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Anxiety disorders are the most common mental health
diagnoses in youth, and carry risks for ongoing impair-
ments and subsequent development of other psychiatric
comorbidities into adulthood. This article discusses con-
siderations for assessment and treatment of anxiety dis-
orders in youth, with a focus on the evidence base of
pharmacologic treatment and important clinical consid-
erations to optimize care. We then briefly describe the
impact of anxiety on neuronal elements of fear circuitry
to highlight how treatments may ameliorate impairments
through enhanced plasticity. Overall, pharmacotherapy
for anxiety disorders is effective in improving clinical symp-
toms, particularly in combination with psychotherapy.
Response is typically seen within several weeks, yet longi-
tudinal studies are limited. Selective serotonin reuptake
inhibitors are thought to be relatively safe and effective
for acute treatment of several classes of anxiety disorders
in youth, with increasing evidence supporting the role of

neuronal plasticity in recovery.

©2011, LLS SAS Dialogues Clin Neurosci. 2011;13:439-452,

Keywords: anxiety disorder; pharmacotherapy; selective serotonin reuptake inhi-
bitor; child; plasticity

Copyright © 2011 LLS SAS. All rights reserved

439

Introduction

nxiety is a normal response to environmental
stressors, and promotes safety by facilitating behavioral
avoidance of threatening stimuli. This sense of threat is
modulated by fear circuitry, including amygdala, hip-
pocampus, and prefrontal regions. Anxiety disorders are
thought to involve alterations in fear responsivity, driven
by adjustments in the tuning of specific circuit compo-
nents, including deficiencies in the dampening of amyg-
dala stress responses by prefrontal regions.' The neuronal
circuitry involved in the regulation of anxiety operates
within a context of environmental cues and across a
developmental landscape, such that assessment of nor-
mal developmental tasks and environmental stressors are
essential for clinical evaluation. The distress associated
with clinical anxiety often elicits intense escape urges,
offering immediate symptom relief. This avoidance is so
reinforcing that it may rapidly become habitual, resulting
in increasingly impaired functioning. Treatment requires
reducing reinforcements associated with avoidance while
gradually empowering youth to tolerate anxiety in the
face of potentially stressful challenges.
Pharmacologic interventions may confer clinical benefit
by reducing the degree of anxious reactivity, thereby
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increasing the range of opportunities for children to
learn more adaptive responses to stressful stimuli. With
successful treatment, extinction of recurrent anxiety
symptoms is thought to require neuronal plasticity to
take effect, similar to other forms of learning. Selective
serotonin uptake inhibitors (SSRIs) and other treatment
modalities are thought to facilitate these neurochemical
and neuroanatomical enhancements, contributing to
clinical effectiveness.” This enhanced neuroplasticity may
also contribute to better response rates by augmenting
other interventions such as psychotherapy.

Assessment and diagnosis of anxiety

Initial identification of anxiety disorders in children and
adolescents often occurs during medical visits to primary
care providers. Presenting concerns typically include
avoidance of age-appropriate tasks, or excessive physical
complaints such as headaches, dizziness, or stomachaches,
which are particularly common presenting signs of anxi-
ety at younger ages.’ Physical complaints related to anx-
iety can be diverse,* and are often highly concerning to
parents. A timeline of physical, psychological, and behav-
ioral symptoms, elicited from both the child and parents,
is valuable to assess the evolution of symptoms and con-
sider exacerbating factors. A broad review focused on the
association between symptoms and psychosocial stress is
also recommended, including past medical history and
family history of psychiatric illnesses and substance
abuse. General screening measures tailored to develop-
mental level are available for providers to help identify
children with psychosocial difficulties,” and self-reports
may help to identify anxiety in children who are disin-
clined to reveal symptoms during examination.

Medical evaluation

Despite the potential for physical symptoms to represent
somatic complaints driven by anxiety, consideration of
common medical issues related to anxiety disorders is
essential.”” Physical examination and judicious labora-
tory testing targeting potential underlying relevant med-
ical problems should be performed.* Common screens
include tests for endocrine abnormalities (thyroid and
fasting glucose), urine toxicology, respiratory problems,
sleep abnormalities, cardiac conduction defects (partic-
ularly if considering tricyclic agents), and seizure activ-
ity. Pertinent findings can guide more specialized and
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optimum management of symptoms, yet excessive test-
ing or otherwise providing reinforcement of symptom
emergence through heightened interventions is not rec-
ommended.

Treatment of anxiety disorders

A multimodal treatment approach, including a combi-
nation of medication, therapy, and environmental inter-
ventions, is increasingly shown to confer greater
improvement in symptoms compared with unimodal
treatments. Although the essential elements of success-
ful therapy are not clear, cognitive-behavioral therapy
(CBT) studies have extensively demonstrated effective-
ness in individual, group, and family formats.’
Randomized controlled trials (RCTs) of CBT have
shown benefit for Generalized Anxiety Disorder
(GAD),""" social anxiety disorder,"" panic disorder,"
obsessive—compulsive disorder (OCD),"** and post-trau-
matic stress disorder (PTSD)." These benefits have also
been found to be maintained over time."” Therefore, for
youth who meet criteria for anxiety disorders with mild-
to-moderate functional impairments, the American
Academy of Child and Adolescent Psychiatry recom-
mends psychoeducation for patients and their families
and initially deferring use of medication to CBT.*

However, for youth with moderate to severe anxiety
symptoms, multimodal treatment is recommended,
including medication in combination with CBT.”
Multiple RCTs support the efficacy of SSRIs, both alone
and in combination with therapy, for the treatment of
anxiety disorders in children and adolescents.
Medication intervention may be started concurrently
with psychotherapy, or may be initiated before starting
therapy to reduce the impairing nature of severe symp-
toms and promote treatment effectiveness. Medication
can also be added after engagement in CBT if initial psy-
chotherapy does not provide satisfactory relief of symp-
toms. It is important to recognize that both psychother-
apy and medication management result in improvement,
but not necessarily in full remission of symptoms.

When considering pharmacologic agents, selection
should be guided by the evidence base and clinical
guidelines, with special consideration for side-effect pro-
files and unique clinical characteristics to optimally tai-
lor care. Informed consent is required from parents, and
when possible, from the child or adolescent. States vary
in policies regarding obtaining consent or assent from
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youth. Even if not required, direct discussion of med-
ication use with the patient is likely to improve compli-
ance and engagement irrespective of age.

