
tory tremor of both upper and lower 
extremities. Upon further questioning, 
the mother said that she had been pre-
scribed Percocet by her dentist, which 
she had used approximately twice dai-
ly for the past 3 weeks for dental pain. 
She also endorsed tobacco smoking 
(4 to 5 cigarettes per day) but denied 
alcohol or other prescription or illicit 
drug use. Her intrapartum urine drug 
screening was negative. 

A full prenatal lab profile for the 
infant was not available at the time 
of delivery, but prenatal labs drawn 
were subsequently found to be: AB 
positive blood type with negative 
antibody screen; HIV negative; RPR 
nonreactive; HBsAg negative; MRSA 
culture negative; sickle test negative; 
and rubella immune. Gonorrhea/
chlamydia and group B Streptococ-

cus (GBS) cultures were not done.
The infant’s weight was 3240 g, 

gestational age examination was 
consistent with full term status, and 
he plotted appropriately for all other 
growth parameters on the growth 
chart (weight, 45%; head circumfer-
ence, 50%; length, 50%).

The infant’s initial point-of-
care glucose testing was normal (at  
83 mg/dL) and he was left with the 
mother for skin-to-skin time and 
breastfeeding. Six hours later on rou-
tine rounds, the infant‘s examina-
tion revealed significant hypertonia, 
irritability, and jitteriness (high-fre-
quency rhythmic tremors involving 
all extremities that were able to be 
stopped with firm but gentle pres-
sure of the extremity). His mother 
also stated he was not latching well 
on the breast and had ingested only 
10 mL of supplemental formula. 

Differential diagnosis
The differential diagnosis for a new-
born with jitteriness is shown in Ta-
ble 1.

The most common electrolyte 
abnormality seen in infants with jit-
teriness is hypoglycemia. Point-of-
care glucose testing on this infant 
remained normal, and he did not 
have any of the other obvious asso-
ciated risk factors for hypoglycemia 
(such as being large for gestational 
age [LGA] or small for gestational age 
[SGA]). Other electrolyte testing was 
within normal limits.1

Neonatal abstinence syndrome 
typically is seen in opiate withdraw-
al, but it encompasses withdrawal 
from a wide range of both illicit 
(heroin, cocaine, amphetamines, 
phencyclidine [PCP], ethyl alcohol 
[EtOH]) and prescription drugs (in-
cluding prescription opiates, benzo-
diazepines, barbiturates, and selec-
tive serotonin reuptake inhibitors 
[SSRI] antidepressants). 

Jitteriness and seizures both can 
be signs of neonatal sepsis but usu-
ally in conjunction with respira-
tory distress, heart rate, and tem-
perature instability. Risk factors for 
sepsis include premature rupture 
of membranes (PROM) occurring 
up to 18 hours before birth; mater-
nal intra-amniotic infection often 
manifesting as maternal fever dur-

Newborn presents with jitters 
and tremors after delivery
SWATI JAIN GOEL, MD

A full-term male infant was born at 40.3 weeks 
 gestational age via vaginal delivery to a 

29-year-old single G6 P30204 mother with 
limited prenatal care (3 visits) and short interval pregnancy. 
The delivery was precipitous: Rupture of membranes 
was 3 hours in duration with clear fluid; no intrapartum 
medications were administered; and the infant’s Apgar 
scores were 9 and 9 at 1 and 5 minutes, respectively.

THE 
CASE
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ing labor; colonization with GBS; 
and preterm delivery. 

Vitamin D deficiency recently 
has been highlighted as a cause for 
persistent jitteriness or chin tremor 
later than 1 week of age in darker-
skinned, exclusively breastfed in-
fants. Many dark-skinned mothers 
especially in northern climates have 
low vitamin D levels themselves 
despite taking prenatal vitamin 
supplementation.2

Benign jitteriness of the newborn 
can occur in healthy neonates dur-
ing the first 2 weeks of life. It is usu-
ally a rhythmic tremor of high fre-

quency and low amplitude, involving 
the chin and extremities, stimulus 
sensitive and exacerbated by crying, 
with normal neurologic findings and 
associated with normal development 
and neurologic outcome.3

Hyperthyroidism in the neo-
nate can be present in the context 
of maternal Graves disease or other 
autoimmune hyperthyroidism and 
should be suspected in infants pre-
senting with tachycardia, jitteriness, 
diarrhea, and possibly goiter. 

Neonatal seizures can be subtle 
and need to be differentiated from 
jitteriness, although the etiology of 

both can be similar. Seizures should 
be suspected if there are associated 
autonomic changes such as apnea, 
abnormal ocular phenomena, or lip-
smacking movements, and inability 
to be suppressed by restraining the 
affected body part. The underlying 
causes of seizures are numerous, but 
suspicion is aroused in infants with 
hypoxic ischemic encephalopathy 
(manifested by low Apgar scores at 
delivery) and with abnormal inborn 
error of metabolism screens. (This 
infant’s newborn metabolic screen 
was normal.) Infants with suspicion 
for seizures would need electroen-
cephalogram (EEG) monitoring, 
combined with cranial imaging, 
usually magnetic resonance imaging 
(MRI) and anticonvulsants.4,5

In infants with persistent jitteri-
ness without obvious acute etiology, 
underlying rarer neurologic causes 
should be sought in conjunction with 
a pediatric neurologist.6

Hospital course
The infant was subsequently trans-
ferred to the Transitional Nursery 
for further monitoring of his signif-
icant neurologic signs and symp-
toms. Comprehensive metabolic 
panel testing showed normal elec-
trolyte values (Na, 138; K, 5.5; Ca, 
10.6; BUN, 8; Cr, 0.36; glucose, 57; 
chloride, 106; CO2, 22; anion gap, 16; 
protein, 5.6; albumin, 3.8; ALP, 168; 
ALT, 14; AST, 33). Further preprandi-
al point-of-care glucose testing was 
initiated and remained normal (>70 
mg/dL) and partial sepsis screening 
was negative. 

The differential diagnosis of a jit-
tery infant is extensive. Based on the 
history and clinical findings, infant 
urine and meconium drug testing 
were sent with a working diagnosis 
of neonatal abstinence syndrome 
(NAS). 
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TaBLE 1 DIFFERENTIAL DIAGNOSIS 
OF THE JITTERy INFaNT 

DIFFERENTIAL 
DIAGNOSIS 

CAUSES

Electrolyte 
abnormalities

Hypoglycemia; hypocalcemia; hypomagnesemia; 
hyponatremia; hypernatremia

Neonatal 
abstinence 
syndrome

Drug withdrawal from many categories of illicit (eg, 
heroin) and prescription medications (eg, opiates and 
SSRIs)

Sepsis/Encephalitis Bacterial or viral meningoencephalitis; TORCH infections 

Vitamin D deficiency Especially in dark-skinned, exclusively breastfed infants 

Idiopathic Benign jitteriness of the newborn 

Hyperthyroidism Infants born to mothers with Graves/autoimmune thyroid 
disease

Seizure

Hypoxic ischemic encephalopathy; metabolic 
encephalopathy; infantile spasms; stroke; intracranial 
and subdural hemorrhage; cerebral dysgenesis; inborn 
error of metabolism; rare genetic causes 

Neurologic disorder 
Pathologic nonepileptic myoclonus; benign neonatal 
sleep myoclonus; neonatal hyperekplexia; injury to the 
basal ganglia

Abbreviations: SSRI, selective serotonin reuptake inhibitors; TORCH, toxoplasmosis, other (syphilis, varicella 
zoster, parvovirus KB19), rubella, cytomegalovirus, herpes. 
From: Huntsman RJ, et al1; Collins M, et al2; Doummar D3; Kramer U, et al4; Silverstein FS, et al5; Singer HS, et 
al6; Tolia VN, et al7; US Department of Health and Human Services.8
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The NAS scoring using the 
modified Finnegan scoring system 
placed the infant’s first 24-hour 
scores at a range of 16 to 21 due to: 

1   Central nervous system (CNS) 
symptoms: continuous high-pitched 
cry, sleeping less than 1 hour 
between feeds, very overactive 
Moro reflex, tremors undisturbed, 
increased muscle tone; 

2   Metabolic/respiratory/vasomotor 
symptoms: temperature greater 
than 99.4°F, frequent yawning and 
sneezing; and

3   Gastrointestinal (GI) disturbances: 
excessive sucking and poor feeding. 

Oral morphine was started at a 
dose of 0.1mg/kg/dose every 4 hours. 
By the second day of life, the patient’s 
scores reduced to 12 to 14 with clini-
cal improvement by 48 hours of age to 
scores less than 8. The infant was fed 
with 22 kcal/oz formula in anticipa-
tion of his increased caloric demands. 

Other appropriate nonpharmaco-
logic interventions for NAS were con-
currently instituted such as recruiting 
a “volunteer cuddler” when available 
to provide comfort and kangaroo 
care. The infant also received physi-
cal therapy for the marked hyperto-
nia, which improved significantly 
over the hospital course. 

Additional lab results/
history
The infant’s urine and meconium 
drug screens were both negative for 
all categories tested. Table 2 lists the 
meconium drug screen results. 

The medical chart review with the 
Obstetrics team could not validate 
the mother’s report of any dental 
prescription for Percocet. Upon fur-
ther questioning, the mother’s story 
became more inconsistent regarding 
her drug use. It changed from being 

“prescribed Percocet by a dentist” 
to her purchasing Percocet “on the 
street for pain relief,” and once again 
to her taking “a small round, yellow 
pill provided by her friend who re-
cently had extra pills from a cesarean 
delivery” a month prior. 

The mother further elucidated 
that she took these yellow pills for 
pain in conjunction with naprox-
en, extra-strength Tylenol, and 
Robitussin. Searching the drugs.
com image data base (www.drugs.
com/imprints.php) for “round yel-
low pill” that was in the category of 
pain reliever revealed “C 230 (acet-
aminophen 325 mg and oxycodone 
hydrochloride 10 mg)” supplied 
by Alvogen, and a yellow oval pill 
“Percocet 10/325” supplied by Endo 
Pharmaceuticals (Figure). Both pills 
had imprints on each side; however, 
the mother stated she did not recall 
any imprints on the pills she took. 
Despite frequent attempts to have 
the mother provide a sample of the 
pill or a picture of her friend’s pill 
bottle, she remained noncompliant 
to clinicians’ requests.

