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 ABSTRACT
Behavioral disorders in pediatric patients—primarily 
attention defi cit hyperactivity disorder (ADHD)—pose a 
clinical challenge for health care providers to accurately 
assess, diagnose, and treat. In 2013, updated diagnostic 
criteria for behavioral disorders were published, includ-
ing ADHD and a new diagnostic entity: disruptive 
mood dysregulation disorder. Revised criteria for ADHD 
includes oldest age for occurrence of symptoms, need for 
symptoms to be present in more than one setting, and 
requirement for number of symptoms in those aged 17 
and older. Assessment of ADHD relies primarily on the 
clinical interview, including the medical and social history, 
along with the aid of objective measures. The clinical 
course of ADHD is chronic with symptom onset occurring 
well before adolescence. Most patients have symptoms 
that continue into adolescence, and some into adulthood. 
Many patients with ADHD have comorbid disorders such 
as depression, disruptive behavior disorders, or substance 
abuse, which need to be addressed fi rst in the treatment 
plan. Treatment of ADHD relies on  a combination of 
psychopharmacologic, academic, and behavioral interven-
tions, which produce response rates up to 80%. 

B ehavioral disorders in pediatric patients—
primarily attention defi cit hyperactivity dis-
order (ADHD)—pose a clinical challenge 
for health care providers to accurately assess, 

diagnose, and treat. In 2013, the criteria for several 
disruptive behavioral disorders were updated in the 
fi fth edition of the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-5),1 their fi rst major revi-

sions since 1994. Among the most clinically relevant 
changes were revisions to the diagnosis of ADHD and 
the creation of a new diagnostic entity: disruptive 
mood dysregulation disorder (DMDD).

This article focuses on the updated diagnostic cri-
teria published in the DSM-5 for behavioral disorders, 
describes the assessment of ADHD, and summarizes 
management strategies.

 UPDATED DIAGNOSTIC CRITERIA

ADHD
This disorder is a chronic, neurologically based ill-
ness characterized by a persistent pattern of inatten-
tion and/or hyperactivity and impulsivity that are 
more inappropriate or disruptive than those in other 
children of a comparable age resulting in functional 
impairment in multiple settings, and these behaviors 
have been present for at least 6 months. Revised diag-
nostic criteria in DSM-5 used the same two categories 
for ADHD symptoms—inattention and hyperactiv-
ity-impulsive behaviors—but modifi ed several diag-
nostic requirements.

Revised criteria
Impairment before age 12 instead of age 6. As a neuro-
developmental disorder, ADHD usually starts at a 
young age; teenagers presenting with newly devel-
oped ADHD-type symptoms probably do not have 
ADHD and efforts should be made to rule out other 
illnesses or social dynamics. The DSM-5 raised the 
age limit for onset of qualifying symptoms to before 
12 years (previously by age 6) primarily to capture 
a cohort of pediatric patients, typically female, who 
present solely with inattention symptoms and may 
not display overt functional impairment early on.

Symptoms required in at least two settings. Symptoms 
must be present in at least two settings to qualify for a 
diagnosis of ADHD. This ensures that the behaviors 
occur globally; they do not occur just at school or at 
home but occur in both places. 

Fewer symptoms required for diagnosis in adolescents. 
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Although the diagnostic criteria retain the same 
symptoms as those in DSM-IV for different age 
groups, individuals aged 17 and older are now required 
to display only fi ve or more inattentive or hyperac-
tive-impulsive symptoms. Previously, at least six were 
required.

Partial remission criteria
The concept of partial remission was introduced in 
DSM-5. This acknowledges that two-thirds of chil-
dren diagnosed with ADHD do not have symptoms 
that functionally impact activities of daily living 
beyond age 18.

Oppositional defi ant disorder
In DSM-5, oppositional defi ant disorder (ODD) 
is defi ned by emotional and behavioral symptoms 
grouped into three categories: 

• Constant anger or irritability 
•  Argumentative or defi ant behavior (arguing 

with authority fi gures) 
• Vindictiveness. 
Because defi ant behavior may represent diffi culty 

with self-control, ODD is associated with execu-
tive functioning defi cits that are present in ADHD. 
Children with ODD tend to perform best in situa-
tions in which they can dominate or exert authority. 
To qualify as ODD, the pattern of behavior must be 
consistent for longer than 6 months. A severity rating 
was added based on pervasiveness of ODD symptoms. 
Otherwise the diagnosis did not change.

Conduct disorder: Purposeful aggression
The hallmarks of conduct disorder are purposeful 
aggression (eg, bullying), destruction of property, 
deceitfulness or theft, and serious violation of rules 
(eg, running away from home, repeat truancy). Some 
consider conduct disorder to be a separate illness 
from ODD, whereas others consider it a continuum 
of the same disorder. Conduct disorder can manifest 
as violence, as in initiating physical fi ghts, or it can 
manifest in behaviors such as truancy, stealing, lying, 
and running away from home without the physical-
aggression aspect.

Intermittent explosive disorder
Failure to control aggressive impulses defi nes inter-
mittent explosive disorder (IED). The aggressive 
outbursts can be verbal or behavioral and tend to be 
impulsive. A small subset of children display isolated 
aggression out of proportion to provocation. The dis-
order tends to manifest at ages 3 or 4, and a diagnosis 
requires a stable environment with no signifi cant 
early childhood trauma. Most often these symptoms 

are seen in children with intellectual disabilities or an 
autism spectrum disorder.

Disruptive mood dysregulation disorder
A new diagnostic category in DSM-5 is termed dis-
ruptive mood dysregulation disorder (DMDD). This 
captures many children who previously would have 
been diagnosed with pediatric bipolar disorder, even 
though most of them do not fulfi ll criteria for bipolar 
disorder as adults. The presence of baseline irritabil-
ity separates this disorder from IED, which requires 
intermittent rapid and severe outbursts. The severe 
temper outbursts of DMDD must be recurrent, with 
an average of three occurrences per week, and have 
background irritability. The symptoms must have a 
duration of at least 12 months and be present in two 
settings. A diagnosis of DMDD cannot be made ear-
lier than age 6, with onset before age 10.

 ASSESSMENT OF ADHD
The clinical interview in conjunction with objective 
scales is the primary tool for diagnosing ADHD. The 
most frequent source of information is from the par-
ents followed by the child’s schoolteachers. Patient 
interview, although unreliable in young children, 
should also be part of the assessment. Comparing the 
patient’s functional impairment against children of a 
similar age is necessary for an ADHD diagnosis.

The medical history can help rule out children with 
asthma or allergy being treated with corticosteroids 
and those with hypothyroidism and hyperthyroidism 
whose symptoms often fulfi ll the diagnostic criteria 
for ADHD.2,3 Symptoms of ADHD also may appear 
suddenly after a traumatic brain injury or other neuro-
logic event.4 Other psychiatric illnesses, especially 
learning disorders, mood disorders, anxiety, other 
disruptive behavior disorders, or substance abuse, can 
mimic ADHD.

Ruling out other factors from a social history (eg, 
family confl ict, bullying, sleep deprivation, being 
overscheduled with activities) adds to the reliabil-
ity of an ADHD diagnosis. For example, repetitive 
uprooting and frequent changes in schools can cause 
academic problems that may be mistaken for ADHD, 
and use of stimulants may have failed to improve 
symptoms in these children.

Assessment scales
Pediatric assessment scales that can be performed in 
an offi ce are more practical than standardized clinical 
assessments (Table 1). The Vanderbilt ADHD Diag-
nostic Teacher Rating Scale correlates highly with a 
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diagnosis of ADHD. We use the Vanderbilt ADHD 
Diagnostic Parent Rating Scale for children up to age 
1 year. Other scales track symptoms and functional 
impairment over time and can be administered before 
the patient’s appointment. The Conners Third Edition 
scale can be used to establish a baseline before initiat-
ing therapy and to help monitor changes over time.

Standardized tests to bolster the utility of the 
clinical interview include the Diagnostic Interview 
Schedule for Children and Adolescents and the 
Schedule for Affective Disorders and Schizophrenia 
in School-Age Children–Present and Lifetime Ver-
sion. Free training is available regarding use of some 
of these standardized tests.

Developmental course, risk factors
The clinical course of ADHD is chronic. The onset of 
hyperactivity usually occurs at age 3 or 4, with com-
bined hyperactivity and inattention usually appear-
ing from ages 5 to 8.5,6 The evolution of symptoms 
is progressive and constant. Between 50% and 80% 
have symptoms that continue into adolescence, and 
in about 40%, symptoms continue into adulthood.7,8 
Some children with ADHD have a temperament-
neuropsychological profi le characterized by aggres-
siveness, irritability, and mood lability. Defi cits in 
planning, delayed aversion, and temporal processing 
are present.

Risk factors include prematurity, prenatal com-
plications, an anoxic event, nutritional defi cits 
(specifi cally iron and zinc), and lack of appropriate 
socialization.9–11 The disorder is heritable, which 
is usually clear from the clinical interview. Rates of 

delinquency and peer rejection are high. This may 
result in secondary comorbidity such as emotional, 
disruptive, or substance abuse problems.

 MANAGEMENT STRATEGIES

Stimulants
The fi rst-line pharmacologic treatment of ADHD is 
stimulants: methylphenidate, dexmethylphenidate, 
mixed amphetamine salts, dextroamphetamine, and 
lisdexamfetamine. Head-to-head trials of medications 
versus behavioral management favor medication use, 
even over the long term.12–14 

Methylphenidate and amphetamines are equally 
effective and have similar adverse effect profi les. 
Insomnia and anorexia are the most common side 
effects of stimulants. Cardiac effects include tachy-
cardia, chest pain, and hypertension. Very rarely, 
stimulants have been associated with sudden cardiac 
death syndrome in patients with underlying cardiac 
problems. The consensus is that stimulants are safe 
in the general population. The need to obtain an 
electrocardiogram before initiating a stimulant was 
removed by the US Food and Drug Administration 
(FDA) unless it is otherwise indicated.15

The response rate to stimulants is in the range of 
70%. About one-third of patients have side effects, 
and approximately 15% have side effects severe 
enough to requiring changing or withdrawing the 
medication.16,17 

Stimulants are available in several delivery systems. 
For the best effect, medications should be combined 
with behavioral management. 

TABLE 1
Selected diagnostic tools for ADHD assessment

Scale or test Notes and resources

Vanderbilt ADHD Diagnostic Teacher Rating Scale  http://www.nichq.org/childrens-health/adhd/resources/vanderbilt-
assessment-scales

Vanderbilt ADHD Diagnostic Parent Rating Scale  http://www.nichq.org/childrens-health/adhd/resources/vanderbilt-
assessment-scales

Conners, Third Edition  http://www.mhs.com/product.aspx?gr=cli&id=overview&prod=conners3
Successor to Conners Rating Scales–Revised (CRS–R)

Diagnostic Interview for Children and Adolescents (DICA-IV)  http://www.mhs.com/product.aspx?gr=edu&id=overview&prod=dicaiv
Based on DSM-IV criteria

Schedule for Affective Disorders and Schizophrenia in School- http://bit.ly/K-SADS-PL_inst
Age Children–Present and Lifetime Version (K-SADS-PL) DSM-III-R and DSM-IV criteria
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Alternatives to stimulants
If stimulants are ineffective, atomoxetine can be used 
to treat patients with inattention; however, its effect 
on hyperactivity and impulsivity is less pronounced 
than that of stimulants. Bupropion is another option 
for inattention. Both agents are well tolerated. Irrita-
bility and insomnia are side effects of atomoxetine, 
and liver damage is possible, so liver function tests 
must be ordered if the patient complains of upper-
right-quadrant pain.