When initiating medications, frequent visits with the pre-
scriber, typically every 2 to 4 weeks, are recommended
to closely monitor for effectiveness and tolerance.
Regular communication between the prescriber and the
treating therapist is also encouraged. More frequent
provider contact is also recommended when there is a
history of depression, a strong familial preference, or
when compliance is a concern. Standardized rating scales
should be used to measure treatment effectiveness. After
an effective dose of medication is reached, visit fre-
quency may be reduced. Even after symptom resolution,
cautious treatment calls for medication maintenance for
1 year, followed by a gradual tapering off to allow obser-
vation of any recurrence of symptoms.”

Evidence for effectiveness of
SSRIs and SNRIs

A limited number of RCTs have evaluated antianxiety
agents in children and adolescents. To date, no medica-
tions have been approved by the FDA for treatment of
non-OCD anxiety in youth. Four medications have been
approved for OCD treatment in children and adoles-
cents. Medication and placebo response rates range
across studies, which are difficult to compare due to lim-
ited clinical samples and variability in measures of
assessment and clinical response. Yet positive results
have been demonstrated for multiple agents in the treat-
ment of anxiety in both youth and adults, particularly
medications targeting serotonin reuptake. A meta-analy-
sis of RCTs examining the tolerability and efficacy of
pharmacotherapy for anxiety disorders in youth found
that SSRIs and SNRIs showed clear benefit with an
overall response rate almost double that of placebo.”
Regarding specific pediatric anxiety subtypes, OCD has
the largest number of positive RCTs, which reveal clin-
ical benefit after treatment with sertraline,"”? fluoxe-
tine,”* fluvoxamine,” or paroxetine.®” Evidence for
citalopram is limited to open-label studies*** and com-
parison with fluoxetine without placebo.” SSRIs are
first-line therapy for pharmacologic management of anx-
iety disorders in youth, and three of the four medications
approved by the FDA for treatment of OCD in children
and adolescents are SSRIs: sertraline (=6), fluoxetine
(27), and fluvoxamine (=8).°

The highest regarded clinical trial examining the impact
of both manualized psychotherapy and medication on
symptoms of OCD in youth is the Pediatric OCD
Treatment Study (POTS). In this study, sertraline’s effec-
tiveness in pediatric OCD for 12 weeks was compared
with CBT, combined treatment, and placebo.” Each
active treatment arm proved superior to placebo, and
combined treatment was superior to either CBT or ser-
traline alone. Another RCT examining sertraline for
youth with OCD also found significantly greater
improvement after active treatment compared with
placebo,” with lasting effects in 70% of patients who
were examined 12 months later.”

A 10-week RCT of pediatric outpatients with OCD
showed fluvoxamine to be effective.” Despite the com-
mon clinical finding that weeks of treatment with SSRIs
are required prior to symptom response, improvements
beyond placebo were evident by the first week and
showed gains through the course of treatment.

Other SSRIs with RCTs demonstrating effectiveness in
the treatment of pediatric OCD include paroxetine®?
and fluoxetine.”* Notably, fluoxetine treatment required
8 weeks prior to showing effectiveness over placebo, and
a higher dose only lengthened this response time.
Secondary analyses also showed that paroxetine demon-
strated significantly lower response rates among youth
with OCD and comorbid illness such as ADHD, tic dis-
orders, or oppositional defiant disorder (ODD).”
Overall, these clinical studies suggest a moderate treat-
ment effect that is relatively similar across SSRIs.”
Despite the much greater prevalence of non-OCD anx-
iety disorders, studies are more limited in children and
adolescents. Furthermore, subtypes are often mixed
within treatment arms, limiting the ability to compare
response to treatment by specific disorder. Nevertheless,
RCTs of SSRIs have demonstrated efficacy in the treat-
ment of GAD, separation anxiety disorder (SAD), and
social phobia, often in mixed populations with any one
or a combination of these (Table I). Although the data
are limited, the average likelihood of pharmacologic
treatment response for non-OCD disorders appears to
be slightly greater than for OCD.”

The largest RCT of non-OCD anxiety disorders to date
is the Childhood Anxiety Multimodal Study (CAMS),
which evaluated treatment of SAD, GAD, and social
phobia.* Treatment groups included sertraline only, CBT
only,” combination treatment, or placebo. All three
active treatments were superior to placebo (24%), with
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the highest response in the combined condition. These
findings again suggest that, while monotherapy with
either medication or psychotherapy alone can be effec-
tive for treating anxiety disorders, a multimodal
approach is more likely to be successful. This method is
also thought to apply to pediatric depression* and com-
plex forms of ADHD,” while evidence for combination
therapy is limited for youth with PTSD.*#

Other agents with demonstrated efficacy for youth with
non-OCD anxiety include fluvoxamine** and fluoxe-
tine.* An open-label follow-up study showed that 94%
of the fluvoxamine responders exhibited a sustained
benefit after 6 months.* Furthermore, nonresponders to

Rt

initial fluvoxamine treatment still exhibited a high rate
of response to a subsequent open-label trial of fluoxe-
tine, supporting the clinical benefit of a subsequent trial
using alternative SSRIs despite an initial lack of
response to one agent.

Fewer studies have examined selective cohorts with
diagnoses of specific non-OCD anxiety disorders. An
RCT examining paroxetine treatment in youth specifi-
cally with social anxiety showed efficacy over placebo.”
In addition, a small RCT of youth with GAD found a
robust response to sertraline after 9 weeks, in contrast to
a low placebo response.” RCTs of medication response
in youth with PTSD indicate limited improvement in