Discussion
Neonatal abstinence syndrome is 
one of the fastest-growing diagno-
ses in newborn medicine7 and is a 
result of the sudden discontinuation 
of fetal exposure to substances that 
were used or abused by the moth-
er during pregnancy. According to 
a national survey conducted in the 
United States in 2012, 5.9% of preg-
nant women use illicit drugs, 8.5% 
drink alcohol, and 15.9% smoke cig-
arettes.8 The most commonly used 
substance in pregnancy is nicotine, 
followed by alcohol, marijuana, and 
cocaine with a recent five-fold in-
crease in opiate use in pregnancy, 
coincident with prescription opiate 
misuse.9

The American College of 
Obstetrics and Gynecology (ACOG) 
recommends universal drug testing 
for pregnant women.10 If universal 
drug testing is not undertaken, 
guidelines for medically indicated 
newborn drug testing include: 

1 Infants whose mothers have any 
of the following: (a) history of 
drug abuse in present or previous 
pregnancies; (b) limited prenatal 
care (<5 prenatal visits); (c) history 
of hepatitis B, AIDS, syphilis, 
gonorrhea, prostitution; (d) 
unexplained placental abruption; (e) 
unexplained premature labor. 

2  Infants who have any of the 
following: (a) unexplained 
neurologic complications (eg, 
intracranial hemorrhage or 
infarction, seizures); (b) evidence 
of possible drug withdrawal (eg, 
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TaBLE 2 MECONIUM 
DRUG SCREEN/QUEST 
LAB METHODOLOGY: 
GAS CHROMATOGRAPHY/MASS 
SPECTROMETRY (GC/MS) • 
IMMUNOASSAY (IA)

DRUG CLASS RESULT 

DRUG CLASS 
TEST CUTOFF 

NG/G

Opiates Negative 100

Cocaine 
metabolite 

Negative 100

Benzodiazepines Negative 100

Marijuana Negative 20

Amphetamines Negative 100

Barbiturates Negative 100

Methadone Negative 50

PCP 
(phencyclidine)) 

Negative 10

Propoxyphene Negative 50

Author created.
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hypertonia, irritability, seizures, 
tremulousness, muscle rigidity, 
decreased or increased stooling); 
(c) unexplained intrauterine 
growth retardation.11

Testing a neonate who presents 
with NAS can be conducted using 
various tissue samples (Table 3).

Urine testing sensitivity is low be-
cause of problems encountered in 
urine collections and the high drug 
thresholds used in current urine as-
says. Meconium, which begins to form 
between the 12th and 16th week of 
gestation, can be used in drug testing; 
however, it detects maternal drug use 
only during the last 4 to 5 months of 
pregnancy. Although unlikely, drugs 
administered during labor and deliv-
ery may be detected in meconium. 

Additional sampling can involve 
umbilical cord tissue, which has the 
advantage of being available imme-
diately after birth, and the collection 
process is simple. The disadvantage 
is that the mechanism of drug de-
position into cord tissue is not well 
understood, and studies have found 
that drugs and metabolites do not ac-
cumulate in cord tissue to the same 
extent as in meconium.12 

Hair sampling can be done at 
birth because hair grows during the 
third trimester. Therefore, detection 
of drugs in newborn hair ref lects 
maternal drug use during the last  
3 months of pregnancy.13 Because 
hair analysis is technically demand-

ing and confounded by drug deposit 
in hair, hair type, environmental 
contamination, and limited amount 
of neonatal hair, the availability of 
newborn hair testing is limited to a 
few specialized laboratories.14

With reference to this case, syn-
thetic opioids (fentanyl and metha-
done) are not detected by immunoas-
say urine drug testing. Semisynthetic 
opioids (oxycodone, oxymorphone, 
buprenorphine, and hydromorphone) 
may not be well detected or may be 
inconsistently detected by screen-
ing immunoassay urine drug screen. 
Both synthetic and semisynthetic opi-
oids are detected by confirmatory gas 
chromatography/mass spectrometry. 
An expanded opiate panel is needed to 
detect other commonly used narcotics, 
including fentanyl (Duragesic), hydro-
codone (Hycodan), methadone, oxy-
codone (Roxicodone, OxyContin), bu-
prenorphine, and tramadol (Ultram).15

The interpretation of neonatal 
toxicology results can be challenging 
for physicians who must integrate 
multiple patient results (mother and 
newborn) and multiple specimen 
types (urine, meconium, umbilical 
cord, hair) while evaluating prenatal 
prescription medication lists, intra-
partum medications, and mother’s 
self-reported history. In this case, the 
clinical presentation of the infant, in 
combination with the mother’s later 
claim that she self-medicated with 
Percocet for up to 1 month prior to 

delivery, led the clinicians to treat 
the infant with morphine for pre-
sumed NAS secondary to opiate 
withdrawal. Confounding the diag-
nosis was the clinicians’ inability to 
detect opiates in both the mother’s 
and infant’s drug screens. 

Clinicians need to know the limita-
tions of drug screening in their prac-
tice. Firstly, the type of assay used is 
important, as immunoassay urine 
drug screen often is not able to detect 
synthetic and semisynthetic opiates 
well. Secondly, in this case, inconsis-
tencies in the mother’s history made 
it hard to know exactly what she was 
taking, and testing for “designer 
drugs” (eg, synthetic cathinones and 
cannabinoids) is challenging due to 
continual changes in synthetic com-
pounds and increasing numbers of 
novel substances.15 These substances 
are being used with little known about 
their effects in pregnancy and on the 
neonate, and significant difficulty in 
detecting them with routine laborato-
ry tests. Third, urine drug specimens 
can be tampered with to produce a 
false-negative result, and although 
this infant’s specimens were collect-
ed in the nursery and therefore were 
not subjected to abuse, that may not 
be the case for collection of maternal 
samples. Lastly, detection of drug use 
depends on the pattern and frequency 
of drug(s) used by the mother. When 
she last used and duration of detect-
ability all play a role. It was likely she 
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FIGURE Images of pills from 
the US National Library of 
Medicine database

A  Acetaminophen 325 mg/
oxycodone hydrochloride. 

B Percocet.

Source: US National Library of 
Medicine. https://pillbox.nlm.nih.gov/

A B
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had stopped using a few days prior to 
delivery as the infant was essentially 
exhibiting withdrawal symptoms al-
most immediately after birth, so it was 
not unexpected that the drug could al-
ready have been cleared from both the 
mother’s and infant’s systems.

Summary
In this case, the infant was weaned 
off morphine based on his Finnegan 
scoring and discharged home to his 
mother after Child Protective Servic-
es’ evaluation was completed. The 
infant was scheduled for follow-up 
with his pediatrician, and a recom-
mendation was provided for refer-
ral to early intervention services and 
possibly to a developmental pedia-
trician (based on the infant’s attain-
ment of milestones) as an outpatient.

Jitteriness is a common condition 
in the newborn that typically presents 
after the first few hours of life. In this 
case, jitteriness was noted immedi-

ately in the delivery room to an infant 
born to a mother whose risk factor 
was recent “prescription” opioid use. 
As his symptomatology worsened, 
the history became increasingly in-
consistent, making it difficult to elu-
cidate exactly what drug was used by 
the mother and whether it had been 
prescribed. Confounding the knowl-
edge of what drug was implicated in 
clinical signs of NAS were the accom-
panying negative drug screens on 
both the mother and neonate. 

There are many variables that im-
pact how, why, and when an infant 
will experience neonatal abstinence 
symptoms. These include the tim-
ing and frequency of the mother’s 
recent intake of a drug, maternal and 
placental metabolism, and the pres-
ence of poly-substance use includ-
ing cigarettes, methadone, SSRIs, 
and benzodiazepines. For the infant, 
withdrawal symptoms will vary de-
pending on gender, gestational age, 

and genetic factors that influence the 
infant’s metabolism and excretion of 
the drug. Additionally, drug testing is 
becoming increasingly complex with 
newer modalities in use that require 
the general pediatrician to be aware 
of both test- and laboratory-specific 
variations and limitations. 

With multiple synthetic and semi-
synthetic prescription opioids, as well 
as an expanding category of so-called 
“designer” recreational synthetic drugs 
that are flooding the market, there can 
be an overwhelming clinical presenta-
tion of NAS despite lack of laboratory 
evidence. In such cases the pediatri-
cian should remain on high alert. A 
referral still needs to be made to social 
work and Child Protective Services es-
pecially if the results of the toxicology 
screens are unexpected or incongruent 
with the overall clinical picture.  
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TABLE 3 COMPARISON OF TESTING 
FOR NEWBORN DRUG SCREENING 

URINE MECONIUM 
UMBILICAL 
CORD HAIR

Collection Difficult: ideally 
need first void 

Moderate: 
only available 
in fi rst 24-48 h 

Easy Easy if 
present

Typical lab 
turnaround time 

A few hours/
on site 

12 h-2 d if not 
sent out 

1-2 d if not 
sent out

Long/
specialized 
labs only 

Window of 
detection 

Short Intermediate 
(forms at 
12-16 wk 
gestation) 

Long (forms 
5th wk 
gestation) 

Long 

Drug 
concentrations 

Moderate High Low Variable

From: Colby JM, et al12; Farst KJ, et al13; Price HR, et al.14

CNTPED0520_009-013_Puzzler.indd   13 4/27/20   12:07 PM



mental health

CON T EMPORARYP ED I AT R I C S . C O M   |   M AY  2 0 2 014

mental health

It is important to identify newborns 
with hearing loss by age 3 months so 
that intervention can begin by age 
6 months. However, not all hearing 
impairment is present at birth and 
all infants and children should re-
ceive ongoing surveillance of hear-
ing and communication skills at 
health supervision visits.1 

This article will review the causes 
and consequences of hearing loss in 
childhood and describe how office-
based technologies should be used to 
identify the hearing-impaired child. 
In addition, I will offer recommenda-
tions regarding the need to expedite 
evaluations by pediatric audiologists 
so that hearing-impaired children 
can be identified and treated in a 
timely fashion.