The evidence to support the use of modafi nil is 
equivocal.18,19 Unlike stimulants, modafi nil is associ-
ated with a slight increase in motivation. 

Alpha-2 agonists are effective for treating aggres-
sion in the setting of ADHD, especially in younger 
children, and are well tolerated.20 Extended-release 
forms are available.

Combination therapy
Polypharmacy is sometimes indicated in the treat-
ment of ADHD. A stimulant used in combination 
with atomoxetine was shown to be superior to either 
treatment alone in improving symptoms of hyperac-
tivity and inattention.21  The combination, however, 
markedly increased the incidence of appetite loss, 
insomnia, and irritability. 

A more promising combination is a stimulant with 
an alpha agonist. Symptoms of hyperactivity and 
inattention were improved more with this combina-
tion than with a stimulant plus placebo, with no dif-
ference in side effects.22

ADHD with comorbidities
Patients with ADHD, both adults and children, often 
have comorbid externalizing disorders and other 
emotional disorders, such as depression and anxiety, 
occurring in up to half of cases (Table 2).23,24 These 
comorbidities are important to consider when devel-

oping a treatment strategy. The following describes 
treatment options for the most common ADHD 
comorbidities (Table 3). 

ODD or conduct disorder. The fi rst-line therapy for 
these patients is a stimulant plus behavioral therapy. 
Adding an alpha agonist to this combination may be 
indicated if the comorbidity is severe. Second-gener-
ation antipsychotics also have been used as add-ons 
to stimulants with behavioral therapy, but weight 
gain and hormonal side effects are common.

Behavioral interventions are effective in targeting 
disruptive behavioral disorders, specifi cally multi-
systemic therapy. Multisystemic therapy is intensive 

TABLE 2
ADHD comorbidities23,24

Comorbidity  Rates

Oppositional defi ant disorder  54%–67%
Conduct disorder 26%
Mood disorders 20%–30%
Substance abuse 12%–24%
Anxiety disorders 10%–40%
Tic disorders 18%

TABLE 3
Summary of drug therapy options for ADHD 
with comorbidities

ADHD + oppositional defi ant disorder or conduct disorder

Stimulant or atomoxetine plus behavioral therapy

Stimulants + behavioral therapy + alpha agonist 

Stimulants + behavioral therapy + second-generation antipsychotic

ADHD + mood disorders

Bipolar disorder

Second-generation antipsychotic; then add stimulant

Atomoxetine, alpha agonist, or bupropion

Major depressive disorder

Bupropion; then add stimulant

Selective serotonin reuptake inhibitor + stimulant

Cognitive behavior therapy + atomoxetine + alpha agonist

ADHD + substance abuse

Atomoxetine

Bupropion

Alpha agonist

Stimulant diffi cult to abuse (eg, lisdexamfetamine)

ADHD + anxiety

Atomoxetine 

Selective serotonin reuptake inhibitor + stimulant or alpha agonist 
   + cognitive therapy

Tricyclic antidepressants (for pediatric anxiety)

ADHD + tics

Alpha-2 antagonists

Atomoxetine
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therapy that involves working with the patient’s 
peer group or school, but most children must enter 
the legal system to receive this intervention. Multi-
systemic therapy is the only intervention shown to 
improve symptoms associated with comorbid ADHD 
and conduct disorder.25 

Mood disorders. For these patients, the mood disor-
der is treated fi rst. In doing so, symptoms of ADHD 
may disappear. For those with bipolar disease, a 
second-generation antipsychotic agent is superior to 
lithium in effi cacy, maintenance of remission, and side 
effects in patients with a clear bipolar affective disor-
der, after which a stimulant can be added with less 
risk of developing manic symptoms. Using a stimulant 
fi rst for this indication risks mood destabilization.

For patients with a major depressive disorder, 
bupropion can be used, although this indication is 
not FDA-approved, followed by the addition of a 
stimulant. One alternative is a selective serotonin 
reuptake inhibitor plus a stimulant; another is cog-
nitive behavioral therapy plus atomoxetine and an 
alpha agonist. 

Substance abuse. Patients with ADHD have high 
rates of substance abuse.26,27 Whether treatment of 
ADHD with stimulants reduces the risk of substance 
abuse is controversial. Because abuse of stimulants is 
common, start treatment with atomoxetine, bupro-
pion, an alpha agonist, or a stimulant that is diffi cult 
to abuse (eg, lisdexamfetamine). Refer patients who 
are abusing substances to a specialist in substance 
abuse for behavioral management.

Anxiety. Atomoxetine is recommended for the 
treatment of anxiety that coexists with ADHD. A 
selective serotonin reuptake inhibitor in combina-
tion with a stimulant or alpha agonist, plus cognitive 
behavioral therapy, is another option for treating 
anxiety and ADHD. Tricyclic antidepressants have 
shown benefi t in pediatric anxiety. Bupropion should 
not be used to target anxiety as it has been shown to 
have a limited effect on anxiety.

Tics. Stimulants may transiently exacerbate under-
lying tic disorders, but no longstanding difference 
in the course of tics has been observed with stimu-
lant use.28 Alpha-2 antagonists target both tics and 
ADHD, so their use is preferred.29 Atomoxetine does 
not exacerbate tics but may reduce their frequency 
and severity.30

Dietary factors
Although challenging to accomplish, management 
of diet, specifi cally removal of artifi cial food coloring 
and sodium benzoate preservatives, has been more 
effi cacious than behavioral management in the long-

term reduction of core symptoms of ADHD.31,32 No 
herbal remedy has demonstrated effi cacy in improv-
ing ADHD symptoms. The use of omega-3 fatty acids 
as a complement to stimulants has demonstrated effi -
cacy in reducing core symptoms in ADHD.33

Behavioral therapy
Several forms of behavioral therapy have shown 
utility in improving symptoms in ADHD. Evidence 
supports that ADHD responds to cognitive behav-
ioral therapy.34 In-school neurofeedback training 
for ADHD was shown to be better than cognitive 
training in improving inattention and hyperactivity-
impulsivity at 6 months of follow-up.35

Parental training has the most evidence to support 
its use in children with ADHD. The two most com-
mon forms are Pathways Triple P (Positive Parenting 
Program) and The Incredible Years. Triple P is an early 
intervention designed to promote positive parent-
child relationships to reduce behavior problems.36 
The Incredible Years is a multicomponent program 
that emphasizes creating opportunities for active 
involvement, reinforcement of positive behavior, 
teaching skills, and setting clear limits, all of which 
are central to the social development strategy.37

Many children with ADHD respond to in-school 
interventions, at least an evaluation to rule out learn-
ing disorders, which typically have high morbidity. 
Children may qualify for Individualized Education 
Program (IEP) services, such as peer tutoring,38 com-
puter-assisted instruction,39,40 and task-modifi cation 
instruction.41  All of these have evidence to support 
their use. 
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 ABSTRACT
Long-acting reversible contraceptives (LARCs) are safe 
for use in adolescents and do not rely on compliance 
or adherence for effectiveness. Continuation rates are 
higher and pregnancy rates are lower for adolescent users 
of LARCs compared with short-acting methods such as 
oral contraceptives. Similarly, repeat pregnancy rates are 
lower when LARCs are used compared with other forms 
of contraception. Myths and misconceptions about LARCs 
and other contraceptives remain a barrier to their use. 
Health care providers are in a unique position to provide 
confi dential care to adolescents, and should provide edu-
cation to them about the various contraceptive options, 
especially LARCs.

A dolescents who are at risk of unintended 
pregnancy need access to highly effective 
contraceptives. Using a case study format, 
this article addresses the myths, misconcep-

tions, and barriers to effective use of contraceptives, 
focusing on long-acting reversible contraceptives 
(LARCs) and suggesting ways to overcome these 
barriers.

 CASE 1: TEEN WITH DYSMENORRHEA
Jessica is a 15-year-old girl presenting with complaints 
of severe cramps, causing her to miss school and other 
activities 3 to 4 days each month. She has had six sexual 
partners and believes that contraception would be a good 
idea. She also states that she hates shots and doesn’t swal-
low pills well. She asks you to help. What are her/your 
options? 

In this case, options include chewable oral contra-
ceptives, a contraceptive patch, the etonogestrel/
ethinyl estradiol vaginal ring (NuvaRing), depot 
medroxyprogesterone acetate (DMPA; progestin-
only, injectable, lasts 3 months), and LARCs, which 
are intrauterine systems (IUS), intrauterine devices 
(IUDs), and implants. If she can remember a chew-
able pill every day, that would be one option. The 
patch requires her to remember to change it weekly. 
The vaginal ring requires ability and motivation to 
insert and remove it vaginally each month. She has 
stated that she does not want shots, so DMPA is not 
a viable option.   

In contrast, LARCs constitute “forgettable” con-
traception in that they are not dependent on daily or 
monthly investment of time and energy to use. With 
her dysmenorrhea, use of an LARC that contains a 
progestin to thin out her lining and/or induce amen-
orrhea has some additional advantages.  

The Institute of Medicine has declared that 
expanding access to LARCs for young women is a 
national priority.1 In 2009, the American College of 
Obstetricians and Gynecologists encouraged implants 
and IUDs for nulliparous women and adolescents.2 
The following review describes currently available 
LARCs.

Intrauterine systems (IUS) 
The levonorgestrel-releasing IUS (Mirena) was 
approved by the US Food and Drug Administration 
(FDA) in 2000. It maintains effi cacy for 5 years and 
has a failure rate of 0.2%. Contraception is revers-
ible with its removal. The system consists of a small 
T-shaped frame with a steroid reservoir that releases 
20 μg/day of levonorgestrel, resulting in high endome-
trial levels and low plasma levels of levonorgestrel. An 
alternate brand available in the US is Skyla, notable 
for its slightly smaller size, slightly higher expulsion 
rate, and similar side effect profi le to Mirena. 

The copper in the levonorgestrel-releasing IUS 
acts as a spermicide. The progestin thickens the cervi-
cal mucus and thins the endometrial lining to cause a 
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marked reduction in uterine bleeding. Between 20% 
and 80% of recipients experience amenorrhea by 1 
year.3–5 It is considered safe and effective, it provides 
prolonged relief of menstrual problems including 
menometrorrhagia. Because it contains only proges-
tin, it can be used while breastfeeding. One drawback 
is the skill needed to insert the device, necessitating 
insertion by a clinician. Side effects include early 
spotting and rare instances of perforation of the 
uterus.3

Intrauterine devices (IUD) 
The copper IUD (Paragard) was FDA approved 
in 1989 for 10 years of use, but it has been used off 
label for up to 12 years continuously. It is preferred by 
women who want to avoid hormones while achiev-
ing similar results as the levonorgestrel-releasing 
IUS, including reductions in menstrual bleeding. The 
copper IUD can be used in women with a history of 
ectopic pregnancy. Fertility returns after removal of 
the device. Its use has been associated with a reduc-
tion in the risk of endometrial cancer,6 which may 
be related to prevention of human papillomavirus 
infection. Insertion of the copper IUD is a relatively 
simple offi ce procedure.

Implants
The etonorgestrel single-implant system (Implanon, 
Nexplanon) is a single rod containing 68 mg of the 
progestin etonorgestrel, which is the biologically 
active metabolite of desogestrel. The single rod eases 
implantation and removal compared with previ-
ous systems that contained six rods. The implant 
was FDA approved in 2006 but has been marketed 
worldwide since 1998. Nexplanon contains a single, 
radiopaque rod that is easier to localize and remove. 