RCT Medication Length Dosing Total Ages and Effect size of Number Clinical Notable
Author (weeks) (mean) N  diagnoses treatment needed outcome/ side effects
to treat response rate
RUPP Anxiety Fluvoxamine 8  Fixed-flexible. 128 6-17 1.1 2 CGl-l <2 Abdominal
Study Group, (FLV) (4.0 mg/kg/day) GAD, SoP, SAD FLV 76% discomfort,
20014 PBO 29% 1 Activity
Rynn, Siqueland, Sertraline (SER) 9 Fixed. 22 5-17 1.9 1 CGlH =2
& Rickels, 2001% (50 mg) GAD SER 90%
PBO 10%
Birmaher etal,  Fluoxetine (FLX) 12  Fixed. 74 7-17 0.4 4 CGl-l <2 Abdominal
2003* (20 mg) GAD, SoP, SAD FLX 61% pain,
PBO 35% agitation
Wagner et al, Paroxetine (PAR) 16  Flexible. 322 8-17 N/A 3 CGl-l 2 Insomnia,
2004% 10-50 mg/day SoP PAR 78% | Appetite,
(24.8 mg) PBO 38% vomiting,
agitation
Black & Uhde,  Fluoxetine (FLX) 12  Fixed. 15 611 0.67 N/A CGl-l <3
199413 (0.6 mg/kg/day) Elective mutism FLX 80%
PBO 40%
Walkup et al, Sertraline (SERT) 12  Fixed-flexible. 488 7-17 COMB=0.86 COMB=1.7 CGI-l <2 Insomnia,
2008 COMB (133.7 mg) GAD, SoP, SAD  SERT=0.45 SERT=3.2 COMB=80.7% fatigue,
SERT (146.0 mg) CBT=0.31 CBT=2.8 SERT=54.9% restlessness
CBT=59.7%
PBO=23.7
March et al, Venlafaxine ER 16~ Weight-based 293 8-17 0.46 5 CGH <2 Anorexia,
2007 (VFX) flexible. SoP VFX=56% asthenia,
(141.5mgq) PBO=37% nausea
Rynn et al, Venlafaxine ER 8  Weight-based, 320 6-17 0.42 N/A CGH <2 Headache,
2007 (VFX) flexible. GAD VFX=69% abdominal
(pooled studies) PBO=48% pain,
anorexia

Table I. Randomized controlled trials of SSRIs and SNRIs in pediatric non-OCD anxiety disorders. CGI-I: Clinical Global Impressions-Improvement Scale;

COMB: combined; CBT: cognitive-behavioral therapy
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symptoms with the addition of sertraline to trauma-
focused CBT.,* and lack of efficacy compared with
placebo after 10 weeks.” Some studies have shown ben-
efit from SSRIs,” yet trauma-focused CBT has shown
more consistent effectiveness.” To date, no RCTs have
examined medication effects in children or adolescents
with panic disorder.

Aside from SSRIs, medications with dual inhibiting
actions on serotonin and norepinephrine (SNRIs) have
also been tested in youth with anxiety disorders.
Specifically, venlafaxine XR was examined in two 8-
week RCTs in children with GAD. Despite insignificant
improvement on a primary measure in one of the trials,
pooled results revealed significantly greater response in
the active medication group compared with placebo.*
Another 16-week RCT of venlafaxine XR in children
with social anxiety showed significant benefit beyond
placebo.” However, studies of venlafaxine in children
indicated a risk for elevated blood pressure, decreased
growth rate, and increased suicidal ideation, which
should be considered with families prior to initiating
treatment. A meta-analysis of RCTs examining the tol-
erability and efficacy of pharmacotherapy for anxiety
disorders found that SSRIs and SNRIs showed clear
benefit with an overall response rate almost double that
of placebo treatment, with SSRIs slightly more benefi-
cial than venlafaxine XR.”

Due to the lack of comparative head-to-head RCTs of
SSRIs or SNRIs, choice of agent is often based on side-
effect profiles, interactions with other medications, and
family history of medication response. Furthermore, only
short-term benefits have been evaluated in RCTs, and
research findings may not generalize to clinic popula-
tions due to exclusion of youth with medical or psychi-
atric comorbidities.

Age may also be an important consideration in phar-
macotherapy. Despite age-related differences in metab-
olism and observations that SSRIs may be more effec-
tive in the treatment of adolescent depression compared
with depressed younger children, findings from RCTs in
anxious youth do not show differential effects based on
age.”” The evidence base is particularly limited for phar-
macologic treatment of anxiety in children under the age
of 6. Given the limited pharmacologic data, CBT, tai-
lored to developmental level, is considered to be the first
line treatment in children this young. In cases with high
acuity unresponsive to psychotherapy, medication treat-
ment may be considered.

Safety concerns with SSRIs and SNRIs

Heightened concern for the negative effects of SSRIs
and SNRIs in youth, particularly for activation and
emerging suicidality, have impacted familial willingness
and clinical practice to initiate treatment with these
agents, particularly for children with anxiety.” Clinical
practice suggests that children with anxiety tend to be
more sensitive to potential side effects of these medica-
tions, particularly physical discomfort. Lower starting
doses should be considered to mitigate these effects.
Other common side effects include nausea, headaches,
sleep abnormalities, and sexual side effects of reduced
libido and physical responsiveness. Dropouts in RCTs as
a result of adverse events from SSRIs and SNRIs were
almost twice as common among subjects taking active
medication compared with placebo.” Side effects tend
to emerge earlier in the course of treatment or during
dosage adjustments, and may subside over days to weeks.
Importantly, antidepressants carry a black-box warning
from the FDA out of concern that they may potentiate
suicidal thinking, a low-frequency event that neverthe-
less warrants prior consent™ and the development of a
monitoring strategy. Suicidal thoughts may be related to
the activating effects of SSRIs, resulting in heightened
somatic experiences of anxiety, increased emotional
lability, and impulsivity. Results from a RCT examining
activation as a side effect of fluvoxamine in anxious
youth indicated heightened risk of activation through-
out the course of titration.™

Despite their relative safety and tolerance, abrupt dis-
continuation of shorter-acting agents often results in
generalized discomfort and flu-like symptoms.
Medications often require 4 to 8 weeks to provide clini-
cal benefit, and potentially longer when starting with low
doses. Educating families about these expectations and
concerns often prevents them from abandoning med-
ication trials prematurely.

Tricyclic antidepressants

Tricyclic antidepressants (TCAs) have also shown effi-
cacy in several RCTs of youth with anxiety, particularly
clomipramine, which carries an FDA indication for treat-
ment of OCD in children aged 10 and over. RCTs exam-
ining treatment of social anxiety or school refusal have
shown benefits of both imipramine™’ and
clomipramine.”®” Although TCAs may be considered for
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patients who have experienced intolerance to SSRIs, or
as augmentation to SSRIs for partial response in youth
with OCD.* TCAs are generally less preferred because
they require EKG monitoring due to the potential for
cardiac abnormalities, carry high risk of fatality in over-
dose, and have constipation and sedation as side effects.