Overview of hearing loss 
in childhood
Childhood hearing loss is divided 
into 2 general categories, congenital 
and acquired (Table 1). 

Congenital hearing loss is genetic in 
roughly 50% of cases. Approximately 
70% to 80% of genetic hearing loss is 
autosomal recessive, 15% to 20% is au-
tosomal dominant, and 2% is X-linked 
or mitochondrial. Fifteen percent of 
genetic hearing loss is part of a syn-

drome, such as Usher syndrome and 
Waardenburg syndrome, and more 
than 400 syndromes are associated 
with hearing loss.1 Nongenetic causes 
include prematurity, central nervous 
system injury, drug/alcohol use by 
mothers during pregnancy, and those 
caused by congenital infections.2

Acquired hearing loss is a conse-
quence of various circumstances that 
can affect children, including perfo-
rated eardrums, protracted otitis me-
dia, otosclerosis, and cholesteatomas. 
Additional causes include prolonged 

Screening for hearing 
loss in primary care
Early intervention and ongoing surveillance are key 
to the management of hearing loss in childhood. 
Here’s why pediatricians should prioritize hearing 
screening at every well-child visit.

ANDREW J SCHUMAN, MD

TABLE 1 
CHILDHOOD HEARING LOSS:  
CONGENITAL AND ACQUIRED

CONGENITAL CAUSES ACQUIRED CAUSES

Congenital infections (ie, CMV, 
toxoplasmosis, syphilis, rubella) Perforated eardrum

Prematurity Otosclerosis and cholesteatoma 

CNS injury Infections  
(meningitis, measles, mumps, herpes)

Maternal drug or alcohol use Head injury

Genetic hearing loss Loud noise exposure

Syndromes associated  
with hearing loss Persistent or frequent otitis media

Exposure to ototoxic medications

Abbreviations: CMV, cytomegalovirus; CNS, central nervous system.
Author created. 

DEVELOPMENTAL & 
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and repetitive exposure to loud nois-
es, exposure to ototoxic medications, 
infections, and head injury.1

Another way to view childhood 
hearing loss is to consider the anato-
my involved. Conductive hearing loss 
involves problems between the exter-
nal auditory canal and the cochlea, 
including vernix in newborns, ceru-
men in children, as well as aural atre-
sia and otitis media. Sensory hearing 
loss is a consequence of cochlear dys-
function that may result from genetic 
causes, or exposure to ototoxic medi-
cations or infections. Neural causes 
of hearing loss include failure of 
function of the auditory nerve or dis-
ruption of auditory processing in the 
brain. Causes may include tumors, 
bleeding (intrapartum, postpartum 
or central nervous system [CNS] in-
jury in childhood), infections, and 
auditory neuropathy.2

Incidence and consequences 
of hearing loss
As with any childhood-related medi-
cal issue, it is important for providers 
to be aware of the incidence of hear-
ing impairment in childhood so the 
problem can be put into perspective 
and given an appropriate priority for 
screening during well visits.

According to data from the Cen-
ters for Disease Control and Preven-
tion (CDC) from 2017, approximately 
98% of newborns in the United 
States are screened for congenital 
hearing loss.3 The data indicate that 
1.7 of every 1000 babies in the United 
States is born with hearing loss, and 
25% of babies do not undergo follow-
up testing (ie, are lost to follow-up). 
Neonatal intensive care unit (NICU)  
patients are at higher risk for neu-
rosensory hearing loss with an in-
cidence of 16.7/1000 infants and an 
auditory neuropathy incidence of 

5.6/1000 infants.4,5 
According to some estimates, the 

incidence of childhood hearing loss 
increases to 6 of 1000 children in the 
United States by age 6 years.2 The Na-
tional Health and Nutrition Exami-
nation Surveys indicate that hearing 
loss greater than 25 dB affects 3% to 
5% of American adolescents! 6

The sooner a hearing impairment 
is identified in an infant or child, the 
sooner the child can receive hear-
ing aids or, when appropriate, a co-
chlear implant as well as educational 
support should the family decide to 
adopt these options. Without detec-
tion of hearing impairment, even a 
moderate impairment, the child may 
perform poorly in school, develop a 
poor self-image, and consequently 
fail to achieve their potential. Nu-
merous studies have shown that the 
sooner a hearing-impaired child 
receives hearing augmentation, the 
sooner they develop vocal commu-
nicative and linguistic skills.7,8

When to be concerned 
Primary care providers should be 
suspicious that a child may have a 
significant hearing loss if a child has 
a speech or developmental delay or if 
parents are concerned about a possi-

ble hearing loss. Other aspects of the 
history that should prompt consider-
ation of an audiology referral include 
a family history of childhood hearing 
loss, neonatal intensive care of 5 days 
or longer, in utero infections, cranio-
facial anomalies, and other risk fac-
tors listed in Table 2.

Technologies for screening 
in primary care
The Joint Committee on Infant Hear-

 Wispr Digital Otoscope  
from WiscMed captures video 
images to share with parents.

TABLE 2 
RISK FACTORS 
FOR CHILDHOOD 
HEARING IMPAIRMENT
  Caregiver concern
  Speech delay
  Family history of childhood hearing loss
  History of exposure to ototoxic 

medications (gentamycin, tobramycin 
or furosemide)

  Craniofacial anomalies
  Syndrome-associated hearing loss 

(eg, Usher syndrome, Waardenburg 
syndrome)

  Chemotherapy treatment
  Recurrent or persistent otitis media
  Head trauma

Author created.
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ing (JCIH) updated its 
screening guidelines last 
year. The JCIH recom-
mends 2 separate hearing 
screening protocols: 1) for 
those admitted to a NICU 
for more than 5 days; and 
2) for babies born in well 
nurseries.1 

All NICU babies (repre-
senting 10% of the entire 
newborn population) may 
be at risk for neurosensory 
hearing loss and auditory 
neuropathy and should 
undergo hearing screen-
ing using an automated 
auditory brainstem response (AABR) 
test prior to discharge. Infants cared 
for in the NICU who do not pass the 
AABR should be referred directly to 
an audiologist for rescreening and, 
when indicated, given a comprehen-
sive audiologic evaluation including 
diagnostic ABR. 

In the well nursery, babies can un-
dergo a screening using either AABR 
testing or otoacoustic emissions 
(OAE) testing with a rescreening by 
the hospital as outpatient with either 
technology. Alternatively, newborns 
in the well nursery can undergo an 

initial screen with either 
technology with a re-
screen before discharge
with either technology 
should the baby not pass 

the initial screen. All ba-
bies who refer from the 
well nursery should be re-
screened by the hospital 
before aged 1 month or re-
screened in the pediatri-
cian’s office (using OAE 
devices, see below). If this 

is not possible, they should 
be referred to a pediatric 
audiologist for follow-up. 
It is the goal of Universal 

Newborn Hearing Screening (UNHS) 
that screening is completed by age 1 
month, audiologic diagnosis is com-
pleted by age 3 months, and that 
the hearing-impaired child is en-
rolled in early intervention by age 
6 months.1

Primary care providers have 
several tools at their disposal for 
screening young children for hear-
ing loss. According the Ameri-
can Academy of Pediatrics (AAP) 
Bright Futures Guidelines, children 
should be screened for hearing loss 
at ages 4 ,5, 6, 8, and 10 years; once 

between the ages of 11 and 14 years; 
once between ages 15 and 17 years; 
and once between the ages of 18 and 
21 years.9 Screening performed at age 
10 years or younger usually is done at 
2000 to 5000 Hz. Older children also 
should be screened at 6000 to 8000 Hz 
to detect high-frequency hearing loss. 
Screening also should be performed 
any time a provider is concerned 
about hearing loss, as would be the 
case with children presenting with 
delayed speech or those with pro-
longed or recurrent otitis media. In 
an office environment, OAE screen-
ers are affordable and screening can 
be completed in minutes. 

In the office setting, those children 
who refer on OAE screening should 

those admitted to a NICU 
for more than 5 days; and 
2) for babies born in well 

 Bio-logic 
AuDX PRO 
(Natus 
Medical)
is a modular, 
handheld 
device that 
facilitates OAE 
screening. 

 Bio-
logic AuDX 
PRO FLEX 
from Natus 
Medical adds 
tympanometry 
capability to 
screening.

 Bio-logic AuDX 
PRO can display 
cartoons to distract 
a child.

 Bio-logic AuDX PRO FLEX 
also performs pure tone audiometry.
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have an in-office tympanometry test 
(or screening with acoustic otoscope, 
see below) to exclude middle-ear ef-
fusion as a cause of the hearing loss. 
As OAE screeners generate a pass 
or refer result, pediatricians should 
consider performing a pure tone au-
diogram to determine the hearing 
threshold for the child. Be aware that 
20% of 3- to 5-year-old children will 
not be able to be screened by pure 
tone audiometry and those unable 
to be screened should be evaluated 
by an audiologist.

Hearing screeners such as the 
Bio-logic AuDX PRO and Bio-logic 
AuDX PRO FLEX from Natus Medical 
(Pleasanton, California) are modular 
devices that facilitate screening in 
the primary care office. The Bio-logic 
AuDX PRO can be configured to dis-
play a cartoon to distract a child dur-
ing the brief OAE screen. Additional-
ly, it can be used to perform pure tone 
audiometry on children who refer on 
OAE screen or for those suspected as 
having auditory neuropathy. The Bio-
logic AuDX PRO FLEX provides all the 
capabilities of the AuDX PRO as well 
as providing tympanometry capabil-
ity. In the latter situation, one device 
provides all the hearing screening ca-
pability a practice needs.