The duration of contraceptive effi cacy for Nex-
planon is 3 years. Etonorgestrel levels are undetect-
able within a few days of reversal. Breakthrough 
bleeding can occur, and depression and mood swings 
are potential side effects that are manageable with 
close follow-up. The implants can be removed at any 
time.

If breakthrough bleeding occurs while on proges-
tin-only methods, an intermittent solution is to add 
estrogen by pill or patch for 3 weeks and then with-
draw the estrogen until bleeding again occurs. This 
practice is usually not necessary by 12 months after 
implantation.

Implant use can reduce the repeat pregnancy rate 
among adolescents. In one study, researchers found 
that teenage mothers who chose a contraceptive 
implant during their fi rst year postpartum, including 

the 37% who discontinued use, had a 2-year repeat 
pregnancy rate of 12% versus 46% among mothers 
using no method or other methods of contraception.7 

Barriers to LARC use
Among adolescents attending an integrated prena-
tal and postpartum maternity clinic, 75% indicated 
intent to use LARCs postpartum. Approximately 
one-third chose an implant, one-third chose an IUS, 
and one-third chose either DMPA, oral contracep-
tives, a contraceptive patch, or a contraceptive ring. 
After 6 months, only 50% had received an LARC, 
leaving one-third at risk for rapid repeat pregnancy.8

Unfortunately, the safety, side effects, and effi cacy 
of LARCs may be misunderstood by both clinicians 
and teens. A negative personal experience may 
dominate one’s thinking and act as a barrier to use. 
The adolescent may not be mature enough to under-
stand the chance of pregnancy or its consequences. 
Use of an IUD or IUS requires planning, a visit to 
a clinic that can insert the device, and a substantial 
up-front expenditure, even though the average cost 
per year compares favorably to use of DMPA or oral 
contraceptives.

Lack of awareness of LARCs is another barrier to 
their use. Between 50% and 60% of young women 
have never heard of an IUD and 90% have no aware-
ness of contraceptive implants.9–12 Of those who knew 
about them, only 25% knew that they were eligible to 
use LARCs.13 

In addition, many practitioners still mistakenly 
believe that current IUDs can cause pelvic infl amma-
tory disease (PID), despite there being no association 
between modern IUDs and PID after the fi rst 20 days 
following insertion.14–16

Physicians may also be unaware of the medical 
eligibility criteria (MEC) for contraceptive use estab-
lished by the World Health Organization (WHO) 
and the US Centers for Disease Control and Preven-
tion (CDC).15,16 Conditions affecting eligibility for 
the use of each contraceptive method are classifi ed 
under four categories (Table 1). 

Overall effi cacy
The effectiveness of LARC use in young women 
has been established. In one large study,17 4,167 
females aged 15 to 45 were offered contraception at 
no cost for 3 years. Of those who chose an LARC, 
the 12-month continuation rate was 86% compared 
with 55% among those choosing an oral contracep-
tive. Satisfaction rates refl ect the continuation rates 
with more than 80% of LARC users being satisfi ed 
compared with 54% of oral contraceptive users being 
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satisfi ed. The pregnancy rate was 22 times greater in 
women using short-acting contraceptives compared 
with LARC users. In women younger than 20, preg-
nancy rates were twice as high among oral contracep-
tive users.4,18

Case conclusion
Jessica chooses an IUS, and her adolescent-medicine 
physician inserts Mirena at her next visit. She has 
some irregular bleeding during the fi rst 3 months, 
but by 1 year, she is having periods only every 5 to 6 
months. She manages cramps with ibuprofen 400 mg 
orally every 6 hours and is careful not to miss ibupro-
fen doses when she starts cramping or bleeding. She 
has not had sexual activity since the insertion, but 
she plans to always use condoms when she chooses to 
have sex. At her 3-month visit after insertion, when 
considering whether to remove or continue with her 
IUS despite her initial unscheduled bleeding, she dis-
cusses the fl exibility of IUS to allow her to change her 
mind: “It’s like changing my hairstyle; I can just come 
back and change it in 3 months or even sooner if it 
is really bothering me. I don’t have to think of it as 
permanent, just less of a daily bother.” She is pleased 
with her choice of LARC and plans to return in 6 
months for follow-up. 

 CASE 2: TEEN REQUESTS RELIABLE CONTRACEPTION
Danielle is a 16-year-old nulliparous female currently using 
condoms for contraception but wants a more reliable 
method. Her options include an IUD/IUS (MEC 2 for 
women younger than 18 years), a contraceptive implant 
(MEC 1 for all ages), DMPA (MEC 2 for women younger 

than 18 years), and combined oral contraceptives (MEC 1 
for all ages).

The use of DMPA by teenagers is worrisome because 
users experience a loss of 1% to 3% of bone min-
eral density (BMD) over 1 year, although BMD is 
regained after discontinuation.19 Whether BMD 
relates to fracture risk in adolescents is unclear, but 
there is no evidence that DMPA increases the risk. 
Nevertheless, a baseline BMD measurement repeated 
every other year is recommended for thin females tak-
ing DMPA. To slow potential bone loss, daily exercise 
and age-appropriate calcium and vitamin D intake 
should be encouraged in teens, who often do not get 
enough calcium.

Obese adolescents who use DMPA are more likely 
to gain weight than nonobese DMPA users and obese 
users of other contraceptive methods.20 Obese adoles-
cents who use DMPA can gain as much as 10 kg.21

Any of the methods mentioned are options for 
contraception for Danielle, with continued use of 
condoms and counseling about dual protection. Com-
pliance with the method chosen should be assessed at 
every visit.

Case conclusion
Danielle chooses DMPA, and in the fi rst 6 months, 
she gains 20 pounds. She is frustrated by the weight 
gain and chooses to change to the contraceptive 
implant. She continues to use condoms always and 
remains satisfi ed with her choice 1 year later. 

 CASE 3: TEEN WITH HISTORY OF MULTIPLE 
SEXUAL PARTNERS

Yolanda is a 17-year-old female with a history of mul-
tiple sexual partners who lives in an area of high human 
immunodefi ciency virus (HIV) presence. In addition to 
strong and supportive counseling about risk reduction and 
condom use, she also needs a highly effective contracep-
tive method. Available options include progestin-only 
implants, progestin-only injectables, and combined hor-
monal methods. 

In 2010, the CDC and WHO stated that women at 
high risk of HIV and those already positive for HIV 
or acquired immunodefi ciency syndrome (AIDS) 
are eligible for LARC use (MEC category 1).16 In 
January/February 2012, the recommendations were 
updated to address several key questions about hor-
monal contraception and HIV, including the risk of 
HIV acquisition in noninfected women, the risk of 
HIV disease and progression among HIV-positive 

TABLE 1
Categories of medical eligibility criteria 
for contraceptive use

1.  A condition for which there is no restriction for the use of 
the contraceptive method.

2.  A condition for which the advantages of using the method 
generally outweigh the theoretical or proven risks.

3.  A condition for which the theoretical or proven risks usually 
outweigh the advantages of using the method.

4.  A condition that represents an unacceptable health risk if 
the contraceptive method is used.

The US medical eligibility criteria (MEC) presents recommendations for the use 
of contraceptive methods for specifi c populations. It was created by the CDC in 
2010 using criteria developed by the World Health Organization.16
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women, the risk of transmission from infected to 
noninfected male partners, and the potential for 
interactions between hormonal contraception and 
antiretrovirals. 

The revisions declared that contraceptive 
implants, injectables, pills, and IUDs/IUSs were still 
usable with HIV risk, HIV positivity, and AIDS, but 
that women using progestin-only injectable contra-
ception should be strongly advised to also always use 
condoms (male or female) and other HIV preventive 
measures.22

Case conclusion
Yolanda chooses an IUS, which she uses successfully 
for the next few years. She uses condoms sporadically, 
but has fewer partners per year than in prior years. At 
last screening, she was HIV negative. Motivational 
interviewing and counseling are used to increase her 
condom usage and to decrease the number of partners 
with whom she has sexual activity. Her knowledge 
of sexually transmitted infections and contraceptive 
effi cacy has increased, and she is less ambivalent 
about navigating condom use with her current part-
ner. She is scheduled for monthly visits to continue 
to work on motivation to use condoms consistently 
in order to remain HIV negative. 

 DISCUSSION
Where LARC access is widespread and sex education 
is comprehensive, teen pregnancy rates and abortion 
rates tend to decline. An initiative to increase LARC 
use in 13 countries with signifi cant need for contra-
ceptives but with low IUD use resulted in signifi cant 
increase in their use.23 Initiatives were tailored to each 
of the countries using a variety of models and means 
of distribution to provide LARCs. The data suggest 
that creating demand and linking it with delivery can 
signifi cantly increase LARC use.

Prevention of disease, teen pregnancy, and sequelae 
of disease are goals of enhancing adolescent access to 
LARCs. To achieve this, LARCs should be prescribed 
before patients need them. Teachable moments, such 
as patients presenting with potential pelvic infl am-
matory disease or asking for a pregnancy test, should 
be recognized. Discussions with these patients should 
present the pros and cons of LARCs along with 
addressing any barriers they have to their use.

Educate not just colleagues but pharmacists, par-
ents, patients, schools, and communities. Employ and 
engage social media tools to remind adolescents to be 
safer. Do not allow barriers to prevent LARC usage, 
and train residents and students to do the same. 

 SUMMARY
Adolescents who are at risk of unintended preg-
nancy need access to highly effective contraceptive 
methods. For adolescents eligible to use all methods 
of contraception, LARCs are safe and may be par-
ticularly suitable for this population. Dual protection 
should be encouraged for adolescents.

Myths and misconceptions about all contracep-
tives, including LARCS, remain barriers to effective 
use. Health care providers are in a unique position to 
provide confi dential care to adolescents and to educate 
youth about the various contraceptive options while 
separating myth from fact. Use of LARCs requires 
the patient’s consent, access to care, and affordable 
options. This requires clinicians to be knowledgeable 
about the most recent data on contraceptive effi cacy 
and side effect profi les.
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 ABSTRACT
Respiratory syncytial virus (RSV) is one of the most 
common lower respiratory disease in infants and young 
children worldwide. Despite its long history, a safe and 
effective cure for RSV remains elusive. Nonetheless, fur-
ther understanding of RSV pathogenesis and risk factors 
have led to advances in prophylaxis and management. 
The leading risk factor for RSV is premature birth, primar-
ily because fewer protective antibodies are transmitted 
from the mother to the infant. For full-term born infants, 
susceptibility to RSV increases as maternal IgG titers 
decline to a nadir at 2 to 3 months of age. Because of 
the unique pathophysiologic mechanisms involved in this 
infection, it is likely that future treatment strategies will 
focus on modulating the host immune response to the 
virus, rather than virucidal or virustatic molecules. 

U nderstanding of respiratory syncytial virus 
(RSV) infection has increased substantially 
since its discovery, but a curative treatment 
remains elusive. Insights into the impact of 

gestational age, epidemiologic patterns, virus incu-
bation and proliferation, pathogenesis and patho-
physiology, and host immune response have set the 
stage for preventive measures and effective therapy. 
In today’s clinical practice, a specifi c humanized 
antibody is administered to high-risk infants, which 
is safe and effective in preventing RSV-related acute 
and postacute symptoms. 