Other agents

Controlled trials do not support the use of benzodi-
azepines in children®* yet open-label studies indicate
symptomatic benefit,” and multiple agents in this category
are used in clinical practice for highly anxious children.
Prior to initiating treatment, it is important to discuss
management issues, the potential for tolerance, risk of
seizure from abrupt discontinuation, and that short-term
rather than long-term use is preferred due to addiction
potential. Benzodiazepines can also cause cognitive blunt-
ing or disinhibition in some children, leading to behavioral
agitation. Nonetheless, when children have severe symp-
toms unresponsive to other treatments, benzodiazepine
use early in treatment can help to reduce symptoms and

5 TAL

promote participation in therapy or school attendance,
particularly before SSRIs become effective. No long-term
studies are available for use in children, but benzodiaza-
pines are noted to have potential for psychological and
physical dependence in adults.”

Several other agents have been used in clinical practice,
but have more limited support in the literature.
Buspirone, a partial agonist of serotonin receptors,
demonstrated effectiveness at 2 weeks with no adverse
effects compared with placebo in a small placebo-con-
trolled study with mixed anxiety disorders.”

Central a-agonists, guanfacine and clonidine, have been
considered in treatment of youth with PTSD and dysreg-
ulated behavior.* However, controlled research support-
ing the use of these agents is lacking. A small open-label
study of clonidine in patients aged 3 to 6 with PTSD was
shown to decrease arousal, aggression, and anxiety.”
Mirtazapine is an antidepressant with some evidence of
efficacy for treating anxiety in adults.®® Evidence in youth
is limited, with one positive open-label study for social
phobia.” This agent may be a consideration to capitalize
on its sedating and appetite-stimulating properties for

Treatment Select SSRI. Titrate up every 2-4 weeks until symptoms respond, —
algorithm until side effects preclude further dose increases,
or when reach max dose. If ineffective or intolerable, use alternate SSRI for 2nd trial.

Class SSRI
Medication Sertraline Fluoxetine Fluvoxamine Citalopram Paroxetine®
Starting dose 12.5-25 mg 5-10 mg 12.5-25 mg 5-10 mg 5-10 mg
Total therapeutic 50-200 mg 10-60 mg 50-200 mg 10-40 mg 10-40 mg
dose range (Rx bid above 50 mg)
Common side-effect Nausea, Activation, Hyperactivity, Somnolence, Sedation,
profile sedation, nausea, abdominal discomfort insomnia, nausea,

headache insomnia diaphoresis dry mouth

Special warning/
monitoring

Suicidality, activation (restlessness, impulsivity), Serotonin Syndrome;
Develop safety plan and means to assess early side effects, which may resolve in 1-2 weeks;
avoid abrupt discontinuation with paroxetine,
sertraline, fluvoxamine, and citalopram.

Specific indications GAD Long half-life No RCTs; Social phobig;
little interactions non-depressed
FDA approval For OCD; For OCD; For OCD; For adults For adults
=6 27 28

Table Il. Treatment algorithm for pediatric anxiety pharmacotherapy. ®n June 2003, the FDA recommended against the use of paroxetine for Major
Depressive Disorder in children and adolescents. EKG, electrocardiogram; BP, blood pressure; 5-HTa PA, serotonin partial agonist; Rx, prescribe;
HTN, hypertension; OCD, obsessive-compulsive disorder; SSRI, selective serotonin reuptake inhibitor; GAD, generalized anxiety disorder
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patients with insomnia or low appetite who are unre-
sponsive to SSRIs.

Propranolol is another agent with some evidence of
effectiveness in adults, but lacks systematic data to sup-
port its use in children and adolescents. A crossover pilot
study of propranolol in 11 pediatric patients with PTSD
also showed improvements relative to placebo in treat-
ing symptoms of hyperarousal and intrusivity in the
majority of patients.”

There are also a variety of other agents that are occa-
sionally used despite the lack of controlled evidence. For
example, buproprion, an inhibitor of dopamine and nor-
epinephrine, has not been studied in children or adoles-
cents with anxiety. Similarly, gabapentin has limited evi-
dence of improvement in anxiety symptoms in adults,””
but has not been tested in youth.

Another intriguing possibility is D-cycloserine, a partial
agonist at the N-methyl-D-aspartate receptor that is
thought to potentiate gains from exposure therapy. Two
RCTs have supported its use as an augmentation strat-
egy for youth with OCD” and social anxiety disorder.™
While D-cycloserine does not have direct benefits in the

After 2 failed SSRI trials, reassess or consult, —
consider clomipramine for OCD;
VFX for non-OCD.

Tricyclic SNRI 5-HTa PA
Clomipramine Venlafaxine XR (VFX) Buspirone
25 mg 37.5mg 5 mg tid
100-150 mg 75-225 mg 1-60 mg
(Rx ghs or bid) (Rx tid)
Dry mouth, Nausea, Sedation,
constipation, sedation, disinhibition,
diaphoresis dizziness headache
Hypotension, HTN, tachycardia, Safe with
rebound HTN, suicidality benzodiazepines
lethal in OD;
level <400
OCD; EKG, BP. GAD; Augmentation;

Monitoring to mini- sexual side effects
mize overdose risk
For OCD;

210

Non-depressed

For adults For adults

Table Il. Continued

If still no response, or familial prefer-
— ence, consider buspirone or mirtazepine, —
alone or as augmentation.

absence of other treatments, it is thought to increase the
efficacy of psychotherapy by facilitating mechanisms of
neuroplasticity.”

Complementary and alternative remedies are often tried
by families prior to seeking psychiatric treatment. One
study found that “anxiety and stress” was the third most
common reason for the use of complementary and alter-
native medicines in children and adolescents.””” While
rigorous evidence is lacking to support the use of natur-
opathic medications, the plant Kava has some evidence
of effectiveness in multiple treatment trials.” In addition,
a review of medicinal plants for the treatment of anxiety
disorder found that ginkgo biloba and matricaria recu-
tita showed effect sizes similar to those in studies of anti-
depressants and benzodiazapines.”

Opverall, the use of SSRIs remains the first-line treat-
ment, with the best evidence-base. However, for the
patients who can not tolerate or do not benefit from
SSRIs, a variety of other treatment options can be con-
sidered. A proposed treatment algorithm is described in
Table 11, and is expected to need refinement as clinical
evidence grows.

—

Consider benzodiazepines for acute relief
of severe symptoms or after no response
to multiple trials.