Every child with hearing loss 
should have a visual inspection of 
the tympanic membrane and ear ca-
nal. Cerumen impaction, serous oti-
tis, acute otitis, tympanic membrane 
perforation, otosclerosis, and choles-
teatoma can contribute to conduc-
tive hearing loss. The inspection can 
be done with a standard otoscope 
using pneumatic otoscopy to check 
the mobility of the ear drum. In the 
real world, pneumatic otoscopy is 
rarely employed by pediatricians. 
Otoscopy also can be difficult in an 
uncooperative child or when ceru-

men obscures the view of canal and 
tympanic membrane. 

The Wispr Digital Otoscope from 
WiscMed (Madison, Wisconsin) al-
lows one to insert a small speculum 
into the ear canal while guiding 
insertion by looking at the viewing 
screen. One can then capture imag-
es or select images from a video and 
share with parents. These videos can 
be imported into the medical record 
and shared with audiologists and 
otolaryngologists (ENTs), and used 
for comparison purposes when one 
decides to monitor the resolution of 

a perforation or otitis. 
Per the guidelines issued by the 

AAP in 2013, one needs to visualize 
a bulging tympanic membrane or 
intense erythema of the tympanic 
membrane in addition to docu-
menting the presence of fluid in the 
middle ear space to diagnose otitis 
media.10 Assessment of f luid in the 
middle-ear space can be done with 
pneumatic otoscopy or with tympa-
nometry. Both require a cooperative 
child in order to obtain and main-
tain a seal between the speculum or 
probe and the wall of the ear canal. 

BENEFITS OF 
OAE SCREENING
Otoacoustic emissions (OAE) technology was 
examined by Eiserman and colleagues in a study 
published in 2007.12 In this study, 3486 children 
aged from birth to 3 years from 52 different Head 
Start Program sites were screened by Head Start 
staff, using OAE screening technology. Of the 3486 
children screened, 183 (5%) were referred for medical 
or audiologic follow-up. Of these 183 children, 80 
were identified with a hearing loss or disorder 
requiring treatment or monitoring. Six of these 80 
were diagnosed as having permanent hearing loss; 
63 were identified with otitis media; 2 were treated 
for occluded pressure equalization tubes; and 9 were 
treated for excessive earwax or congestion. 

This study suggests that OAE screening in early 
childhood settings helps identify approximately 1 of 
every 43 children as needing audiologic treatment 
or monitoring, and 1 of every 600 children as having 
a permanent hearing loss that was not previously 
identifi ed.  

—ANDREW J SCHUMAN, MD

BENEFITS
OAE SCREENING
Otoacoustic emissions (OAE) technology was 
examined by Eiserman and colleagues in a study 
published in 2007.
aged from birth to 3 years from 52 different Head 
Start Program sites were screened by Head Start 
staff, using OAE screening technology. Of the 3486 
children screened, 183 (5%) were referred for medical 
or audiologic follow-up. Of these 183 children, 80 

 New 
Acoustic 
Otoscope 
from Check 
My Ear 
LLC will be 
available by 
mid-2020.
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The Acoustic Otoscope from 
Check My EAR LLC (Lincoln, Ne-
braska) is expected to become avail-
able by mid-2020. It enables provid-
ers to determine if there is f luid in 
the middle-ear space in a matter 
of seconds. No seal is required and 
cerumen usually does not interfere 
with measurements (see “Must have 
gadgets for today’s pediatrician,” 
Contemporary Pediatrics, Decem-
ber 2019). Additionally, the Acoustic 
Otoscope provides a spectral gradi-
ent angle measurement that can be 
followed at subsequent visits to mon-
itor the resolution of ear effusions. 

There are 2 new devices that will 
be released in the near future that 
will facilitate diagnosis and monitor-
ing of otitis media. I plan on report-
ing on these in my December 2020 
“best tech” article for Contemporary 
Pediatrics. 

Audiologist and 
ENT referrals
Pediatricians should not delay refer-
ral of children with suspected hear-
ing loss to audiologists. Audiologists 
with expertise in treating children 

have a range of methods to determine 
hearing thresholds in young children. 
These include Behavioral Observation 
Audiometry, Play Audiometry, and Vi-
sual Reinforcement Audiometry.11

Part of the evaluation includes 
tympanometry and a determination 
whether hearing loss is conductive or 
central. When appropriate, an audi-
ologist will refer to an ENT physician 
for further evaluation and generate a 
referral to a medical facility that can 
perform an ABR diagnostic study. 
The earlier a child is identified with 
hearing loss, the sooner the affected 
child can receive educational servic-
es and hearing augmentation when 
indicated. It is therefore important 
to establish a relationship with au-
diologists in your community and 
make an appointment for the patient 
before the patient leaves the pedia-
trician’s office. 

In conclusion
It is imperative that pediatricians en-
sure that all patients in our care un-
dergo appropriate screening for hear-
ing loss and that we remain diligent 
in identifying patients who may be at 

risk for developing permanent hear-
ing loss in childhood. As discussed, 
we should utilize appropriate equip-
ment to screen children for hearing 
impairment and determine if there 
is fluid in the middle ear. Lastly, we 
should err on the side of caution and 
refer to an audiologist promptly when 
hearing loss is suspected. 

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

Dr Schuman, section editor 
for Practice Improvement and 
Editorial Advisory Board member 
of Contemporary Pediatrics, is 

clinical assistant professor of 
Pediatrics, Geisel School of Medicine at 

Dartmouth, Lebanon, New Hampshire. He is 
CEO of Medgizmos.com, a medical technology 
review site for primary care physicians.

CONTEMPORARY PEDIATRICS 
CLINICAL VIDEO EXCLUSIVE
For Contemporary Pediatrics, Dr. Bobby Lazzara 

discusses recent cross-sectional analyses of 

the 2006-2016 National Health and Nutrition 

Examination Survey that identified impaired 

fasting glucose and impaired glucose tolerance 

among US adolescents and young adults to 

assess their cardiometabolic risk profile for 

developing type 2 diabetes, chronic kidney disease, and cardiovascular disease. The findings will 

surprise you.

ContemporaryPediatrics.com/prediabetes-risk-among-teens-video

Author’s note: A webinar complementing 
this article is available at medgizmos.com 

For references, go to 
ContemporaryPediatrics.com/

screening-for-hearing-loss
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COVID-19 Update

Dr Schuman discloses that he is CEO of medgizmos.com, a medical technology review site for primary care physicians.

Contemporary Pediatrics spoke with Andrew J. Schuman, MD, Editorial Advisory Board member, clinical 
assistant professor of Pediatrics, Geisel School of Medicine at Dartmouth, Lebanon, New Hampshire, and 
practicing pediatrician, about incorporating virtual patient visits—telehealth—into one’s pediatric practice 
during these times of social distancing and self-quarantine. This is a transcript of that video interview.

Q Dr. Schuman, for pediatricians 
who are utilizing telehealth for 

the first time because of the COVID-
19 pandemic, how can they ensure a 
successful transition?

DR. SCHUMAN: First and foremost, I think 
pediatricians need not be fearful. 
Telehealth is very easy to implement. 
It is something that you get used to 
very quickly, and patients appreci-
ate the fact that you’re reaching out to 
them. You see them, they see you, and 
it cements the relationship that you’ve 
established over weeks and months 
with your patients.

Telehealth is an awesome service. 
The way to implement telehealth is to 
download and install and subscribe 
to any of a number of telehealth ser-
vices. There are innumerable ones 
available. Zoom, for example, has a 
new service, and Zoom is awesome 
and affordable. So, I would recom-
mend that pediatricians consider that 

one. There are also programs such as 
SnapMD, Anytime Pediatrics, Doxy.
me—a whole bunch of applications 
available. 

You connect to the patient by way 
of a virtual waiting room, and then 
you communicate with them as you 
would in a typical FaceTime or Google 
Duo type of interaction. I usually rec-
ommend using a smart device like a 
phone or a tablet so you can see the 
patient while you’re on your computer 
and looking at the chart so you can re-
view the information with them, con-
firm their pharmacy. 

It’s also important to realize that 
there are limitations to the telehealth 
visits in terms of what you can see 
and not see, but I am very impressed 
by the ability of pediatricians to deal 
with patients who are ill by way of 
telehealth. Pediatricians have used 
telehealth in the past for managing 
patients on ADHD meds or meds 
for anxiety or depression, but over 
the last few weeks, I’ve adapted my 
practice to see mostly patients who 

are ill. Also, the skills that pediatri-
cians have acquired over years are 
very useful in communicating with 
patients and evaluating patients with 
ill visits. So, it’s something that pe-
diatricians should not be fearful of 
and can get used to very quickly. Pa-
tients appreciate the fact that they can 
communicate with their established 
pediatrician as opposed to someone 
unfamiliar, such as at an urgent care 
facility.

Q What are the insurance payment 
issues that a pediatrician 

might face with telehealth services 
and what can they do to potentially 
prevent these issues from popping up?

DR. SCHUMAN: Telehealth has been 
around as an option for practices for 
many years, and through the request 
of primary care providers, states have 
dealt with requests from doctors to 
get phone co-payment at parity for 
telehealth visits. Each state is deal-
ing with this in its own way. In my 

MIRANDA HESTER, EDITOR

How to use telehealth 
for patient visits

INFECTIOUS DISEASE
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state of New Hampshire, after pedi-
atricians and primary care provid-
ers pushed for legislative reform, we 
now can provide telehealth visits to 
patients with a physician at a medi-
cal facility or a physician in his/her 
home and the patient at their home. 
That did not used to be. In the past, 
telehealth was limited to patients in 
medical facilities. 

There’s been an evolution and 
revolution in telehealth services. 
This has been fast-tracked with the  
COVID-19 pandemic situation, so 
it should not be a concern in most 
states. However, most insurances are 
not paying for well visits per se. They 
do pay for sick visits as such. If you 
want to provide services that are simi-
lar to but not exactly the same as well 
visits, one could code a visit as a de-
velopmental check or weight check or 
well-being check, and those codes are 
being reimbursed by insurance com-
panies. I would say check with your 
state medical society and pediatric 
society to see what the state of tele-
health is in your own community. In 
many states with stay-at-home man-
dates, the governors have issued new 
regulations indicating that all insur-
ances will pay for telehealth services 
at least until the COVID crisis is over.