 VIRUS STRUCTURE AND CLASSIFICATION
Knowledge of the molecular structure of RSV is 
important because it gives clues as to how it infects 
the human airways (Figure 1). The virus is made of 

a single strand of RNA contained in a nucleocapsid 
made of only 11 proteins and covered by a lipid enve-
lope. Essential for the virulence of RSV are the surface 
glycoproteins G and F (fusion) that attach to the host 
airway epithelial cells and merge the viral envelope 
to the membranes of multiple adjacent cells, creat-
ing the “syncytia” that give RSV its name. G and F 
proteins are also the principal antigens exposed to 
the host immune system, and therefore the patient’s 
neutralizing antibodies are primarily directed against 
these targets.1 

Human RSV is a Pneumovirus belonging to the 
Paramyxoviridae family. There are two strains of RSV 
(A and B) found in infants. Approximately 60% of 
all lower respiratory infections in preschool-aged 
children worldwide are caused by RSV (Figure 2).2 
All the other viruses—including infl uenza, parainfl u-
enza, metapneumovirus, and adenoviruses—as well as 
bacterial infections are much less common during the 
fi rst years of life. 

 VIROLOGY
The burden of RSV continues to grow worldwide, 
particularly among the youngest segment of the 
population.2 During the fi rst year of life, infants are 
not adequately protected from RSV by maternal 
immunoglobulins. Thus, approximately 80% of lower 
respiratory infections in children younger than 1 year 
are due to RSV with peak incidence occurring at 2 to 
3 months of age. In the United States, bronchiolitis-
associated hospitalizations in infants younger than 12 
months more than doubled between 1980 and 1996, 
and in 1996, accounted for approximately 3% of all 
pediatric hospitalizations. Up to 120,000 RSV-related 
pediatric hospitalizations per year occur during a typi-
cal season.3 

Mortality rates have improved signifi cantly—at 
least in industrialized countries—and now are prob-
ably less than 1%.4 In the United States, RSV is 
estimated to cause fewer than 100 deaths annually, 
primarily because of better supportive care and the 
use of mechanical ventilation. 

The seasonality of RSV varies by region. In the 
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northern United States from October through March, 
RSV causes up to 90% of lower respiratory infec-
tion cases in infants. In the southern United States 
and farther into the southern hemisphere, the virus 
becomes endemic and can be present throughout the 
year with peak incidence occurring from August to 
September.2 

 RSV RISK FACTORS 
The severity and frequency of RSV infection is infl u-
enced by well-known risk factors including environ-
mental overcrowding, absence of breastfeeding, and 
immunosuppression. Children with chronic lung 
disease are predisposed to clinically signifi cant RSV 
infection by their limited respiratory reserve, and 
60% of those affected will be hospitalized. Hemo-
dynamically signifi cant congenital heart defects asso-
ciated with higher pulmonary blood fl ow also increase 
risk for severe RSV disease, with more than 50% of 
children infected requiring hospitalization.4 

Prematurity and increased RSV risk
Premature-born infants have a 10-fold increased 
risk of RSV infection and account for 25% to 30% 
of RSV hospitalizations annually.4 Prematurity as a 
risk factor for RSV is primarily tied to the physiol-
ogy of placental immunoglobulin G (IgG) transfer. 
The human placenta is not permeable to IgG during 
the fi rst half of pregnancy because of low expression 
of the Fc receptor needed to bind immunoglobulins 
and transfer them into the fetal circulation. Further, 
maternal IgG is recognized as a foreign protein by the 

newborn and is progressively removed from the circu-
lation by the liver.5 

Thus, the IgG decline continues postnatally, reach-
ing the lowest concentration at 2 to 3 months of age 
because newborns are unable to synthesize their own 
antibodies. During this time, full-term born babies are 
at the highest risk for developing RSV infection. The 
risk is logically higher for premature infants who lack 
the full benefi t of IgG transfer occurring during the 
last trimester, rendering antibody levels even lower at 
nadir. The greater the prematurity, the less the anti-
body protection and the more the predisposition to 
RSV infection.5 

 CLINICAL MANIFESTATIONS 
The hallmark signs of RSV bronchiolitis are wheez-
ing, cough, and increased work of breathing caused 
by infection of the bronchiolar airways. However, the 
nasal phase of the infection may cause irritation and 
trigeminal nerve activation associated with sneezing, 
congestion, and apnea. Indeed, approximately 20% 
of infants manifest an apnea episode as the fi rst symp-
tom of infection.6 

The specifi c etiology of RSV can be confi rmed by 
antigen detection tests, currently being replaced by 
more sensitive polymerase chain reaction (PCR)-
based assays. Chest radiography reveals obvious signs 
of RSV lower respiratory infection, typically patch 
atelectasis, increased peribronchial markings, and 
bilateral hyperinfl ation with fl attening of the dia-
phragm. Current guidelines indicate that the diagno-
sis of acute bronchiolitis should be based exclusively 
on the history and physical exam; it does not require 
radiographic or laboratory studies.

Correct etiologic diagnosis, however, is crucial to 
avoid unnecessary therapies and rule out rare condi-
tions that could be worsened by therapies commonly 
used for bronchiolitis. For example, infants with 
dilated cardiomyopathy and congestive heart failure 
may present with symptoms of wheezing that mimic 
an acute respiratory infection, but these patients are 
at risk of developing supraventricular tachycardia 
and even cardiopulmonary collapse associated with 
administration of beta-agonist agents. In such cases, 
a chest radiograph will show cardiomegaly suggesting 
a different diagnosis and therapy, and thus avoid sig-
nifi cant complications.

Recurrent wheezing
Children infected with RSV during their fi rst year 
of life develop a higher risk of subsequent episodes 
of bronchial obstruction. Several retrospective stud-

FIGURE 1. Electron photomicrograph of budding RSV virion used 
to indicate location and chain length of the RSV proteins.

Reprinted with permission from Wolters Kluwer Health (Collins PL, et al. Respiratory 
syncytial virus and metapneumovirus. In: Knipe DM, Howley PM, eds. Fields Virology. 

6th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2013:1089). 
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ies conducted in the 1980s explored the incidence 
of lower respiratory symptoms continuing for years 
after initial RSV infection. Particularly unexpected 
was the fi nding that at least one-third of children 
hospitalized with RSV bronchiolitis will continue to 
wheeze beyond 6 to 8 years of age (Figure 3).7–9 

More recent prospective studies of recurrent wheez-
ing following RSV infection have been conducted. 
A Swedish study of 47 infants hospitalized with 
culture-proven RSV bronchiolitis showed signifi -
cantly increased physician-diagnosed asthma (38%) 
compared with the 93 controls (2%) at age 7.5 years 
(P < .0001).10 Follow-up studies of the same cohort 
found increased risk for recurrent wheezing or asthma 
in the RSV group still present at age 13 years11 and 18 
years12 compared with controls.

Asthma
History of RSV infection is important both as a trig-
ger of asthma attacks and in the inception of asthma. 
Family history of asthma is the most important 
marker of a genetic predisposition to develop asthma. 
A multivariate analysis of the Swedish cohort dis-

cussed above showed that children with neither pre-
vious RSV infection nor family history of asthma had 
approximately a 5% risk of developing asthma by age 
7.5 years. None of the children with a family history 
of asthma but no history of RSV infection developed 
asthma during follow-up. Children who had an RSV 
infection without a familial predisposition to asthma 
had approximately a 20% risk of asthma development. 
Children with both previous RSV infection and a 
family history of asthma had the highest (~40%) risk 
of developing asthma.10 

These results provide important information 
about asthma pathogenesis in early life. The main 
implication is that even if a child has a genetic 
predisposition to asthma development, clinical 
manifestations will not develop without exposure to 
environmental agents that allow the actual expres-
sion of the predisposing genes, such as pollution, 
unbalanced diet, or early-life RSV infection. On the 
other hand, children without genetic predisposition 
can present with clinical manifestations undistin-
guishable from atopic asthma if their respiratory 
tract is exposed to specifi c viral pathogens during 

FIGURE 2. Etiology of acute respiratory infections in children. RSV is by far the most frequent cause of pediatric bronchiolitis and pneumonia. 
RSV = respiratory syncytial virus, ARI = acute respiratory infection. 

Adapted from Ducoffre G, Cauchi P, Hendricks E. Respiratory syncytial virus epidemiology in Belgium in 1998, 1999 and 2000. 
Presented at World Congress of Perinatal Medicine, Barcelona Spain, September 23-27 2001.
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crucial developmental windows in early life. Finally, 
the combination of genetic predisposition and 
adverse environmental exposures in infancy carries 
the highest risk of asthma. 

 RSV MANAGEMENT
Ribavirin
The life cycle of RSV after the initial infection affects 
treatment strategies. RSV produces no symptoms 
for at least 3 to 5 days following infection (“eclipse 
phase”), during which time it reproduces exponen-
tially and reaches the lungs, causing the fi rst symp-
toms to be observable after 5 to 7 days. By the time 
the fi rst symptoms emerge, the virus is already rapidly 
disappearing from the system.13 If ribavirin is admin-
istered at this point, the pediatrician has provided a 
virostatic agent against a virus that is no longer pres-
ent, and therapy will not only be ineffective, but it 
may trigger bronchospasms. 

The American Academy of Pediatrics (AAP) 
Committee on Infectious Diseases supported the use 
of ribavirin in 1993 guidelines,14 but changed their 
recommendation to “may be considered” in 1996.15 
The only exception for ribavirin use is in the immu-
nocompromised patient with RSV. In this scenario, 
the virus continues to replicate for months after 
the initial infection unopposed by the host defense 
mechanisms; therefore, aerosolized ribavirin therapy 

should be considered, either alone or in combination 
with humanized anti-RSV antibody. 

Other treatments
Corticosteroids have not been shown to have a sig-
nifi cant effect on RSV bronchiolitis.16 Alpha- and 
beta-adrenergic bronchodilators, such as epinephrine 
and albuterol, have shown very little or no effect on 
RSV symptoms in multiple controlled trials. The only 
effective treatment with proven effi cacy is supportive 
therapy with adequate fl uid intake and oxygen. Oral 
feeding should be withheld in patients with high 
respiratory rates to prevent aspiration.

 PROPHYLAXIS

 Vaccines
Vaccines have been ineffective against RSV and can 
be dangerous in children. RSV is not a strongly cyto-
pathic virus; illness results primarily from the host 
immune response against the infection rather than 
from the virus itself.16 Therefore, any vaccine carries 
the risk of creating a stronger and potentially danger-
ous immune response to the next infection.

In the 1960s, a formalin-inactivated RSV vaccine 
was introduced with deleterious outcomes—it was 
minimally protective and was responsible for infant 
deaths. Because mortality was not immediate, the 
vaccine continued to be administered throughout the 
season. Unfortunately, with their immunity modi-
fi ed, vaccinated children became severely ill when 
they came in contact with the wild-type virus dur-
ing the year following vaccination. The withdrawal 
of the formalin-inactivated vaccine still represents 
an important precedent that makes investigators and 
regulatory bodies very cautious about active immuni-
zation against this virus. 