—

Tetracyclic Benzodiazepine
Mirtazapine Clonazepam Lorazepam
7.5-15mg 0.25-0.5 mg 0.5-1 mg
7.5-30 mg 0.25- mg 0.5-6 mg
(Rx ghs) (Rx qd-tid) (Rx qd-qid)
Hunger, Sedation, Sedation,
sedation, confusion confusion
dizziness
Weight gain Disinhibition, Disinhibition,
tolerance, tolerance, seizure from
seizure from discontinuation
discontinuation
Appetite stimulation, Short-term relief ~ Short-term relief of
insomnia; of acute anxiety; acute anxiety; shorter
few interactions longer acting acting; liver impaired
For adults For adults For adults
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Treatment considerations
informed by diagnosis

Youth diagnosed with one anxiety disorder are quite likely
to have multiple anxiety disorders concurrently, including
Major Depressive Disorder, Attention Deficit-Hyperactivity
Disorder (ADHD), Oppositional Defiant Disorder (ODD)
and Tourette’s Disorder.** In CAMS, among youth who met
criteria for one or more anxiety disorders, 46% met criteria
for other internalizing disorders, 11.9% for ADHD, 9.4% for
ODD, and 2.7% for tic disorders.* Providers should there-
fore broadly evaluate anxiety symptoms, and assess the
degree of impairment thought to be driven by subtypes in
order to prioritize treatment. Attention to these comorbidi-
ties is essential for comprehensive treatment but may require
a stepwise approach.

Risk factors for having a combination of depression and
anxiety include older age and greater severity of anxiety
symptoms.* Although most RCTs of anxiety exclude
depressive disorder diagnosis from entry, open-label use
of citalopram showed a significantly lower rate of
response in patients with comorbid anxiety and depres-
sion versus either alone.”

Children with behavioral dysregulation as a result of
anxiety may consequently display features of opposi-
tionality, leading to diagnoses of disruptive behavior dis-
order or ODD. Anxious children may intently refuse to
comply with demands of authority figures, such as leav-
ing the house on time or reading aloud in class, and
refrain from communicating the intense and often
embarrassing fear that drives this oppositionality. Family
psychoeducation and school coordination may thus
reduce conflict. Following treatment, features of exter-
nalizing disorders should be re-evaluated.

Anxiety disorders in children also often co-occur with
ADHD.* Anxious children may have difficulty paying
attention because of hypervigilance or preoccupation
with peer concerns, as opposed to ADHD-related impair-
ments. Careful assessment is therefore essential to
address the core symptomatology, and also to monitor for
potential anxiogenic effects of medications during stim-
ulant trials. Children with ADHD and comorbid anxiety
who continued to exhibit anxious features following stim-
ulant treatment did not exhibit any further anxiety ben-
efit from the addition of fluvoxamine to their stimulant
regimen when compared with adding a placebo,” indi-
cating that polypharmacy should not be assumed to con-
fer improved efficacy in comorbid disorders.

ological aspects

The majority of adolescents with substance abuse disor-
ders have comorbid psychiatric diagnoses, especially
anxiety.** Substance use increases risk for traumatic
events and often interferes with appropriate detection
and treatment of anxiety disorders.®

Anxiety disorders also pose greater risk for developing
eating disorders, including anorexia nervosa,* and binge
eating.” Patients may vigilantly attend to food limits to
address their anxiety around eating and its conse-
quences, while nutritional benefits often impair brain
function and judgment. Fear of eating may further result
in extreme avoidance to psychotherapy. There is mini-
mal evidence supporting the use of SSRIs to aid weight
restoration,” yet pharmacologic management may nev-
ertheless be helpful to address co-occurring anxiety or
depression.

Children with Autism Spectrum Disorders (ASDs) often
exhibit agitation and anxious responses to many stimuli,
including ritualistic and obsessive behaviors.” The most
common comorbid diagnosis with ASDs is social anxi-
ety disorder.” One meta-analysis of the limited data on
treatment of children with ASDs found that SSRI treat-
ment was associated with reduced anxiety, decreased
repetitive behaviors, and improved global function.”
However, two recent autism studies using citalopram
and fluoxetine for ritualistic behaviors were negative,
and another meta-analysis raised concerns for lack of
efficacy and risk of side effects when compared with
placebo groups.”” Clinical recommendations neverthe-
less include consideration of SSRI use with symptoms of
anxiety in some children and adolescents with autism
spectrum disorder.*

Although trichotillomania, or impulsive repetitive hair-
pulling, is listed as an impulse control disorder, the trig-
gers for repetitive hair-pulling are often anxious
thoughts,” and urges to pull are typically accompanied by
anxiety.”” However, treatment studies using SSRIs have
shown low response rates.”” CBT with “habit reversal
therapy” is the recommended first-line treatment.” While
co-occurrence of the motor impairments of Tourette’s
Disorder with OCD is very common, treatment of one
disorder is not thought to significantly impact the symp-
tomatic impairments related to the other.'™

In contrast to pharmacotherapy for anxiety disorders in
youth, there are many more FDA approved-medications
for the treatment of anxiety in adults. These include mul-
tiple benzodiazepindes (alprazolam, clomipramine, clo-
razepate, lorazepam, oxazepam); multiple SSRIs (parox-
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etine, fluoxetine, fluvoxamine, escitalopram, sertraline);
SNRIs (venlafaxine); tricyclics (amitriptyline), MAO
inhibitors (phenelzine), and miscellaneous agents (bus-
pirone and hydroxyzine). These findings do not neces-
sarily support use in youth.

Neuroscience perspectives on anxiety
disorders and treatments

As described elsewhere in this issue, anxiety disorders in
children and adults involve alterations in fear respon-
sivity, driven by adjustments in the tuning of specific
components of fear circuitry.”'” Excessive fear
responses are further thought to induce lasting structural
changes in several components of synaptic connectivity
and plasticity, contributing to the maintenance of anxi-
ety symptomatology, even when stressors are strictly
avoided.'” Increasing understanding of anxiety treat-
ments, including both pharmacotherapy and CBT,
reveals that beyond avoiding stressors or simply forget-
ting past associations, alleviating the negative impact of
experiences requires active learning mechanisms,
thought to reorganize brain structure and function.
Behavioral improvements in animal models of anxiety
are thus prevented when these plasticity mechanisms are
experimentally inhibited."™ Successful treatments likely
facilitate further neuronal adaptation to meet the
demands of appropriately responding to stressful stim-
uli. Improvements in the understanding of neural cir-
cuitry related to this adaptive resilience, in addition to
understanding the processes that catalyze change in
these circuits, allows for emerging neuronal targets to
enhance treatment.