Q How can pediatricians tackle the 
challenges that telehealth can 

present for indications that require a 
physical examination, such as for a 
patient who’s complaining that their 
ear hurts?

DR. SCHUMAN: Okay, as stated a moment 
ago, it is really impossible to do a full 
physical examination because you 
don’t have the ability to examine a pa-
tient. That may change in the future 
because there are products available 
to patients that enable a physician 
to do remote physical examinations. 
There’s a product called TytoCare, 
which is based out of Israel. For $300, 
patients can order the TytoCare sys-
tem, which consists of a thermome-
ter, a camera for viewing the throat, 
and an otoscope, and you could use 
this in conjunction with the patient at 
home and essentially do a full physi-
cal examination. At this point in time, 
however, few parents have that. So, at 
the moment, you could do a modified 
physical exam coded as a well-being 
check or developmental check or a 
weight check for parents and patients 
in need of that service. 

When you’re talking about ill visits, 
you have to use a lot of judgment. I’ve 
been doing sick visits during the CO-

VID pandemic for a couple of weeks 
now, and I’m surprised how the skills 
I’ve acquired as a pediatrician are ex-
tremely helpful in evaluating those 
patients. One can visually look at a 
child by way of telehealth and see if 
that child is in respiratory distress, if 
his/her color is off, does this child ap-
pear ill, and then we can get down to 
the fine points of is there a rash, and 
if there is a rash, then I can take a look 
at the rash and make an assessment of 
what the rash is and how I treat it. 

Obviously, I cannot look in the ears 
or look at the throat, although I’ve had 
some parents actually take a picture of 
a sore throat and forward that to me, 
and that’s very helpful in allowing me 
to determine if I’m suspicious of strep 
or no strep. One has to use some clini-
cal judgment, deciding whether one 
will empirically start any antibiotic 
or other medication when a child is 
complaining of something such as a 
sore throat or an earache. It’s not that 
difficult to decide if you’re going to err 
on the side of prescribing an antibiotic 
or not. It’s just a matter of getting com-
fortable with your existing skills and 
still not giving out too many antibiot-
ics, but prescribing antibiotics appro-
priately given the situation.

On April 9, 2020, Contemporary Pediatrics hosted the webinar “COVID-19: 
Priorities for Pediatric Practice,” presented by Editor-in-Chief Tina Q. Tan, 
MD, Feinberg School of Medicine at Northwestern University and Ann and 
Robert H. Lurie Children’s Hospital of Chicago, Illinois, and Andrew J. Schuman, 
MD, assistant clinical professor of Pediatrics, Geisel School of Medicine at 
Dartmouth, Lebanon, New Hampshire.

Don’t miss this informative discussion about the 
effects of the COVID-19 pandemic on your day-to-day 
operations and how it is affecting your connections 
with your patients.

The webinar is available on demand. Simply register  
at Contemporary Pediatrics.com/COVID19-webinar

COVERED TOPICS INCLUDED:

� What’s to come with the pandemic.
�  Implementation of telehealth services.
�  Personal protective equipment and  

addressing shortages.
�  Surviving the financial hardship for  

the pediatric practice.

�  How to manage the pediatric patient with 
suspected COVID-19.

�  Impact on pediatric practice and American  
Academy of Pediatrics recommendations.

� Overview of COVID-19 in the United States  
and data from China regarding pediatric cases  
of COVID-19.

C O N T I N U E D  O N  PAGE 29
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In its annual update to the Child and 
Adolescent Immunization Schedule, 
federal health officials have made a 
number of changes, including sig-
nificant updates to the recommenda-
tions for hepatitis A and tetanus tox-
oid, reduced diphtheria toxoid, and 
acellular pertussis adsorbed (Tdap) 
vaccination.1

Andrew Kroger, MD, MPH, Ac-
tin Education Team Lead for the 
Immunization Services Division 
at the Centers for Disease Control 
and Prevention (CDC), says these  
2 vaccines had the most significant 
changes in the 2020 update.

“Hepatitis A vaccine is now recom-
mended for catch-up vaccination of 
all children through age 18 years—
previously it was through age 2 years,” 
he says, adding that there are 2 new 
recommendations concerning the 
Tdap vaccine. “Previously, a one-
time dose of Tdap was recommended 
for persons aged 7 years and older 
as protection from pertussis, and for 
continued tetanus protection follow-
up doses could be Td. Now, for the 
follow-up doses, either Td or Tdap 
can be administered.”

Additionally, Kroger says, children 
aged between 7 and 10 years who 
received a Tdap dose were recom-

mended to receive another dose at 
age 11 years due to the 11- to 12-year-
old general recommendations. Now, 
children who received Tdap doses 
at age 10 years of can have that dose 
count toward the 11- to 12- year rec-
ommendation. No additional doses 
will be required, Kroger says.

These changes allow practitio-
ners to simplify administrations 
without compromising safety, he 
points out.

“The changes allowing providers 
to substitute Tdap for Td are based 
on a safety record of multiple doses 
of Tdap—which has been recom-
mended for pregnant women in each 
pregnancy since 2012—and feasibil-
ity issues because many practices 
only carry Tdap and do not carry Td,” 
Kroger says. “The recommendation 
for counting a dose of Tdap given 
at age 10 years simplifies situations 
where state law requires a dose of 
vaccine for fifth graders, many of 
whom are still 10 years old. This 
change means these children don’t 
need to be revaccinated at age 11 to 
12 years.”

Additionally, the guidelines state 
that DTaP inadvertently adminis-
tered after age 7 years may count as 
part of the catch-up series for the 7- to 
9-year age group. Routine Tdap dos-
es should then be given at age 11 to  

12 years. For children aged 10 to  
18 years, DTaP doses should be count-
ed as the adolescent Tdap booster, ac-
cording to the guideline.

For younger children, it was noted 
that the fifth dose of the DTaP vac-
cine isn’t necessary if the fourth dose 
was given at age 4 years or older, and 
if that dose was administered at least 
6 months after the third dose.

Additional changes  
to vaccines
Other changes include that the Hae-
mophilus influenzae type b (Hib) 
catch-up vaccine isn’t necessary for 
children aged older than 5 years who 
are not deemed as high risk, and clar-
ification on when 1 or 2 doses of the 
seasonal influenza vaccine should be 
given—as well as when live attenuat-
ed vaccines should be avoided.

For the hepatitis B (HepB) vaccine, 
a special situations node was added 
addressing recommendations for re-
vaccination, which generally is not 
recommended. Revaccination is only 
warranted in patients with special 
situations including children born 
to hepatitis B surface antigen–posi-
tive mothers, patients undergoing 
hemodialysis, and those who are im-
munocompromised, according to the 
guidelines.

The polio vaccine had some minor 

RACHAEL ZIMLICH, RN, BSN

Interchangeability of Tdap/
DTaP vaccine among updates  
in new immunization schedule
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Previous information on COVID-
19 in children indicated that the dis-
ease course was mild. However, a 
new study of children in the Hubei 
region of China in Pediatrics (pre-
publication release, March 16, 2020) 
indicates that severe or critical cases 
of the disease can happen and that at 
least one pediatric case led to death.1

The researchers used a nationwide 
case series of 2143 pediatric patients 
with COVID-19 that was reported to 
the Chinese Center for Disease Con-
trol and Prevention from January 
16, 2020, to February 8, 2020. Seven 
hundred thirty-one of the cases were 
laboratory confirmed and 1412 cases 

were suspected. The median age of 
all patients was 7 years and 1213 of 
the cases occurred in boys.

Over 90% of the patients were 
asymptomatic, mild, or moder-
ate cases. However, there were 
112 severe cases and 13 critical cases. 
Severe cases can have dyspnea and 
central cyanosis as well as oxygen 
saturation below 92%. Critical cases 
can have respiratory failure, shock, 
encephalopathy, or heart failure. In 
the early days of the epidemic, there 
was a rapid increase in cases and a 
gradual, steady decrease as time 
had gone on. There were more cases 
among children in Hubei province, 
the disease’s epicenter, than in any 
other region in China.

The researchers concluded that 
all children are susceptible to the 
disease, regardless of age. No dif-
ference was found between genders. 
Although the manifestation of the 
disease may be less severe in chil-
dren, young children, especially in-
fants, are vulnerable to the disease. 
Pediatric cases also provide strong 
evidence that COVID-19 has human-
to-human transmission because 
children weren’t likely to visit the 
Seafood Wholesale Market, which is 
where the earliest adult cases of CO-
VID-19 occurred. 

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

Severe COVID-19 cases 
are possible in children
MIRANDA HESTER, EDITOR

name and organizational changes 
within the guideline, but there was 
also clarification given on the types 
of vaccine that meet US recommen-
dations. According to the updated 
guidelines, only trivalent oral polio-
virus vaccine counts toward vaccine 
requirements, noting further that 
only oral polio vaccine doses admin-
istered on or after April 1, 2016—but 
not before—should be counted to-
ward this requirement.

Several updates also were made 
to meningococcal vaccines. For 
children who received the meningo-
coccal ACWY (MenACWY) vaccine 
before age 10 years, the new table 
clarifies who is at increased risk and 
in need of booster doses. Clarification 

also was made to the meningococcal 
serogroup B vaccines, with booster 
guidance mirroring that of the Men-
ACWY guidelines.

When asked about whether the 
guidelines authors considered chal-
lenges with implementation and ad-
herence to the immunization sched-
ule, Kroger says they did not.

“The schedule doesn’t attempt to 
highlight implementation issues, 
but we have attempted to make the 
schedule more inviting to read—and 
therefore simpler—by structuring 
the cover page in a step-by-step for-
mat, streamlining the language in the 
notes, and achieving uniformity of 
appearance with the adult schedule,” 
Kroger says.

The updated schedule ref lects 
the recommendations of the Advi-
sory Committee on Immunization 
Practices (ACIP) for each vaccine, he 
adds. 

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

Ms Zimlich is a freelance writer in Cleveland, 
Ohio. She writes regularly for Contemporary 
Pediatrics and sister publications Managed 
Healthcare Executive and Medical Econom-
ics. She has nothing to disclose in regard to 
affiliationswith or financial interests in any 
organizations that may have an interest in 
any part of this article.