Palivizumab
Palivizumab is a 96% human monoclonal antibody 
targeting the RSV F protein, and it offers passive 
immunity for infants at risk for severe infection. The 
Impact-RSV clinical trial of palivizumab showed that 
fi ve monthly intramuscular injections effectively 
reduced RSV hospitalizations by 78% in premature 
infants from 32 to 35 weeks gestation without bron-
chopulmonary dysplasia (BPD). Treatment offered 
only a 39% reduction in premature infants with BPD.17 

The most recent AAP guidelines18 recommend 
palivizumab prophylaxis with a maximum of fi ve 
monthly doses only in the fi rst year of life for other-
wise healthy infants born before 29 weeks gestation 
and for infants born before 32 weeks gestation with 
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FIGURE 3. This graph combines retrospective data from multiple 
studies suggesting an increased risk of subsequent wheezing in 
children who have had RSV infection in early life. The overall risk 
declines with age, but is still signifi cant several years after the 
original infection. 7–9
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chronic lung disease of prematurity (CLD) defi ned 
as a requirement for supplemental oxygen for at least 
28 days after birth. Prophylaxis is no longer recom-
mended in the second year of life, except for infants 
with CLD still requiring oxygen, corticosteroids, or 
diuretics. Palivizumab prophylaxis should be discon-
tinued if a breakthrough RSV hospitalization occurs 
because the likelihood of a second RSV hospitaliza-
tion in the same season is low. 

Palivizumab also should be considered for children 
with hemodynamically signifi cant congenital heart 
defects, profound immunodefi ciency, and pulmonary 
or neuromuscular pathologies impairing airway clear-
ance; however, no formal recommendation was made 
for patients with Down syndrome or cystic fi brosis due 
to insuffi cient data.18 The protective effect of palivi-
zumab appears to be cumulative, with almost half of 
the breakthrough infections observed in the clinical 
trials occurring after the fi rst injection or immediately 
following the second.17 

A recent randomized, double-blind, placebo-
controlled trial has shown that palivizumab given to 
premature infants during the fi rst year of life provides 
a 40% to 60% reduction of wheezing episodes.19 This 
trial confi rms the results of previous retrospective 
studies; however, further large multicenter trials of 
palivizumab prophylaxis in both premature and full-
term infants are needed to assess protection against 
recurrent wheezing and asthma, and to formulate 
evidence-based recommendations. 

 FUTURE DIRECTIONS
Nebulization of 3% saline improves mucociliary 
clearance and is increasingly being used in airway dis-
eases involving mucus plugging (eg, cystic fi brosis). 
It also has been reported to reduce length of hospital 
stay and provide symptomatic relief in patients with 
bronchiolitis, but its use remains controversial. In 
particular, it has not been shown to be effective at 
reducing hospitalization when used in emergency 
settings. Therefore, based on current evidence, the 
administration of hypertonic saline for bronchiolitis 
should be limited to hospitalized infants. 

Anti-leukotrienes used during the acute phase 
of RSV bronchiolitis have been shown to improve 
post-bronchiolitis respiratory symptoms, especially 
in younger patients with high urinary leukotriene E4 
(LTE4). However, a large, multicenter, randomized, 
double-blind, placebo-controlled trial with monte-
lukast failed to show statistically signifi cant clinical 
improvement. A post-hoc data analysis revealed that 
children with persistent respiratory symptoms after 

the acute phase of the infection may benefi t from 
montelukast, but the manufacturer (Merck) is no 
longer pursuing this indication.

There is not enough scientifi c evidence at present 
to support the use of DNAse or exogenous surfac-
tant in the setting of acute bronchiolitis. New gen-
erations of specifi c antivirals and vaccines based on 
immunogens offer hope as new options for prophy-
laxis and/or management of RSV infection in the 
not too distant future.

Recent basic science investigations have provided 
new fi ndings that could infl uence future therapies. 
Some of these studies have suggested that the tropism 
of RSV is not solely for the airway epithelium; rather, 
this virus can spread hematogenously to infect extra-
pulmonary targets, particularly the bone marrow stro-
mal cells where RSV fi nds a sanctuary niche shielding 
it from immune protection and allowing subclinical 
latency. In one study, RSV was found in the bone 
marrow of every child and in about 80% of adults 
tested.20 Similar fi ndings were replicated with other 
pathogens like Mycobacterium tuberculosis.21 This dis-
covery could direct future treatment strategies for a 
number of viral, bacterial, and parasitic infections. 

In another study, transplacental transmission of 
RSV from the mother’s airways to fetal lung tissues 
was shown for the fi rst time in an animal model of 
infection. When the virus enters fetal respiratory 
cells, it persists and induces the expression of neu-
rotrophic factors and receptors resulting in postnatal 
airways with dramatically increased parasympathetic 
innervation and methacholine reactivity. These 
structural and functional changes provide a suitable 
model to explain the development of long-term bron-
chial hyperreactivity following re-exposure to RSV in 
early life.22 

In conclusion, the search for a cure for the most 
common respiratory infection in children has hum-
bled several generations of investigators through the 
more than 50 years since RSV was discovered. Nev-
ertheless, the rapid evolution in the fi elds of virology 
and immunology and recent breakthrough discoveries 
promise to deliver new strategies that may make a dif-
ference in the management of this common infection 
and its long-term sequelae. 
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 ABSTRACT
Advances have been made in understanding and treating 
both common and rare dermatologic conditions. Atopic 
dermatitis benefi ts from bathing and ceramide moisturizers. 
Common allergic contact dermatitis may have specifi c 
presentations. Tinea capitis is effectively treated with 
terbinafi ne. Infantile hemangiomas should be treated early 
in the disease course and respond well to propranolol; any 
white sign of ulceration should be noted. Localized 
alopecia areata responds well to topical clobetasol, 
avoiding the need for intralesional injections. Topical 
rapamycin can be used to treat tuberous sclerosis. Further 
understanding of genetics will help guide pediatricians to 
the proper diagnosis and treatment of skin conditions.

P rimary care pediatricians are often asked 
about manifestations of both common and 
rare dermatologic disorders. They frequently 
encounter pediatric skin conditions, making 

it important to stay abreast of new developments in 
diagnosis and treatment. Common pediatric derma-
tologic diagnoses include atopic dermatitis, allergic 
contact dermatitis, tinea capitis, infantile heman-
gioma, and alopecia areata. Less common conditions 
include epidermal nevi and tuberous sclerosis.

 ATOPIC DERMATITIS (ECZEMA)
Atopic dermatitis, also referred to as eczema, is a 
common pediatric skin condition characterized by 

erythema, pruritus, scaling, lichenifi cation, and papu-
lovesicles (Figure 1). It affects up to 17% of children 
in the United States.1,2 A wide range of environmen-
tal factors, such as contact allergens, stress, food, skin 
fl ora, and humidity, affect the development and sever-
ity of atopic dermatitis. Studies also support a genetic 
basis; when both parents are atopic, their children 
have a 70% risk for developing atopic dermatitis.3 

Approximately 50% of European whites have a 
fi laggrin mutation thought to cause pediatric atopic 
dermatitis or eczema. The fi laggrin gene (chromo-
some 1q21) is located in the epidermal differentiation 
complex and encodes profi laggrin. The defect leads 
to a poor protein-lipid cell envelope and a loss of the 
fi laggrin hygroscopic amino acids that act as a natural 
barrier.4

Additionally, these patients have increased surface 
pH. This is of particular importance because at a 
certain pH, there is decreased inhibition of Staphylo-
coccus aureus. Decreased activity of ceramide metabo-
lism enzymes occurs, resulting in increased water loss 
along with increased entry of foreign substances.

The best treatment for atopic dermatitis is daily 
bathing with a mild, nondrying soap. Unfortunately, 
many parents purposely do not bathe their atopic 
children daily because they believe it is harmful. 
Many mild cleansers are available today that do not 
aggravate the condition. 

Another effective treatment for eczema is to apply 
a moisturizer. Previously, thick ointments likely to 
occlude water loss were applied, but research on the 
pathophysiological process of atopic dermatitis has 
led to the development of moisturizers and topical 
skin products targeted to correct reduced amounts 
of ceramides and natural moisturizing factors in the 
skin with natural moisturizing factors, ceramides, and 
pseudoceramide products.5 A ceramide-containing 
moisturizer should be applied immediately after giv-
ing the child a bath. These moisturizers are available 
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over-the-counter but can be relatively expensive. 
Some popular ceramide-containing skin lubricants 
include CeraVe cream, Cetaphil RestoraDerm cream, 
Aveeno eczema cream, and Eucerin eczema cream. If 
cost is an issue, a thick emollient such as petroleum 
jelly can be used. 

Prevention
Several theories have been proposed to explain the 
development of eczema beyond genetic predisposi-
tion, leading to attempts to prevent its development. 
Theories include breastfeeding—both nursing and 
not nursing. While it seems that breastfeeding should 
be protective against atopic dermatitis, unfortunately 
there is no proof of this. Also, withholding certain 
foods during the introduction of solid foods (and 
not eating certain foods during nursing) will not 
decrease the risk of developing atopic dermatitis. 
Early exposure to farm animals has been debated as 
causative, and there is evidence that early exposure 
to antibiotics increases atopic dermatitis risk. Lastly, 
maternal fi sh oil or probiotic ingestion during preg-
nancy has not changed the rates of atopic dermatitis 

in infants.6,7 Therefore, the best course of action is to 
provide simple skin care guidelines and treat children 
as they present with atopic dermatitis.

 ALLERGIC CONTACT DERMATITIS
Contrary to previously held beliefs, allergic contact 
dermatitis is not rare in children. In fact, rates are 
equal between children and adults. Allergic contact 
dermatitis or irritant contact dermatitis is also asso-
ciated with skin barrier breakdown common among 
atopic dermatitis patients. Additionally, atopic der-
matitis patients may exhibit allergic contact derma-
titis due to exposure to various topical preparations.8 

Toilet seats
Recently, allergic contact dermatitis has been reported 
in association with toilet seats,9 possibly due to poly-
urethane or polypropylene in the seat.10 Another pos-
sible reaction may be to chemicals in antiseptic wipes 
used on the toilet seat. The presentation of allergic 
contact dermatitis due to toilet seat contact is higher 
on the posterior thigh for older children compared 
to that seen in toddlers and younger children. It can 

FIGURE 1. Child with facial atopic dermatitis. 
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be differentially diagnosed from atopic dermatitis 
because it is limited to the posterior leg.11

Baby wipes
Some baby-wipe brands contain the allergen methyl-
isothiazolinone, alone or in combination with meth-
ylchloroisothiazolinone.12 Even expensive brands 
marketed as hypoallergenic may contain these chem-
icals or other types of preservatives. Interestingly, 
some parents continue to use baby wipes on their 
children’s faces and bodies as they grow up to provide 
a quick clean up. So, in children who are toddler age 
or older, allergic contact dermatitis to baby wipes 
may not be localized to the anogenital area. Consider 
this condition in the differential diagnoses with “lip 
licker” dermatitis. 

Car seats
Car seats also are associated with contact dermatitis 
but the specifi c allergen is unknown. The presentation 
is similar to toilet seat dermatitis as the posterior leg 
is affected while the anterior leg remains clear. This 
type of contact dermatitis is more frequently reported 
with the use of car seats made of tightly woven, shiny 
material. A cotton cloth barrier can be placed over 
the car seat to prevent skin contact.13

Sports equipment
Allergic contact dermatitis may be associated with 
the use of shin guards and neoprene wetsuits, with 
p-tert butylphenol formaldehyde resin as the likely 
allergen.14 There is obvious delineation of the affected 
and nonaffected skin, which can help rule out atopic 
dermatitis (Figure 2). However, there is the poten-
tial for atopic dermatitis to develop with use of these 
items because the skin is occluded for long periods 
and will sweat, causing a reaction. Again, providing a 
barrier between the surface of the shin guard or wet-
suit and the skin will help.