Multiple types of learning are known to induce struc-
tural adaptation in brain connectivity and function, and
this response is tailored to meet the demands of the spe-
cific learning tasks; while the aerobic demands of tread-
mill activity induce greater blood vessel growth in rat
cerebellar cortex, the increased learning demands of
acrobat training are associated with growth of synaptic
connectivity, termed synaptogenesis.'” Stress can induce
emotional learning and similarly cause a specific pat-
terns of alterations in synaptic architecture. Evidence
from human childhood trauma studies suggest these
alterations may become maladaptive in extreme stress,
resulting in future volumetric reductions in hippocam-
pal regions when associated with subsequent PTSD.'*
Rodent models of chronic restraint stress (CRS) from

repeated confinement results in behavioral changes sug-
gestive of anxiety and depression. Neuroatanomic
changes include significant decreases in prefrontal and
hippocampal neuron dendrites, including reduced length,
branching, and postsynaptic spine number.'” This mor-
phologic plasticity may initially be an adaptive response
to potential cytotoxicity, limiting vulnerability from
exposed excitatory receptors,'™ but when excessive,
eventually leads to impairments in structural plastic-
ity."”""° Despite the known adverse effects of severe
stress on neuronal circuitry and plasticity,'! some stress-
ful experiences may actually confer future resilience,
particularly under later high stress conditions."*'"
Similar to synaptogenesis and dendritic remodeling, neu-
rogenesis is understood as a lifelong adaptive brain
response which may be impacted by anxiety and its treat-
ments. Neurogenesis is upregulated by experiential fac-
tors such as enriched experience, while decreased in
many animal paradigms of stress and depression.'
Similarly, the expression of neurotrophins and their
receptors, thought to underlie rapid changes in dendritic
and synaptic architecture, is impaired by stress and
enhanced under many learning conditions.'” Interference
with neurogenesis or neurotrophic factor production in
the hippocampus prevents the behavioral effects of anti-
depressants to improve fearful responses in experimen-
tal animals."® Medications and CBT may therefore ame-
liorate maladaptive structural and neurochemical
responses by increasing the resilience of stress circuitry
to impairments in neuronal and synaptic proliferation,
thus allowing greater synaptic connectivity, adaptability,
and preserved function."”

This notion is supported by experimental findings of
SSRI-induced trophic changes in several neuronal ele-
ments, including promoting neurotrophin expression and
neurogenesis in brain regions relevant to anxiety disor-
ders."” SSRIs have been shown to block the impairing
effect of stress on hippocampal neurogenesis and induce
both improved behavioral responses and elevations in
multiple synaptic remodeling proteins.'® Furthermore,
chronic, but not acute, administration of SSRIs increase
the expression of neurotrophic factors,'” suggesting that
the delay in clinical response to SSRIs may reflect the
time course of neurogenesis or other changes in neu-
ronal excitability."

Several other antianxiety medications, including SNRIs,
have been found to normalize behavior, and also restore
neurotrophin levels, in experimental animals. After
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repeated restraint stress to rats, venlafaxine accelerated
restoration of neurotrophin levels and hippocampal neu-
rogenesis.” Duloxetine was also shown to increase local
neurotrophin transcription at synapses, enhancing plas-
ticity, and this effect was only seen after chronic admin-
istration."”

Several of the mediators known to affect anxiety respon-
sivity, including both stressful experiences and thera-
peutic medications, are further thought to operate
through epigenetic mechanisms involving changes in the
regulation of chromatin arrangements by histone pro-
teins.”'” Similar neurotrophic effects in animals, medi-
ated by histone acetylation, are seen following environ-
mental enrichment treatments, with improved plasticity
and learning, even in mice with history of severe stress
or neurodegeneration.'*'?

As neurogenesis is limited to circumscribed brain regions
after early brain development, and SSRIs have been
shown to induce synaptic remodeling and behavioral
improvements even when neurogenesis is prevented,'” it
is unlikely that one plasticity mechanism is solely respon-
sible for the improvements related to pharmacotherapy
for anxiety and mood disorders. Indeed, aside from
changes in synaptic architecture, neurochemical, physio-
logic, hormonal, and molecular mediators are also
thought to play essential roles in the response to stress
and its treatments.”” Furthermore, while neuronal plas-
ticity and dendritic enhancements allow for change and
implementation of more adaptive neuronal networks,
they may also confer risk to greater consolidation of mal-
adaptive responses,'” as proliferation is not strictly adap-
tive. In fact, dendritic proliferation is selectively increased
in some amygdala and orbitofrontal neurons in response
to stress, and is thought to contribute to impaired reac-
tiVity'UU,]}l

These findings broadly indicate that anxiety treatments
should not exclusively target neurotransmitter deficits
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but should focus on facilitating more adaptive neuronal
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Farmacoterapia de los trastornos ansiosos
en ninos y adolescentes

Los trastornos ansiosos son los diagndsticos mdas
comunes de salud mental en los jovenes y conllevan
riesgos de permanente deterioro y posterior desa-
rrollo de otras comorbilidades en la adultez. En este
articulo se discuten los aspectos a tener en cuenta
para la evaluacion y tratamiento de los trastornos
ansiosos en la juventud focalizandose en los fun-
damentos para la evidencia del tratamiento farma-
coldgico y en importantes consideraciones clinicas
para optimizar el manejo. Ademads se describe bre-
vemente el impacto de la ansiedad en los elemen-
tos neurales del circuito del miedo y se destaca
como los tratamientos pueden disminuir los dete-
rioros al mejorar la plasticidad. En general la far-
macoterapia de los trastornos ansiosos es efectiva
en la mejoria de los sintomas clinicos, especialmente
en combinacion con la psicoterapia. Tipicamente la
respuesta se observa en algunas semanas, aunque
los estudios longitudinales son limitados. Se cree
que los inhibidores selectivos de la recaptura de
serotonina son relativamente sequros y efectivos
para el tratamiento agudo de diversas clases de
trastornos ansiosos en la juventud, y hay evidencias
crecientes que dan sustento al papel de la plastici-
dad neuronal en la recuperacion.