For reference, go to 
ContemporaryPediatrics.com/

Tdap-update

For reference, go to 
ContemporaryPediatrics.com/

COVID19-in-children
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Evidence supports 
prophylactic treatment 
for migraine

Migraine is one of the most common neuro-
logic disorders in children and adolescents 
with a prevalence of 7.7%. The prevalence is 
actually higher in boys compared with girls 
prior to puberty. However, after puberty, 
the incidence and prevalence of migraine 
increase more rapidly in girls than boys 
with girls ultimately having a higher preva-
lence after age 11 years.1 Given this promi-
nence, the American Academy of Neurology 
and the American Headache Society have 
standard practice guidelines for the phar-
macologic treatment for pediatric migraine 
prevention. These guidelines were most re-
cently updated and published in 2019.2 

The goal of this article is to discuss phar-
macologic treatment for pediatric migraine 

prophylaxis in a succinct and evidence-
based approach for the general pediatrics 
provider. Although outside the scope of this 
article, it is important to remember that life-
style modifications, such as sleep hygiene, 
hydration, a consistent well-balanced diet, 
exercise, and stress management, cannot 
be overlooked as these are the foundation 
to all other migraine prevention includ-
ing pharmacologic therapies. Additionally, 
complementary therapies such as physical 
therapy, biofeedback, and acupuncture 
often are used as an adjunct to migraine 
prevention.

Adults with migraine headache for more 
than 6 days in a month are at risk for pro-
gression to chronic migraine. Medication 
overuse also contributes to this progres-
sion. The guidelines note that there is no 
available data on this topic in Pediatrics. 

CHRISTINA GRALEY, MD; 
CHRISTOPHER OAKLEY, MD

Available data cannot claim benefi ts of one medication 
over another for pediatric migraine, but evidence supports 
treatment of some kind to reduce frequency and severity.

PEDIATRICPEDIATRICpharmacology

DR GRALEY is a Neurology 
resident, Virginia 
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Health System, Richmond 
Virginia. This author and 
the section editor have 
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regard to affiliations with 
or financial interests in any 
organizations that may have 
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DR OAKLEY is an assistant 
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Hopkins University, 
Baltimore, Maryland. He 
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Notebook, is a clinical 
pharmacy specialist in 
Pediatrics, Department of 
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NOTE FROM DR LEE  Pediatric migraine prevention continues to be a challenge with the 
associated complexities of the disorder and lack of significant positive outcomes from 
randomized controlled drug trials. The investigation and application of precision medicine 
techniques may provide improved patient outcomes for defining individualized therapies that 
are efficacious and safe.
—CARLTON LEE, PHARMD, MPH, FASHP, FPPAG 
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MEDICATION
MECHANISM OF 

ACTION DOSAGE ADVERSE EFFECTS
MONITORING 
PARAMETERS

CONFIDENCE OF 
EVIDENCE FOR 

OUTCOME2

Topiramate Inhibits voltage-
gated Na channels; 
inhibits high 
voltage-gated 
Ca channels; 
inhibits glutamate 
neurotransmission; 
enhances 
transmission of 
GABA receptor 
mediated chloride 
flux.

  Ages 6 y to <12 y: start 15 mg 
daily x 1 wk; increase to 15 
mg BID x 1 wk; then increase 
to 25 mg BID x 1 wk. 

  Continue gradual titration to 
effect: target dose, 2-3 mg/
kg/d divided BID.

  Ages ≥12 y and adolescents: 
start 25 mg daily at night x 
1 wk.

  Increase by 25 mg/d 
in weekly increments 
as tolerated:
 Target dose, 50 mg BID.

  Max 200 mg/d.3

Weight loss; 
loss of appetite; 
decreased 
concentration 
in school; 
sedation; 
paresthesia; 
memory 
impairment; 
aphasia; 
cognitive 
slowing.

  Consider electrolytes 
including creatinine 
and bicarbonate at 
baseline and then 
periodically if felt to 
be indicated.

  Weight and 
eating behaviors 
periodically.

Moderate 
confidence 
for a decrease 
in frequency 
of headache 
days. 

Extended-
release 
divalproex 
sodium

Not fully 
understood but 
may relate to 
enhanced GABA 
neurotransmission.

  Children aged ≥5 y and 
adolescents ≤16 y: start 
10-15 mg/kg/d divided 
into BID dosing. Titrate as 
needed over 4-6 wk to 40-45 
mg/kg/d divided into BID 
dosing.4

  Adolescents aged ≥17 y: 
start 250 mg BID then adjust 
based on patient response.5

  Max: 1000 mg daily.

  Weight gain; 
somnolence; 
acne; hair 
loss.

  Teratogenic.a

  LFTs as baseline and 
frequently in 1st 6 mo.

  CBC with PLT count 
at baseline and 
periodically.

  PT/PTT prior to 
surgery.

  Serum drug levels 
periodically.

  Menstrual history 
at 3-6 mo intervals x 
1 y then annually to 
monitor for PCOS.6

Very low 
confidence 
for a decrease 
in headache 
frequency.

TABLE
MIGRAINE PREVENTIVE OPTIONS

However, it is hypothesized that 
there are similar relationships be-
tween frequent headache, medi-
cation overuse, and progression 
to chronic migraine in children. 
Therefore, it is suggested that clini-
cians consider preventive treatment 
in these populations. 

What clinical trials revealed
In the clinical trials regarding pre-
ventive treatment agents, the inclu-
sion criteria for headache frequency 
were variable and included a mini-
mum of 4 headache days per month 

with no maximum and 3 to 4 mi-
graine attacks per month for at least 
3 months.2 It is also worth noting that 
certain populations are at increased 
risk of migraine-related disability 
and may need additional consider-
ation for preventive therapy. For in-
stance, teenagers with migraine who 
had a Pediatric Migraine Disability 
Assessment Score (PedMIDAS) over 
30 (indicating moderate to severe 
migraine-related disability) had a 
higher risk of mood and anxiety dis-
orders and increased severity and 
frequency of headache.

The Table highlights some mi-
graine preventive options.2-10

The majority of randomized con-
trolled trials that have studied the 
efficacy of preventive medications 
for pediatric migraine were not able 
to demonstrate superiority to pla-
cebo. In the Childhood and Adoles-
cent Migraine Prevention (CHAMP) 
study, the largest double-blind, pla-
cebo-controlled pediatric migraine 
prevention study funded by the Na-
tional Institutes of Health to date, it 
was found that most patients showed 
a marked improvement in their mi-

TABLE CONTINUED 
ON PAGE 26
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MEDICATION
MECHANISM OF 

ACTION DOSAGE ADVERSE EFFECTS
MONITORING 
PARAMETERS

CONFIDENCE OF 
EVIDENCE FOR 

OUTCOME2

Cyproheptadine Antihistamine 
and serotonin 
antagonist; 
also has 
anticholinergic 
and calcium 
channel blocking 
properties.

  Children aged ≥3 y and 
adolescents: 0.2-0.4 mg/
kg/d divided into BID 
dosing.

  Max dose: 0.5 mg/kg/d.4

  Sedation; 
appetite 
stimulation; 
weight gain.

None Insufficient 
evidence to be 
classified in 
the Practice 
Guideline 
Update.2

Amitriptyline Primarily acts 
as an SNRI 
but has other 
activity including 
antagonism 
at histamine, 
muscarinic, 
and alpha 1 
adrenergic 
receptors.

  Older children and 
adolescents: start 0.25 
mg/kg/d given QHS; 
increase by 0.25 mg/kg/d 
every 2 wk to target dose 1 
mg/kg/d.

  Range of dosing: 0.2-1.7 
mg/kg/d.7

  Typical upper limit: 100 mg 
daily.

  Fatigue; dry 
mouth.

  Mood 
changes 
including 
suicidal 
ideation.b

  Electrolyte panel; 
blood glucose 
periodically.

  Weight and BMI.
  Heart rate and 

blood pressure 
periodically.

  Baseline and 
periodic EKG if 
baseline cardiac 
disease.

Very low 
confidence for 
decrease in # 
of headache 
days per mo; to 
have at least 
50% reduction 
in headache 
frequency; or to 
have a reduction 
in migraine-
related disability.

Propranolol Nonselective 
beta-blocker.

  Weight-based dosing: 
Children aged ≥3 y and 
adolescents: start 0.5-3 
mg/kg/d divided into either 
BID or TID dosing up to a 
target of 4 mg/kg/d.4

  Typical goal dosing range: 
40 mg-160 mg but can go 
higher.

  Increased 
appetite; 
amenorrhea; 
weight gain.

  Caution in 
asthmatics.

Baseline heart rate 
and blood pressure 
as well as with each 
dose increase.

Low confidence 
for a 50% 
reduction in 
headache 
attacks.

TaBLE
MIGRAINE PREVENTIVE OPTIONS CONTINUED FROM PaGE 25

graines whether treated with ami-
triptyline, topiramate, or placebo.11 A 
more recent network meta-analysis 
published in JAMA Pediatrics deter-
mined that only 2 treatments were 
significantly more effective than pla-
cebo when data were combined: pro-
pranolol and topiramate. However, 
the 95% prediction intervals for this 
study were nonsignificant.1 Despite 
results not being superior to placebo, 
what the majority of studies to date 
have in common is the fact that pa-
tients experienced improvement in 
their migraines with treatment. 

Additionally, general headache 

education was shown to be benefi-
cial, highlighting the importance of 
not solely focusing on pharmaco-
logic therapies. What the studies, 
including the CHAMP study, show is 
that patients tended to do markedly 
better whether a conventional drug 
or placebo was used. This supports 
the notion that to treat, in general, 
is more important than selecting a 
specific drug therapy. 