Metals
Finally, nickel and other metals are known sources of 
allergic contact dermatitis.15

 TINEA CAPITIS
The challenge for this dermatologic condition is fi nd-
ing an effective treatment without a prolonged course 
of medicine. If tinea capitis continues for too long, 
the infl ammatory process can result in permanent 
alopecia. The condition is caused by fungus, most 
commonly Trycophyton tonsurans.16 Terbinafi ne (3–8 
mg/kg/day for 2–4 weeks) is superior to griseofulvin 
for T tonsurans; however, griseofulvin is superior to 

terbinafi ne for treating Microsporum species.17 Health 
insurance coverage of terbinafi ne is a concern for 
some families. Finally, children with tinea capitis 
should use a sporicidal shampoo, selenium sulfi de, or 
ketoconazole to decrease the spread of spores.

 INFANTILE HEMANGIOMAS

Propranolol
The major breakthrough in pediatric dermatology 
of the past decade has been the use of propranolol 
to treat infantile hemangiomas. Propranolol hydro-
chloride (Hemangeol) received US Food and Drug 
Administration (FDA) approval in March 2014 for 
the treatment of proliferating infantile hemangioma. 
The proposed mechanism of action is suppression of 
vascular endothelial growth factor and basic fi bro-
blast growth factor in in vitro hemangioma-derived 
stem cells.18

Propranolol is indicated for complex cutaneous, 
visceral, hepatic, and airway infantile hemangiomas. 
For most children, treatment with oral propranolol 
is preferable to prolonged treatment with systemic 
steroids. If propranolol is started early in the disease 
course, it can greatly reduce the need for extensive 
surgery, which is of particular importance when the 

FIGURE 2. Shin guard contact dermatitis occurring on the anterior 
leg. Note the obvious demarcation of the border of the shin guard.
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nasal tip, oral mucosa, and face are affected. Children 
with large hemangiomas that are prone to ulceration 
also greatly benefi t from propranolol treatment. 
Ulcerated hemangiomas are extremely painful and 
problematic, and can take months to heal (Figure 3). 

Concomitant abnormalities and PHACE
A visceral evaluation is generally indicated for chil-
dren with fi ve or six lesions, but hemangioma size 
should also be considered when determining the need 
for additional tests. When a facial, scalp, or neck 
infantile hemangioma is larger than 5 cm, imaging 
studies are indicated to check for vascular anomalies 
in the brain and congenital heart defects (most com-
monly aortic problems). 

A subgroup of these children have PHACE (pos-
terior fossa anomalies, hemangioma, arterial lesions, 
cardiac abnormalities/aortic coarctation, and eye 
abnormalities) syndrome. A consensus guideline 
found that evidence supports treating these patients 
with propranolol.19 However, there have been isolated 
reports of acute ischemic stroke in PHACE syndrome 
patients on concomitant steroid therapy with severe 
arteriopathy. Therefore, before initiating propranolol 
therapy, infants with large facial hemangiomas who 
are at risk for PHACE should be evaluated with mag-
netic resonance angiography of the head and neck, 
and with cardiac imaging that includes the aortic arch. 

Propranolol dosing
The FDA-approved dosing of propranolol hydrochlo-
ride is 1 to 3 mg/kg/day. Side effects include hypo-
glycemia, hypotension, exacerbation of asthma or 

respiratory infections, dental caries, cold extremities, 
and night terrors. These side effects should be closely 
monitored for, particularly in younger infants; how-
ever, propranolol has a relatively benign safety profi le 
that should be taken into consideration in the risk/
benefi t analysis. 

New pathogenesis insights
In addition to breakthrough treatment, a greater 
understanding of the pathogenesis of infantile hem-
angiomas has been attained. The most rapid lesion 
growth phase occurs at a younger age than was previ-
ously believed, and it is now thought to be greatest 
when patients are between 5.5 and 7.5 weeks old.20

Treatment initiation before the rapid growth period, 
rather than after, is crucial to successful outcomes. 

Additionally, research has identifi ed some of the 
clinical signs prior to ulceration of infantile heman-
gioma.21 A white central area occurring in a prolif-
erating lesion is predictive of ulceration. This white 
coloration of the proliferation stage should not be 
mistaken for the graying of involution that occurs 
when infants are older than 3 months. Again, initiat-
ing early propranolol therapy should prevent some of 
the pain associated with hemangiomas that are likely 
to ulcerate. 

 ALOPECIA AREATA
Intralesional steroids have been the gold standard 
of treatment for localized alopecia areata. However, 
for children who cannot tolerate the injections, can 
topical steroids achieve enough penetrance to reduce 
lesion duration? A recent study compared twice-daily 
application of clobetasol propionate 0.05% cream or 
hydrocortisone 1% cream for 6 weeks on followed by 
6 weeks off for 24 weeks in children with alopecia 
areata affecting at least 10% of scalp surface area. The 
clobetasol cream was superior in terms of decreasing 
alopetic surface area compared with hydrocortisone.22

In reference to the effi cacy of clobetasol cream, only 
localized alopecia areata showed this response, and 
not alopecia totalis or universalis.

 RELATIVELY RARE DIAGNOSES

Epidermal nevi
Epidermal nevi size and phenotype have guided treat-
ment decisions when evaluating these lesions. It is 
believed that epidermal nevi are due to RAS/MAPK 
mutations, and further examination of genetic causes 
has become increasingly important. If the genetic 
mutation is known, clinical signs and genetic testing 
can be used to monitor children for conditions poten-

FIGURE 3. A 3-mon th-old infant with an ulcerated infantile 
hemangioma of the right thigh. 
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tially related to this mosaic disorder, and to properly 
diagnose and treat the lesions.

Recently, researchers have been able to explain 
why some children with large epidermal nevi develop 
hypophosphatemic rickets and others do not. Muta-
tions in HRAS or NRAS can lead to an increase in 
fi broblast growth factor-23, resulting in this bone 
abnormality.23

Tuberous sclerosis
Tuberous sclerosis (TS) is remarkable for noncancer-
ous lesions occurring in skin, brain, kidneys, nervous 
system, heart, lungs, or retina. Skin presentations 
include patches of light-colored skin, thickened 
skin, growths under the nails, and facial lesions that 
resemble acne. Ash leaf or café au lait macules may 
occur, as well as large plaque angiofi bromas. 

While oral rapamycin has been used to treat 
internal tumors related to TS, a low-dose topical 
formula has been shown effective for treating facial 
angiofi bromas of TS.24 This new therapy is important 
given the impact of facial anomalies on psychosocial 
development. In addition, topical rapamycin avoids 
the need for laser treatment, which is more painful 
and less effective.

 SUMMARY
The understanding of common and rare skin condi-
tions has increased during the past decade. Studies 
in dermatologic diagnoses and treatment have pro-
duced new insights into genetic mutations, including 
those involved in the development of epidermal nevi. 
Serendipitous fi ndings, such as the use of propranolol 
for infantile hemangiomas, have also occurred. These 
advances have allowed for greater diagnostic accu-
racy and better treatments. Less invasive treatment 
strategies also have been developed, including clo-
betasol cream for localized alopecia areata and topi-
cal rapamycin for tuberous sclerosis, and these have 
led to greater compliance, fewer treatment-related 
adverse effects, and more effi cacious outcomes.
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 ABSTRACT
Learning disabilities are common and can negatively 
affect the individual and, ultimately, society.  Pediatricians 
should be able to identify the risk factors for learning dis-
abilities, recognize the early warning signs, and apply the 
appropriate diagnostic tools. Pediatricians also can play a 
crucial role by encouraging schools to provide accommo-
dations for the child, requesting multifactorial evaluations 
from the school district, and referring patients for detailed 
neuropsychological evaluation outside the school district 
when appropriate. Information from the pediatrician can 
help the school formulate an individualized education 
plan for the child. Additionally, the primary care pediatri-
cian can support families with referrals to appropriate 
healthcare specialists.

L earning disabilities can negatively affect the 
child, family, school, and, ultimately, society. 
Approximately 10% of US children have a 
learning disability.1 Unfortunately, learning 

disabilities are often unaddressed, under-addressed, or 
incorrectly addressed by family and schools.

Pediatricians are well positioned to address these 
concerns, refer for screenings and diagnoses, and pro-
vide additional support. This requires knowledge and 
skills to identify the risk factors for learning disabili-
ties, recognize the early warning signs, and apply the 
appropriate diagnostic tools. Additionally, primary 
care pediatricians can support families with referrals 
to appropriate healthcare specialists and by commu-
nicating with patients’ schools.

 LEARNING DISABILITIES DEFINED

There is no universal consensus regarding what con-
stitutes a learning disability. The American Pediatrics 
Association defi nes specifi c learning disorder as read-
ing, written expression, or mathematics skills that are 
substantially lower than expected for the individual’s 
age, measured intelligence, and age-appropriate edu-
cation level or when achievement falls below a set 
standard.2 

The Individuals with Disabilities Education Act 
(IDEA),3 which governs considerations schools 
must make for learning-disabled students, more 
broadly defi nes specifi c learning disability as 
impairment in one or more of the following: math, 
understanding or using written or spoken language, 
information processing, memory, and reading. Spe-
cifi c reading impairments include dyslexia, ortho-
graphic impairment (inability to memorize words), 
and hyperlexia disorder (comprehension diffi cul-
ties). The IDEA also includes conditions such as 
perceptual disabilities, brain injury, minimal brain 
dysfunction, and developmental aphasia as learn-
ing disabilities. 

 EPIDEMIOLOGY

Approximately 10% of children in the United States 
have a learning disability. Of those affected, 40.7% 
have a learning disability in reading, language, math, 
information processing, or memory.  Speech or lan-
guage impairments affect 18.5%, of which dyslexia 
is the most common disability, affecting up to 80%. 
Mental retardation affects 7.4%, and 6.4% have seri-
ous emotional disturbances that prevent learning. 
In addition, up to 35% of those with a learning dis-
order have comorbid attention defi cit hyperactivity 
disorder (ADHD) or other mental health diffi culties 
including depression, anxiety, bipolar disorder, and 
obsessive compulsive disorder. Learning disabilities 
are twice as common in children with chronic health 
conditions.1,4,5
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 LEARNING DISABILITY ASSESSMENT
Medical conditions
The medical evaluation for suspected learning dis-
ability must be tailored to rule out obvious underlying 
or associated medical issues. Fetal alcohol syndrome, 
dysmorphisms, other syndromes, and apparent genetic 
causes should be ruled out.

Vision and hearing screens should be ordered and 
patients should be assessed for other potential sensory 
impairments that may resemble features of a learning 
disability. Medications such as anticonvulsants may 
have side effects that can cause learning diffi culties and 
in older children, substance abuse must be ruled out. 

Risk factors
A medical history should identify risk factors for learn-
ing disabilities. These include prematurity, low birth 
weight, early-life malnutrition, poverty and under-
stimulating environments, head injury, epilepsy, and 
chronic health conditions. A family history of learn-
ing disabilities, including dyslexia or other learning 
disabilities, attention defi cit, memory diffi culty, and 
dropping out of school, are also risk factors.6

Early warning signs
Early warning signs of learning disability are listed 
in Table 1. Speech delay is particularly important to 
assess and parents should be asked about the child’s 
history of acquiring language. Children with problems 
discriminating sounds may present with diffi culty in 
articulation. 