Pharmacothérapie des troubles anxieux chez
les enfants et les adolescents

Le diagnostic des troubles anxieux est le diagnostic
de santé mentale le plus courant chez les jeunes ; il
comporte des risques de détériorations perma-
nentes et de développement ultérieur d’autres
comorbidités psychiatriques a I'age adulte. Cet
article analyse les critéres d’évaluation et de traite-
ment des troubles anxieux chez les jeunes, et il
insiste sur la pertinence du traitement pharmaco-
logique et sur certains aspects cliniques importants
pour optimiser les soins. Nous décrivons ensuite
brievement I'impact de I’anxiété sur les éléments
neuronaux du circuit de la peur pour souligner
comment les traitements peuvent améliorer les
troubles par une augmentation de la plasticité. De
maniére générale, le traitement pharmacologique
des troubles anxieux améliore les symptémes cli-
niques, en particulier en association avec une psy-
chothérapie. La réponse intervient généralement
sous plusieurs semaines, mais les études longitudi-
nales restent encore limitées. Les inhibiteurs sélec-
tifs de la recapture de la sérotonine sont relative-
ment sdrs et efficaces pour le traitement aigu de
plusieurs types de troubles anxieux chez les jeunes,
avec de plus en plus d’arguments en faveur du réle
de la plasticité neuronale dans la guérison.

8. \Varley C, Varley J, Smith C. Anxiety disorders in children and adoles-
cents. In: Greydanus D, Patel D, Pratt H, eds. Behavioral Pediatrics. 2nd ed.
New York, NY: iUniverse, Inc;. 2006:618-650.

9. McClellan JM, Werry JS. Evidence-based treatments in child and ado-
lescent psychiatry: an inventory. / Am Acad Child Adolesc Psychiatry.
2003;42:1388-1400.

10. Barrett PM. Evaluation of cognitive-behavioral group treatments for
childhood anxiety disorders. J Clin Child Psychol. 1998;27:459-68.

11. Kendall PC. Treating anxiety disorders in children: results of a ran-
domized clinical trial. J Consult Clin Psychol. 1994;62:100-110.

12. Kendall PC, Flannery-Schroeder E, et al. Therapy for youths with anxi-
ety disorders: a second randomized clinical trial. J Consult Clin Psychol.
1997,65:366-380.

13. Manassis K, Mendlowitz SL, Scapillato D, et al. Group and individual
cognitive-behavioral therapy for childhood anxiety disorders: a randomized
trial. / Am Acad Child Adolesc Psychiatry. 2002;41:1423-1430.

14. Wood JJ, Piacentini JC, Southam-Gerow M, Chu BC, Sigman M. Family
cognitive behavioral therapy for child anxiety disorders. J Am Acad Child
Adolesc Psychiatry. 2006;45:314-321.

15. The Pediatric OCD Treatment Study (POTS) Team. Cognitive-behavior
therapy, sertraline, and their combination for children and adolescents with
obsessive-compulsive disorder: the Pediatric OCD Treatment Study (POTS)
randomized controlled trial. JAMA. 2004;292:1969-1976.

16. Barrett P, Healy-Farrell L, March JS. Cognitive-behavioral family treat-
ment of childhood obsessive-compulsive disorder: a controlled trial. / Am
Acad Child Adolesc Psychiatry. 2004;43:46-62.

17. Storch EA, Geffken GR, Merlo LJ, et al. Family-based cognitive-behav-
joral therapy for pediatric obsessive-compulsive disorder: comparison of
intensive and weekly approaches. / Am Acad Child Adolesc Psychiatry.
2007;46:469-478.

18. King NJ, Tonge BJ, Mullen P, et al. Treating sexually abused children
with posttraumatic stress symptoms: a randomized clinical trial. / Am Acad
Child Adolesc Psychiatry. 2000;39:1347-1355.

19. Nevo GA, Manassis K. Outcomes for treated anxious children: a critical
review of long-term-follow-up studies. Depress Anxiety. 2009;26:650-660.
20. Connolly SD, Bernstein GA. Work group on quality issues. practice para-
meter for the assessment and treatment of children and adolescents with
anxiety disorders. / Am Acad Child Adolesc Psychiatry. 2007;46:267-283.

21. Southam-Gerow M, Kendall P, et al. Examining outcome variability:
Correlates of treatment response in a child and adolescent anxiety clinic. J
Clin Child Psychol. 2001;30:422-436.

22. Pine DS. Treating children and adolescents with selective serotonin
reuptake inhibitors: how long is appropriate? / Am Acad Child Adolesc
Psychiatry. 2002;12:189-203.

23. lIpser JC, Stein DJ, Hawkridge S, et al. Pharmacotherapy for anxiety dis-
orders in children and adolescents. Cochrane Database Syst Rev. 2009:CD005170.
24. March JS, Biederman J, Wolkow R, et al. Sertraline in children and ado-
lescents with obsessive-compulsive disorder: a multicenter randomized con-
trolled trial. JAMA. 1998;280:1752-1756.

25. Liebowitz MR, Turner SM, Piacentini J, et al. Fluoxetine in children and
adolescents with OCD: a placebo-controlled trial. / Am Acad Child Adolesc
Psychiatry. 2002;41:1431-1438.

449



Pharmacological aspects

26. Riddle MA, Scahill L, King RA, et al. Double-blind, crossover trial of flu-
oxetine and placebo in children and adolescents with obsessive-compulsive
disorder. / Am Acad Child Adolesc Psychiatry. 1992;31:1062-1069.

27. Riddle MA, Reeve EA, Yaryura-Tobias JA, et al. Fluvoxamine for children
and adolescents with obsessive-compulsive disorder: a randomized, con-
trolled, multicenter trial. / Am Acad Child Adolesc Psychiatry. 2001;40:222-229.
28. Geller DA, Wagner KD, Emslie G, et al. Paroxetine treatment in children
and adolescents with obsessive-compulsive disorder: a randomized, multi-
center, double-blind, placebo-controlled trial. / Am Acad Child Adolesc
Psychiatry. 2004;43:1387-1396.

29. Geller DA, Biederman J, Stewart SE, et al. Impact of comorbidity on
treatment response to paroxetine in pediatric obsessive-compulsive disor-
der: is the use of exclusion criteria empirically supported in randomized clin-
ical trials? J Child Adolesc Psychopharm. 2003;13(suppl 1):s19-s29.

30. Mukaddes NM, Abali O, Kaynak N. Citalopram treatment of children
and adolescents with obsessive-compulsive disorder: a preliminary report.
Psychiatry Clin Neurosci. 2003;57:405-408.