When selecting an agent, it is rea-
sonable to consider the age of the 
patient, their comorbidities, and the 
adverse-effect profile that would 
be most tolerable. At times, the ad-

verse effects can be used to the pa-
tient’s benefit. For instance, topira-
mate has a possible adverse effect of 
weight loss and can be used not only 
for migraine prevention but weight 
management in obese patients. It is 
important to discuss all the medica-
tion options, their benefits, and their 
potential adverse effects with the pa-
tient and family. When the treatment 
plan is agreed on by all parties, there 
is a much greater chance of success. 
The art of preventing migraines is 
choosing an agent that is individual-
ized for the patient rather than pick-
ing a perfect treatment based on su-

TABLE CONTINUED 
ON PAGE 28
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TABLE
MIGRAINE PREVENTIVE OPTIONS CONTINUED FROM PAGE 26

MEDICATION MECHANISM OF ACTION DOSAGE ADVERSE EFFECTS
MONITORING 
PARAMETERS

CONFIDENCE OF 
EVIDENCE FOR 

OUTCOME2

Flunarizine
(Not available  
in United 
States)

Calcium channel blocker. 5 mg/d.8 Daytime sedation; weight 
gain.

Very low confidence 
for reduction in 
headache frequency 
or decrease in 
headache severity.

Coenzyme 
Q10

Required in cellular en-
ergy production as part of 
electron transport chain; 
helps to treat mitochondrial 
dysfunction.

Typical dosing: 
150 mg-300 mg 
(can be in divided 
dosing).9

None None Insufficient evidence 
to be classified in the 
Practice Guideline 
Update.2

Riboflavin Component of 
mitochondrial energy 
production.

Children 
aged ≥8 y and 
adolescents: 
200-400 mg 
daily.10

Occasional GI upset 
when taken on an empty 
stomach; yellow-orange 
discoloration of urine.

Serum 
parameters 
periodically (B2 
level and CBC).

Insufficient evidence 
to be classified in the 
Practice Guideline 
Update.2

Magnesium   A cofactor in many 
enzymatic reactions in 
the body.

  There is some evidence 
that pediatric migraine 
patients are deficient in 
magnesium.9

Magnesium 
oxide: typical 
dosing is 200-
400 mg BID 
depending on 
age and weight.9

Soft stools; diarrhea. Serum level 
of magnesium 
periodically.

Insufficient evidence 
to be classified in the 
Practice Guideline 
Update.2

Melatonin Exogenous hormone 
that is secreted by pineal 
gland.

  3 mg QHS.9

  Can increase 
up to 10 mg 
QHS.

Daytime sleepiness; im-
paired mental and physical 
performance; temperature 
suppression; and elevated 
protein levels.

None Insufficient evidence 
to be classified in the 
Practice Guideline 
Update.2

2 Confidence levels were assigned to each therapeutic in the Practice Guideline Update,2 which depended on the number of studies found related to each agent and vari-
ous other factors. Please refer to the updated Appendix e-6 in this Practice Guideline Update for more information.
a Please use caution when prescribing this medication to females after menarche. Contraception while on therapy should be strongly considered.
b Please be aware of the black box warning for suicidal ideation when prescribing antidepressant.
Abbreviations: BMI, body mass index; Ca, calcium; CBC, complete blood count; EKG, electrocardiogram; GABA, gamma-aminobutyric acid; GI, gastrointestinal; LFT, liver function 
test; Na, sodium; PCOS, polycystic ovary syndrome; PLT, platelet; PT, prothrombin time; PTT, partial thromboplastin time; SNRI, serotonin-norepinephrine reuptake inhibitor. 
From: Oskoui M, et al2; Winner P, et al3; Lewis D, et al4; Caruso JM, et al5; Yatham LN, et al6; Hershey AD, et al7; Sorge F, et al8; Orr SL9; Condò M, et al.10

Author created.

perior evidence. 
Given that migraine is a chronic 

disorder with remissions and relapses 
and that many of the medications list-
ed in the Table have adverse effects, 
duration of therapy can be tricky as 
there is not a definitive length of time 
to continue treatment. The random-
ized controlled trials to date have 
followed patients only for a limited 

follow-up period. Therefore, there 
is little data to guide when to stop 
therapy and the risk of relapse when 
doing so. Some publications support 
stopping medication as early as 4 to 
6 weeks after good control is estab-
lished whereas others recommend 
12 months. The current guidelines 
recommend periodically monitoring 
medication effectiveness and adverse 

effects while patients are on therapy.2

Patients and families also should be 
counseled about the risk and benefits 
of stopping a medication once good 
migraine control is established. 

Future clinical trials
Looking toward the future of pedi-
atric migraine prevention, there are 
several open clinical trials that are 
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investigating new therapies. The cal-
citonin gene-related peptide (CGRP) 
inhibitors erenumab and galcane-
zumab have trials openly recruiting 
patients. As providers caring for pa-
tients with migraines, clinicians are 
eagerly awaiting new data.

Summary
In conclusion, there are several op-
tions available to prevent migraines 

in the pediatric and adolescent pop-
ulations. Available data cannot not 
claim whether one medication is bet-
ter than another. However, the evi-
dence supports treatment of some 
kind in order to reduce migraine fre-
quency and severity. This should be 
paired with lifestyle modifications 
and consideration of alternative ther-
apies as a multitiered approach that 
generally leads to better migraine 

management. Ultimately, treatment 
regimens need to be selected and tai-
lored to fit each individual patient for 
the greatest chance of success. 

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

For references, go to 
ContemporaryPediatrics.com/

migraine-prophylaxis

Q So it seems as if there’s going 
to be a change to the well-child 

developmental visit because of virtual 
visits. What can pediatricians do to 
ensure that children still are getting 
what’s needed from these important 
visits?

DR. SCHUMAN: As of 2 weeks ago, the 
American Academy of Pediatrics 
(AAP) recommended that pediatri-
cians remain flexible during the pan-
demic, and they have to be cognizant 
of what’s going on in their communi-
ty, whether a lot of patients have been 
diagnosed with COVID-19 or not, and 
what’s the risk for the provider and 
staff as well as the patient to come 
into an office when we’re starting to 
see patients with COVID-19. 

Officially, the AAP recommends 
that we continue to perform well ex-
ams on young children, providing 
them with full examinations and 
giving vaccines. It also advises using 
personal protective equipment (PPE) 
appropriately to protect patient and 
staff. Pediatricians can be creative, 

and many pediatricians have started 
drive-through services for perform-
ing well exams and sick visits and 
giving immunizations as well. 

These are steps that everyone 
should consider, but I would err on 
the side of caution in keeping patients 
and staff safe, depending upon what’s 
going on in the community. We’ll see 
how things go over the next weeks. 
The AAP may or may not change its 
stance, but we all should check the 
Internet and check the AAP website 
and Contemporary Pediatrics as new 
recommendations emerge.

Q Speaking of vaccinations, what 
should pediatricians tell parents 

about immunizations during telehealth 
visits, especially as children now are 
being self-isolated in the home?

DR. SCHUMAN: Vaccinations have always 
been a mainstay of pediatric prac-
tice. We always have recommended 
them and always will continue to rec-
ommend vaccinations. Where at all 
possible, we continue to emphasize 

that vaccines are important. Howev-
er, in my view, we need to realize that 
during this period of social distanc-
ing and self-quarantine, kids are not 
around other kids, so I’m seeing fewer 
kids with strep infections, fewer kids 
with influenza. In my view, given cer-
tain circumstances, the well visits can 
be pushed off and we could make up 
for vaccines in the future, assuming 
this pandemic lasts only a few weeks 
or months. I think there are options 
around for vaccines. There’s also this 
concept of herd immunity in that kids 
are protecting other kids by virtue of 
having been vaccinated in the past. 
So again, in my view, we need to be 
flexible whenever possible, and we 
should continue to give vaccines to 
young children. 

Watch this space for more of 
Dr. Schuman’s observations 

as he addresses other effects of the 
COVID-19 pandemic on your pediatric 
practice. For the full video interview, 
go to ContemporaryPediatrics.com/
telehealth-video

How to use telehealth for patient visits CONTINUED FROM PAGE 21
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In the second half of 2019, an epi-
demic of e-cigarette or vaping prod-
uct use–associated lung injury (EVA-
LI) was sweeping across the United 
States. It led to bans on fla-
vored products and raising 
the minimum age to pur-
chase tobacco products to 
21 years. A new report 
from the Centers for Dis-
ease Control and Pre-
vention’s (CDC) Morbid-
ity and Mortality Weekly 
Report further confirms 
that tetrahydrocannabi-
nol (THC)–containing products and 
vitamin E acetate (VEA) were behind 
the crisis.1

The Wisconsin Department of 
Health Services reported 3 small 
EVALI patient clusters (cluster A, 
2 patients; cluster B, 3 patients; and 
cluster C, 3 patients). The patients 
were aged 16 to 20 years. The clusters 
had been identified and investigated 
via analysis of bronchoalveolar la-
vage (BAL) liquid; laboratory analy-
sis of vaping products; and standard 
and follow-up interviews. All 8 pa-
tients said they used THC–contain-
ing e-cigarettes or vaping products 
every day in the month before symp-
tom onset. Cartridges were bought 
from local illicit deal-
ers and each patient 
reported that some 
of the cartridges they 

used were labeled as “Dank Vapes.” 
At least 2 members of each cluster re-
ported sharing their THC cartridges 
before showing symptoms. The 8 pa-
tients also reported daily use of nico-
tine–containing vaping products.

Vitamin E acetate 
implicated
Vitamin E acetate was detected in 
all 5 THC cartridges provided by 
2 patients and in the BAL liquid of 2 
different patients. Investigators con-
cluded that THC cartridges that con-
tained VEA and were sold illegally 
were responsible for these 3 clusters 
of EVALI. Because of this report and 
other reports, the CDC recommends 
not using e-cigarette or vaping prod-

ucts that contain THC, particularly 
products from informal sources, and 
also stresses that due to the strong 
link between VEA and EVALI, VEA 
should not be added to any e-ciga-
rette or vaping product.

The report did have 4 limitations. 
Most data were collected roughly 
4 months after the onset of initial 
symptoms, which means that brand 
names, frequency, and other infor-
mation were subject to recall bias. 