Asking parents whether the child has trouble 
rhyming words, learning song lyrics, or carrying a 
tune is often helpful. For example, a child may be able 
to recite the words to “Happy Birthday to You” but 
cannot sing it. These questions provide information 
about ability to memorize words, follow directions, 
recite words back, and can indicate possible speech or 
hearing diffi culties. 

Written language ability can be assessed with 
pseudoword decoding or deciphering nonsense words 
based on phonemic awareness. 

Although diffi culty following directions can be 
an early warning sign, many children have problems 
in this area without a specifi c learning disability, 
especially if the direction is not in accordance with 
the level of neurological development (ie, complex 
instructions given to a younger child). 

Fine motor skill impairment can be observed when 
children cannot easily hold utensils, button or buckle 
clothing, or manipulate small objects such as pencils 
and crayons. However, the ability to manipulate 
small objects should not rule out learning disability 

in institutionalized children or those from larger 
families, where small motor skills and independent 
dressing develop earlier. Other warning signs may be 
better indicators in these children.

Impaired visual-spatial processing may be mani-
fested in a younger child as diffi culty matching shapes 
and in an older child or adolescent as inability to 
copy information from a smart-board or whiteboard 
onto paper. Learning disabilities also may present 
as diffi culty with processing of visual and auditory 
information.

Executive function
Learning disabilities can affect working memory and 
processing speed, which are basic cognitive processes 
subservient to the higher-order executive functions. 
The prefrontal cortex does not start to fully develop 
until a child is 7 to 8 years old. Impairment in this area 
may present as diffi culties with time management, orga-
nization, or losing things. Those with right hemisphere 
involvement may have nonverbal learning disabilities 
exhibited as diffi culty understanding math and word 
problems, and diffi culty with perceptual reasoning. For 
example, the child may be able to repeat information 
in a rote manner but not grasp the meaning of what is 
said. This is sometimes termed a “cocktail personality,” 
in which a child’s conversation becomes nonsensical.

Nonverbal learning disabilities also are often seen 
in those with fetal alcohol syndrome or other fetal 
alcohol spectrum disorders such as alcohol-related 
neurodevelopmental disorder.

TABLE 1
Early warning signs of learning disability

Speech delay
Problems discriminating sounds
Diffi culty rhyming words
Diffi culty learning letters and sounds
Diffi culty following directions
Diffi culty responding to questions
Diffi culty recounting stories or events
Loses belongings
Diffi culty managing time
Diffi culty learning time, days of the week, months
Diffi culty manipulating small objects
Diffi culty with utensils
Diffi culty coloring within lines
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Attention defi cit hyperactivity disorder
Learning disorders appear to have an established asso-
ciation with ADHD. Children with ADHD are twice 
as likely to have dyslexia, and, conversely, children 
with dyslexia are twice as likely to have ADHD. It 
is therefore diffi cult to establish which condition is 
primary. Did the ADHD behavior precede the dys-
lexia and accentuate a reading diffi culty? Perhaps the 
dyslexia was primary, which led to inattentiveness on 
account of the inability to decipher words. 

For these reasons, psychological assessments should 
be performed in a timely fashion to delineate the 
cause. It is easier for the general pediatrician to screen 
for attention problems than for dyslexia. Validated 
tests that screen for reading disorders in 3- to- 5-year-
old children are not a routine part of well-child care. 

 SCHOOL SUPPORT
The IDEA requires that public schools assess chil-
dren to determine their needs and provide the neces-
sary support to address those needs.5 The goal is to 
ensure that all children receive free and appropriate 
education.

 Assessment types
School districts’ assessments vary, but they are required 
to evaluate all areas of suspected disability, including 
during all parts of a school day, and to be carried out 
in a nonrestrictive environment (ie, educated in the 
regular classroom the student would attend if not dis-
abled). The objective is to determine whether a child 
is eligible for an individualized education plan (IEP). 

Schools have two options for learning disability 
assessment. The most common is a psychoeducational 

evaluation that includes cognitive and achievement 
assessment. Time limits for completing these assess-
ments vary by state. 

The alternative is to provide a response to inter-
vention (RTI) approach. According to the National 
Center on RTI, “schools identify students at risk for 
poor learning outcomes, monitor student progress, 
provide evidence-based interventions, and adjust the 
intensity and nature of those interventions depending 
on a student’s responsiveness, and identify students 
with learning disabilities or other disabilities.”7 With 
RTI, there are varying levels of intensity, which may 
result in undue delays in education as a result of the 
observation period prior to intervention. 

Any assessment requires evaluation of speech, lan-
guage, and mathematics by a qualifi ed professional, 
but the school is not required to do psychological or 
educational assessment. The role of school systems is 
not to provide comprehensive mental health support 
for students.

Individualized education plans
If an assessment fi nds a learning disability currently 
covered by IDEA (Table 2) and the disability affects 
effective educational progress, the school must 
develop an IEP for the student.  

An IEP is a written contract outlining specifi c 
goals and measurable outcomes. It may include school 
placement determination and specifi c services like 
occupational therapy, physical therapy, speech, and/
or special education services. The outcomes of an IEP 
can vary widely from state to state. 

504 plans
When an assessment fi nds a covered disability but the 
disability is determined not to be a cause of educa-
tional impairment in terms of the child’s functioning 
in the school, the child will not qualify for an IEP but 
may be eligible for a 504 plan. Typically, a 504 plan 
involves making appropriate accommodation such as 
classroom seating location, homework modifi cations, 
and testing modifi cations. 

Disagreement
There are options when the family and school dis-
agree on the assessment outcome or the extent of 
an IEP plan. It is usually benefi cial for the family to 
accept the IEP so that something is in place for the 
child while attempts are made to resolve the issue. 
In some cases, the family may choose to pursue their 
state-specifi c appeals process or mediation and/or to 
proceed to litigation. They also have the right to pur-
sue independent assessment of their child’s suspected 

TABLE 2
Learning disabilities covered by the 
Individuals with Disabilities Education Act

Autism
Developmental delay (for children younger than 9 years old)
Hearing and/or vision impairment
Mental retardation
Serious emotional disturbance
Specifi c learning disability
Speech and language impairment
Traumatic brain injury
Other health impairment
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learning disability; however, this is an out-of-pocket 
expense that may not be covered by health insurance. 
Furthermore, the school is not required to accept 
independent assessor results or recommendations. 

There may be benefi ts from independent neuropsy-
chological evaluations because most school districts do 
not have access to neuropsychologists. Neuropsycho-
logical evaluations can provide a detailed assessment of 
higher-level cognitive abilities, such as executive func-
tion, memory, visual-spatial processing, visual-motor 
processing, language function, effort, and attention. 

 THE PEDIATRICIAN’S ROLE

School communication
The pediatrician can play a key role in requesting the 
initial multifactorial learning disability assessment on 

behalf of the family. Cleveland Clinic has template 
letters available for both the parents and the pediatri-
cian to send to the school that can be adapted (Figure 
1). Both should state the suspected learning disability 
ing disabilities and problems and should be addressed 
to the school principal. 

Pediatricians can also communicate with the 
teacher about classroom strategies before an IEP 
or 504 Plan is determined, in order to help set the 
context of what may be coming. Surprisingly, many 
teachers are unfamiliar with requirements made for 
learning-disabled students, such as the benefi ts of 
seating the child toward the front of a class. 

Talk to the child
The pediatrician should emphasize to the child that 
everyone learns differently and in a way best suited 

FIGURE 1. Templates used by Cleveland Clinic pediatricians to request evaluations. 

Letter from parent to school

[Date] Parent/Legal Guardian of [Patient Name]
[Principal Name] [Parent Address]
[School Address]

RE:  Request for Multi-factored Evaluation (MFE) 
Student Name:  
Date of Birth:   
Grade: [1-12]

Dear Principal [Name], 

My child, [name], goes to your school. [Name] is having problems 
in school, and he needs help. 

I want the school to conduct a Multi-Factored Evaluation (MFE) 
of [name] to see if he needs special education. 

My child is having diffi culty with:  [school issues].

I understand that the school must answer this request in writing 
within 30 calendar days. My address is listed at the top of this 
letter and you may call me at:  [phone number]. 

I look forward to working with the school to improve my child’s 
education. 

 Sincerely, 
 [Parent/Legal guardian name]

Letter from pediatrician to school

[Date] [Pediatrician name]
[Principal Name] Cleveland Clinic Children’s
[School Address]

RE:  Request for Multi-Factored Evaluation (MFE) 
Student Name:  
Date of Birth:  
Grade: [1-12] 

Dear Principal [Name], 

I am a pediatrician at Cleveland Clinic Children’s Hospital. [Child 
patient’s name] is my patient. 

I believe [child patient’s name] has a disability. Because of that 
disability, I believe he may need special education and related 
services. 

The parent(s) or guardian(s) of [child patient’s name] inform me that 
they have taken some steps to request a multi-factored evaluation 
(MFE) for special education. 

I have observed or learned that [child patient’s name] has 
problems with the following issue(s) which makes me believe an 
MFE is needed: [school issues]. 

Please don’t hesitate to contact me at 216-444-KIDS (5437) if you 
have additional questions about this letter. 

 Sincerely,
 [Pediatrician’s name]
 [ME:#] 
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to him or her. The child should know that everyone’s 
brain works differently, and every child should try 
to work hard at school because it is their job in life 
at that age. Children can relate to an analogy that 
the brain is like a computer, with some models being 
faster than others and analyzing data differently. 

Parents can help children build on their natural 
strengths and talents despite the learning disability. 
Point out that some children are good at math, oth-
ers at reading, and some mainly excel at sports or the 
arts. It may be helpful to provide real-life examples of 
people who are successful despite learning disability, 
such as a celebrity with dyslexia.

Talk to the parents/guardians
Parents/guardians need to know that learning dis-
ability is not the result of poor parenting. Moreover, 
emphasize that the child is not lazy or stupid and that 
the condition can be very exhausting and frustrating 
for the child. Their child will have good and bad days, 
much like they do at their own work. Patience, rather 
than force, should be stressed.

Encourage parents to fi nd alternative ways to teach 
their child that make it easier for them to learn. 
Online education programs may serve as benefi cial 
supplements for these children, and fi eld trips can 
provide more hands-on learning. In addition, talk 
to parents about the need for additional, indepen-
dent testing and be able to refer them to appropriate 
sources for such testing as well as to neuropsychologi-
cal resources, when warranted.

 CONCLUSION
As families increasingly turn to pediatricians to 
address learning disabilities and problems children 

are having at school, physicians need to understand 
the various diagnoses and be able to assist with proper 
assessments. While schools must provide modifi ca-
tions when a diagnosis is made, there is sometimes 
disagreement about what the specifi c learning dis-
ability is and its extent of involvement in the child’s 
education. Diagnosing and addressing learning dis-
ability early can lessen various behavioral problems, 
help prevent dropping out of school, and enhance life 
outcomes for the child.
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 ABSTRACT
Screening and surveillance are crucial components to the 
early detection of developmental disorders in children, 
which enables early interventions that provide the best 
chances for improved outcomes. Identifying a developmen-
tal disorder is the initial step in evaluating the disorder. 
Surveillance is a fl exible, continuous, longitudinal process 
aimed at identifying concerns, and it should be performed 
at every well-child visit. Screening involves administering 
a brief, standardized tool normalized for specifi c ages 
and stages of development to identify any developmental 
delays or specifi c concerns such as autism. Screening is 
recommended at every offi ce visit and whenever a parent 
expresses a concern. Two general types of screening tests 
are available: problem-specifi c screening and broadband 
developmental screening. For each type, there are multiple 
different tests available that can be administered by a 
parent or a health care provider. Factors to consider in the 
test selection are the age range for which it is intended, 
time it takes to complete and score, cost, whether the test 
is paper-based or electronic, and the language availability.

A pproximately 1 in 6 children in the United 
States had a developmental disability or 
a chronic physical, behavioral, or emo-
tional condition that placed them at risk 

for developmental disability in 2008.1 These data 
also show that the prevalence of these disabilities 
increased by 17.1% from 1997 to 2008. The trend is 
even greater for autism. In a study of 8-year-old chil-
dren in Atlanta, GA,2 the estimated prevalence of 
autism spectrum disorder increased 269% from 1996 

to 2010, an average increase of 9.3% each year. 
Overall, the prevalence of any developmental dis-

ability was 13.9%. This includes the following preva-
lence percentages1: 

• Learning disabilities, 7.7%
•  Attention defi cit hyperactivity disorder 

(ADHD), 6.7%
• Other developmental delay, 3.7% 
• Autism spectrum disorder, 1.47%.
Despite the high prevalence of these disabilities, 

many children are not appropriately diagnosed and 
treated. More than 30% of parents referred to profes-
sionals reported that help was not offered for their 
children’s developmental disorders.3

 IDENTIFICATION
Early identifi cation through screening and surveil-
lance is crucial because it enables early intervention, 
which improves outcomes for children with devel-
opmental disorders. Identifying a developmental dis-
order is the initial step in evaluating the disorder. It 
permits access to disease-specifi c intervention, and it 
helps parents understand their child’s needs. 

Identifi cation also allows for reproductive counsel-
ing. For example, if a child has an autism spectrum 
disorder, the parents can be informed about their risk 
of having another child with the disorder. Siblings 
of these children have increased risks of a learning 
disorder. Finally, early identifi cation allows access to 
free behavioral intervention though the Individuals 
with Disabilities Education Act, parts B (school-aged 
children) and C (36 months and younger).4 

 SURVEILLANCE
Ongoing surveillance is advised in addition to screen-
ing for developmental disabilities.5 Surveillance is a 
fl exible, continuous, longitudinal process performed 
at every well-child visit and aimed at identifying con-
cerns. Screening involves administering a brief, stan-
dardized tool normalized for specifi c ages and stages of 
development to identify any concerns. 
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Surveillance components
The components of developmental surveillance 
include the following5:

• Eliciting and addressing parents’ concerns 
•  Obtaining a developmental history by asking 

about developmental changes since the previ-
ous visit and requesting age-specifi c information 
(eg, whether the child is pointing or walking)

•  Making accurate developmental and behavioral 
observations on fi ne and gross motor skills, 
speech and language, and social engagement

• Conducting a neurologic examination
•  Identifying environmental, genetic, biologic, 

social, and demographic factors that present 
potential developmental risks or protection 

•  Maintaining an accurate record of documenting 
the process and fi ndings.

The developmental history should note milestones 
and any delay, deviation, or regression from standard 
development expectations. Specifi c patient risk fac-
tors such as preterm birth, prenatal substance expo-
sure, seizures, and growth abnormalities should be 
documented. Family risk factors including parental 
mental health, developmental disorders, or history of 
substance abuse should be recorded. 

Developmental patterns should be assessed at 
each visit and classifi ed as normal, delayed (normal 
sequence but slower rate of acquisition skills), dis-
sociation (delay in one area of development but not 
others), deviance (achievement of milestones but not 
in the typical sequence, such as occurs with cerebral 
palsy), or regression (loss of previously acquired skills 
or a slowing or cessation of acquiring new skills).

Surveillance should note any abnormalities of 
body posture, patterns of movement, and muscle 
tone. Surveillance also should include looking for ste-
reotypic movements like hand fl apping, rocking, pac-
ing, spinning, toe walking, and repetitive behaviors 

(such as overly repetitive play). Eye contact should 
also be assessed. For example, does the child initiate 
eye contact, make only selective eye contact, or avoid 
eye contact? 

Verbal and nonverbal communication should be 
assessed when observing how the child interacts with 
the physician and family members. Does the child 
use gestures such as pointing appropriately? Children 
with defi cits in symbolic language, such as those with 
autism spectrum disorder (speech, gestures), may use 
hand-over-hand communication such as leading a 
parent by the hand or placing a parent’s hand on what 
they want. Tantrums also can occur in children with 
developmental disabilities who lack more appropri-
ated ways to communicate.

Behavioral observation includes scrutinizing 
engagement, impulsivity, and attention span. Tan-
trums, irritability, oppositionality, unusual fearful-
ness, and anxious, sad, or fl at affect are warning signs 
of potential developmental or behavioral disorders. 
Facial expressions should be appropriate to the 
circumstance. 

 SCREENING
All infants, toddlers, preschoolers, and early elemen-
tary-aged children should be screened at regular inter-
vals. Older school-age children with developmental 
concerns or who are struggling in school may require 
testing by a psychologist.

The American Academy of Pediatrics (AAP) 
recommends routine developmental screenings for 
specifi c disorders at ages 9, 18, and 30 months (or at 
24 months if a 30-month visit is not planned).5 The 
screening at 9 months is intended to uncover poten-
tial vision and hearing problems, cerebral palsy, and 
other neuromotor disorders. At 18 months, screen-
ing can help identify cerebral palsy, autism spectrum 
disorders, global developmental delays, and specifi c 
language disorders. Screening for autism, global 
developmental delays, and specifi c language disorders 
should be repeated at the 24- or 30-month visits. In 
addition, AAP recommends an academic readiness 
assessment at age 4 to 5 years. 

Development also should be screened whenever a 
parent expresses concern. Parental concerns about a 
child’s speech, language, behavior, or other develop-
ment have a sensitivity and specifi city in detecting 
developmental defi cits that approximates those of 
commonly used screening tools.3 The message is to 
act immediately if a parent expresses a concern. If a 
parent is not concerned, continue with routine sur-
veillance and scheduled screening.

Screening vs surveillance

Screening

Involves administering a brief standardized tool for 
identifying concerns. Normed for specifi c ages/stages of 
development.

Surveillance 
Is a fl exible, continuous, longitudinal process performed at 
every well-child visit. Aimed at identifying concerns. 
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 SCREENING TOOLS
The two types of screening are problem-specifi c 
screening and broadband developmental-behavioral 
screening.

•  Problem-specifi c screens are available for 
autism, speech delay, cognitive delay, or motor 
delay; they do not assess multiple different areas 
of development. 

•  Broadband developmental-behavioral screen-
ing tests are general and assess multiple areas of 
development, including autism. 

Standardized tools with known reliability, sensitiv-
ity, specifi city, and validity should be used. If the par-
ents express no specifi c concerns, broadband devel-
opmental-behavioral and autism screening should 
be conducted at the AAP-recommended intervals. 
If a concern is noted on screening using a problem-
specifi c tool, broadband screening is recommended 
because an abnormality in one domain may be a red 
fl ag for other developmental abnormalities.

Factors to consider in the choice of a test are the 
age range for which the test is intended, cost, length of 

time it takes to complete and to score, whether the test 
is paper-based or electronic, and the language avail-
ability (many tests are available in several languages). 

Screening tests may be administered by the pri-
mary care physician or trained offi ce staff before the 
scheduled offi ce visit and then interpreted by the 
physician. Alternatively, screening tests meant to be 
completed by parents, teachers, or daycare providers 
can be mailed to the home before a scheduled visit to 
be completed and then interpreted by the physician 
at the next offi ce visit.

There are many resources for screening tools and 
algorithms, both broadband and autism-specifi c. Some 
commonly used tests are compared in Table 1.6,7

 BILLING CODES
The CPT code 96110 (developmental testing; lim-
ited, with interpretation and report) is used for 
screenings completed by a parent (or other caregiver) 
and interpreted by the health care provider. The code 
can be used for each screening tool, if multiple tools 
are used per visit. Testing administered, scored, and 

TABLE 1
Commonly used developmental screening tests, both autism-specifi c and broadband6,7

  Administration
 Ages time Cost Sensitivity Specifi city

Autism-specifi c screening tools
M-CHAT: Modifi ed Checklist 16–30 mo 5 min Free 85%–87% 93%–99%
for Autism in Toddlers    95%–99% 95%–99%
(www.mchatscreen.com)

PDDST-II: Pervasive Developmental  12–48 mo < 15 min Cost 92% 91%
Disorders Screening Test-II
(www.pearsonclinical.com)

Broadband developmental-behavioral screening tests
ASQ: Ages and Stages Questionnaire,  1–66 mo 10 min Cost 82%–89% 78%–91%
Third edition    50%–100%  39%–100%
(www.agesandstages.com)    depending on age depending on age

ASQ: Social Emotional Test Varies 10 min Cost 71%–85%  90%–98%
(www.agesandstages.com)

PEDS: Parents’ Evaluation  0–8 yr 2 min Cost 86% (44%–78%  74% (63%–81%)
of Developmental Status Test    primary care sample)
(www.pedstest.com)    38%–79% 72%–85%

Brigance Early Childhood Screens III 0–35 mo 10–15 min Cost 73%–100% 72%–100%
(www.curriculumassociates.com) 3–5 yr   74%–100% 85%–100%
 5–6 yr     depending on age
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interpreted by the provider can be billed under CPT 
code 96111 (developmental testing; extended, with 
interpretation and report). The CPT code 96111 can 
be used only once per encounter, regardless of the 
number of tests administered. 

 DISCOVERING AN ABNORMALITY: 
REFERRALS, RESOURCES

Appropriate referral is indicated if a developmental 
concern has been uncovered during screening. If a 
concern is raised, either by parent report or identifi ed 
by screening/surveillance, the child should be referred 
to the appropriate specialist for diagnostic testing (eg, 
developmental and behavioral pediatrics, neurology). 

If the child is younger than 3 years, the Help Me 
Grow program (www.Helpmegrow.org) can provide 
additional screening and connect families to devel-
opmental services. It uses a network of community 
providers for support and maintenance during the 
referral process. Children 3 years and older are eli-
gible for evaluation through the public school system. 

Referral to physical therapy, occupational therapy, 
and speech and language evaluation may be appropri-
ate. An audiology referral for a hearing evaluation is 
recommended whenever a concern is raised.

Neurology or physiology can be useful for evaluat-
ing abnormal gait and other motor disabilities typi-
cally seen with muscular dystrophy, cerebral palsy, and 
spina bifi da. A genetics consult may identify causes of 
developmental delays and autism spectrum disorders. 
Neurology or genetics also may offer testing to assess 
for neurologic and metabolic causes of developmental 
delays. Developmental pediatricians can also evalu-
ate for developmental disorders including autism. 

Recognize that verbal children also can have autism 
spectrum disorders. In these children, the quality of 
communication is abnormal. When a concern about 
developmental delay is expressed or uncovered during 
screening, refer immediately for a diagnostic evalua-
tion to avoid a delay in diagnosis and access to services. 
Early identifi cation permits early intervention, which 
offers the best chance to improve outcomes.

 SUMMARY
Screening for developmental delays and autism spec-
trum disorders in addition to ongoing developmen-
tal surveillance is recommended for all children at 
regular intervals, and is indicated whenever a parent 
expresses concern. Multiple screening tests are avail-
able. If a developmental concern is identifi ed during 
screening, appropriate referral is indicated for further 
assessment. 
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