Testing for VEA in the 
cartridges or BAL f luids 
was possible in only 4 of 
the 8 cases in the clusters. 
Three patients couldn’t be 
reached for further inter-
viewing. Also, the analysis 
was limited to a small clus-
ter, which isn’t representa-
tive of the overall EVALI 
outbreak.

The CDC cautions that e-ciga-
rettes or vaping products should nev-
er be used by children, adolescents, 
young adults, or pregnant women. 

R E F E R E N C E
1. Pray IW, Atti SK, Tomasallo C, Meiman JG. 
E-cigarette, or vaping, product use–associated lung 
injury among clusters of patients reporting shared 
product use—Wisconsin, 2019. MMWR Morb Mortal 
Wkly Rep. 2020;69(9):236-240.
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EVALI cases linked to 
illicit THC cartridges
MIRANDA HESTER, EDITOR

The CDC recommends not using 
e-cigarette or vaping products that 
contain THC and also stresses that 

VEA should not be added to any 
e-cigarette or vaping product.1 
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Kids snack—a lot. This is a given, but 
what isn’t clear is what kind of snack-
ing is best when it comes to promot-
ing healthy eating habits.

Childhood obesity is a big prob-
lem, affecting 17% of children aged 
2 to 19 years, according to a new report 
on snacking patterns. In this report, 
published in Public Health Nutrition,1 
researchers investigated snacking pat-
terns throughout childhood and how 
they impacted overall health.

Snacking has been recognized for 
some time as one of the modifiable 
factors in childhood obesity, accord-
ing to a 2015 report,2 but specific 
patterns and their impact on overall 
health have not been clearly defined.

Madison N. LeCroy, PHD, a research 
affiliate in the Department of Nutrition 
at the Gillings School of Global Public 
Health, University of North Carolina at 
Chapel Hill, led the study, and says her 
team sought to examine the relation-
ship between snacking patterns and 
body mass index (BMI). Weight and 
height measurements were analyzed 
alongside a 24-hour self-reporting of 
snacking behaviors.

Nutrition varies 
by snack pattern
Two clear snack patterns were noted 
as a result of the study, with “meal-
like” and “beverage-like” patterns 
taking the lead.

These patterns were identified 
according to the types of foods and 
beverages that children and adoles-
cents consumed during snack occa-
sions,” LeCroy says.

Meal-like patterns were charac-
terized by high consumption of non-
starchy vegetables, meats, and grain, 
and beverage patterns included high 
consumption of unsweetened milk 
and sugar-sweetened beverages.

“Generally, we think of snacking 
as unhealthy. However, the meal-
like snack pattern was actually char-
acterized by consumption of foods 
that are healthy components of the 
US dietary recommendations,” LeC-
roy says. “Thus, it is not too surpris-
ing that consuming snacks that are 
“meal-like” was associated with im-
proved diet quality.”

Younger children in particular 
may benefit from this snacking style, 
she adds, because they tend to con-
sume more snacks in a day, obtain-
ing an overall greater portion of their 
total dietary intake from snacking.

“Encouraging frequent consump-
tion of well-balanced snacks—snacks 
that contain meats, nonstarchy veg-
etables, and grains—may help 2- to 
5-year-old children from predomi-
nantly low-income, racial/ethnic 
minority households meet the US di-
etary recommendations,” says LeC-
roy. “Additionally, avoiding screen 
use during snacking may help youth 
improve their overall diet quality.”

Snacking during screen time 
was a big red flag in the study, LeC-
roy notes, adding that screen time 
snacking was associated with a lower 
overall diet quality among children 
in 3 of the 4 studies examined.

“Consistent with previous re-
search that has examined screen 
use during meal consumption, this 
finding suggests that youth should 
avoid using screens during snacking 
to promote better overall diet qual-
ity,” LeCroy says.

Pediatricians should offer guid-
ance to parents to support healthy 
snacking and keep watch on the 
child’s growth and development in 
regard to their nutrition. The Ameri-
can Academy of Pediatrics offers 
some parent-friendly guidance3 on 
healthy snacking that clinicians can 
share with families. LeCroy says she 
hopes the report will motivate clini-
cians to address nutrition overall, 
but in particular snack quality.

“Ideally, this report will help im-
prove the overall diet quality of low-
income, racial/ethnic youth by pro-
viding guidance to pediatricians on 
how to counsel youth on snacking 
behaviors and intake,” she says. 

COMMENTS? E-mail them to 
cradwan@mjhlifesciences.com
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Etiology
Knuckle pads may be observed in a 
variety of inherited disorders. In Bart-
Pumphrey syndrome, an autosomal-
dominant disorder, patients develop 
a constellation of symptoms, includ-
ing knuckle pads, hearing loss, leuk-
onychia, and palmoplantar kerato-
derma.1-3 Occasionally, epidermolytic 
palmoplantar keratoderma, which is 
characterized by thickened skin on 
palms and soles, also can be present 
with keratotic lesions on the dorsal 
surfaces of hands, feet, and elbows.2,3

Secondary causes include trauma 
or chronic friction, as seen with many 
surfers and football players due to re-
petitive friction in sport.1,3 Patients with 
bulimia also can develop knuckle pads 
after chronic self-induced emesis.2

Differential diagnoses
Gottron papules, as seen in dermato-
myositis, are characterized by multi-

ple nondiscrete, hyperkeratotic, vio-
laceous or erythematous papules or 
plaques.4 They often present bilat-
erally along the joints of the dorsal 
hand, including the MCP, PIP, and 
distal interphalangeal joints. Cuticu-
lar hypertrophy and periungual cap-
illary dilatation also can be visual-
ized with capillaroscopy.

Rheumatoid nodules, an extra-
articular cutaneous manifestation of 
rheumatoid arthritis, are predomi-
nantly a late-disease finding in the 
setting of polyarticular disease.5 They 
are usually skin-colored, firm, pain-
less subcutaneous nodules that vary 
widely in size and number on or near 
affected joints of extensor surfaces.2,3,5

Subcutaneous granuloma annu-
lare most often presents as asymp-
tomatic, deep dermal or subcutane-
ous nodules on the pretibial area of 
the legs.6 The scalp, periorbital area, 
and elbows also may be affected.

Calluses (tylomas) develop under 
chronic friction and pressure and re-
sult in painless, hyperkeratotic areas 
of skin.

Management
Regression is possible if repetitive be-
haviors are avoided.1,2 For treatment, 
apply emollients for dryness and 
itchiness. If possible avoid aggres-

sive treatments such as surgery be-
cause of the increased risk of keloid 
development.2

Patient outcome
The patient in this case admitted to 
frequent knuckle rubbing and bit-
ing to alleviate his anxiety. The clini-
cians recommended the application 
of emollients and behavioral feed-
back management. 
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way that pediatric medicine is being 
practiced. It has forced all of us to 
adapt to a new way of providing care 
to our patients.

As we navigate these challenging 
times, we as pediatric health care 
providers are a creative and hardy 
group, and when this difficult time 

passes we will emerge stronger and 
more resilient in our commitment 
to providing outstanding care to our 
patients.

This is going to be a wonderful ad-
venture, and I look forward to sharing 
this adventure with you. I invite your 
suggestions, comments, and ques-

tions as we continue to explore the 
great field of Pediatrics. 

With warmest regards,
Tina 

Tina Q Tan, MD
Editor-in-Chief

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

Editor’s View CONTINUED FROM PAGE 6

The patient in this case 
admitted to frequent 

knuckle rubbing and biting 
to alleviate his anxiety.
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dermatology

THE 
CASE

Boy’s anxiety leads to 
hand rubbing, biting

Knuckle pads, also called Garrod pads 
or holoderma, are a type of benign fi-
bromatosis, usually affecting the prox-
imal interphalangeal (PIP) joints of the 
hands (more often than feet).1,2 They 
are rarely seen at the metacarpopha-
langeal or distal interphalangeal joints.

Clinical characteristics
On physical exam, patients usually 
present with asymmetric, well-cir-

cumscribed, smooth to dome-shaped 
fibrous plaques over joints.1-3 They are 
more common over the dorsal surfac-
es of hands, but also can present on 
feet and knees.1,2 Most patients are as-
ymptomatic, although these plaques 
may become annoying and pose a 
cosmetic problem.1

Whereas there usually are no as-
sociated arthralgias and range of mo-
tion is normal, some patients do have 
a history of repeated rubbing of the af-
fected skin, as was the case with this 
patient.1 There also is a positive asso-
ciation with other forms of fibromato-
sis, ie, palmar (Dupuytren disease) or 

plantar (Ledderhose disease).1-3 A fa-
milial trend of similar ages at presen-
tation has been observed.3 However, 
the majority of knuckle pad cases ap-
pear to be idiopathic.1-3

Although the diagnosis is clinical, 
further workup has revealed a well-
delineated subcutaneous hypoecho-
ic mass without internal flow signals 
on color Doppler.3 Histologic studies 
have revealed a proliferation of myo-
fibroblasts with a decrease of elastic 
filaments in the deep dermis. 

A healthy 
11-year-old 
boy presents 

for evaluation of 
thick skin over the 
metacarpal (MCP) 
and proximal 
interphalangeal (PIP) 
joints on his right 
hand (Figure). 

YI SHAO, BS, MS4

FOR MORE ON THIS CASE, 
TURN TO PAGE 33. 

KNUCKLE PADS

WITH SECTION EDITOR 
BERNARD A COHEN, MD DERMCASE

FIGURE 
Patient’s right 
hand shows 
thickened 
skin over the 
metacarpal 
(MCP) and 
proximal 
interphalangeal 
(PIP) joints.
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Use of the BioFire RP2 Panel and the BioFire ME Panel for 
management of febrile infants presenting to the ED contributed 
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• Length of hospital stay
• Use and duration of antibiotics
• Use of ancillary laboratory testing
• Lumbar punctures and chest radiographs

biofiredx.com/childrens-hospital

Faster answers. 
Relieved parents.
The results pediatricians need now 
with syndromic infectious disease 
testing from BioFire.

BFR0000-3193-02*Crook, J. et al, Clinical Outcomes Among Febrile Infants Before and After Implementation of Bio�re® Filmarray® Panels, ID Week 2019, Poster 1793.
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