31. Thomsen PH. Child and adolescent obsessive-compulsive disorder
treated with citalopram: findings from an open trial of 23 cases. J Child
Adolesc Psychopharmacol. 1997;7:157-166.

32. Schirman S, Kronenberg S, Apter A, et al. Effectiveness and tolerability
of citalopram for the treatment of depression and1 anxiety disorders in chil-
dren and adolescents: an open-label study. / Neural Transm. 2010;117:139-145.
33. Alaghband-Rad J, Hakimshooshtary M. A randomized controlled clini-
cal trial of citalopram versus fluoxetine in children and adolescents with
obsessive-compulsive disorder (OCD). Eur Child Adolesc Psychiatry.
2009;18:131-135.

34. U.S. Department of Health and Human Services. Food and Drug
Administration: Drugs. Available at: http://www.fda.gov/Drugs/DrugSafety/
UCMO085729. Accessed August 20, 2010.

35. Wagner KD, Berard R, Stein MB, et al. A multicenter, randomized, dou-
ble-blind, placebo-controlled trial of paroxetine in children and adolescents
with social anxiety disorder. Arch Gen Psychiatry. 2004;61:1153-1162.

36. Walkup JT AA, Piacentini J, Birmaher B, et al. Cognitive behavioral ther-
apy, sertraline, or a combination in childhood anxiety. N Engl J Med.
2008;359:2753-66.

37. Kendall P, Hedtke K. Cognitive-Behavioral Therapy for Anxious Children:
Therapist Manual. 3rd ed. Ardmore, PA: Workbook Publishing; 2006.

38. March J, Silva S, Petrycki S, et al. Fluoxetine, cognitive-behavioral ther-
apy, and their combination for adolescents with depression: Treatment for
Adolescents With Depression Study (TADS) randomized controlled trial.
JAMA. 2004;292:807-820.

39. The MTA Cooperative Group. A 14-month randomized clinical trial of
treatment strategies for attention-deficit/hyperactivity disorder. Arch Gen
Psychiatry. 1999;56:1073-1086.

40. Cohen JA, Mannarino AP, Perel JM, Staron V. A pilot randomized con-
trolled trial of combined trauma-focused CBT and sertraline for childhood
ptsd symptoms. J Am Acad Child Adolesc Psychiatry. 2007;46:811-819.

41. Robb AS, Cueva JE, Sporn J, Yang R, Vanderburg DG. Sertraline treat-
ment of children and adolescents with posttraumatic stress disorder: a dou-
ble-blind, placebo-controlled trial. J Child Adolesc Psychopharmacol.
2010;20:463-471.

42. The Research Units on Pediatric Psychopharmacology Anxiety Study
Group (RUPP). Fluvoxamine for the treatment of anxiety disorders in chil-
dren and adolescents. N Engl J Med. 2001;344:1279-1285.

43. Walkup J, Labellarte M, Riddle MA, et al. Treatment of pediatric anxi-
ety disorders: an open-label extension of the research units on pediatric psy-
chopharmacology anxiety study. J Child Adolesc Psychopharmacol.
2002;12:175-188.

44. Birmaher B, Axelson DA, Monk K, et al. Fluoxetine for the treatment
of childhood anxiety disorders. / Am Acad Child Adolesc Psychiatry.
2003;42:415-423.

45. Rynn MA, Siqueland L, Rickels K. Placebo-controlled trial of sertraline
in the treatment of children with generalized anxiety disorder. Am J
Psychiatry. 2001;158:2008-2014.

46. Stein DJ, Ipser JC, McAnda N. Pharmacotherapy of posttraumatic stress
disorder: a review of meta-analyses and treatment guidelines. CNS Spectr.
2009;14(suppl 1):25-31.

47. Cohen JA, Bukstein O, Walter H, et al. Practice parameter for the assess-
ment and treatment of children and adolescents with posttraumatic stress
disorder. / Am Acad Child Adolesc Psychiatry. 2010;49:414-430.

48. Rynn MA, Riddle MA, Yeung PP, Kunz NR. Efficacy and safety of
extended-release venlafaxine in the treatment of generalized anxiety dis-
order in children and adolescents: two placebo-controlled trials. Am J
Psychiatry. 2007;164:290-300.

49. March JS, Entusah AR, Rynn M, et al. A randomized controlled trial of
venlafaxine ER versus placebo in pediatric social anxiety disorder. Bio/
Psychiatry. 2007;62:1149-1154.

50. Safer DA. Should selective serotonin reuptake inhibitors be prescribed
for children with major depressive and anxiety disorders? Pediatrics.
2006;118:1248-1251.

51. Fanton J, Gleason M. Psychopharmacology and preschoolers: a critical
review of current conditions. Child Adolesc Psychiatr Clin N Am. 2009;18:753-771.
52. Singh T, Prakash A, Rais T, et al. Decreased use of antidepressants in
youth after us food and drug administration black box warning. Psychiatry
(Edgemont). 2009;6:30-34.

53. Food and Drug Administration. New warnings proposed for antide-
pressants. Available at: http://www.fda.gov/ForConsumers/
ConsumerUpdates/ucm048950.htm. Accessed December 12, 2010.

54. Reinblatt SP, DosReis S, Walkup JT, et al. Activation adverse events
induced by the selective serotonin reuptake inhibitor fluvoxamine in chil-
dren and adolescents. J Child Adolesc Psychopharmacol. 2009;19:119-126.

55. Gittelman-Klein R, Klein DF. School phobia: controlled imipramine
treatment. Calif Med. 1971;115:42.

56. Klein RG, Koplewicz HS, Kanner A. Imipramine treatment of children
with separation anxiety disorder. / Am Acad Child Adolesc Psychiatry.
1992;31:21-28.

57. Bernstein GA, Borchardt CM, Perwien AR, et al. Imipramine plus cog-
nitive-behavioral therapy in the treatment of school refusal. J Am Acad Child
Adolesc Psychiatry. 2000;39:276-283.

58. Berney T, Kolvin I, Bhate SR, et al. School phobia: a therapeutic trial
with clomipramine and short-term outcome. Br J Psychiatry. 1981;138:110-
118.

59. Flament MF, Rapoport JL, Kilts C. A controlled trial of clomipramine
in childhood obsessive compulsive disorder. Psychopharmacol Bull.
1985;21:150-152.

60. Figueroa Y, Rosenberg DR, Birmaher B, et al. Combination treatment
with clomipramine and selective serotonin reuptake inhibitors for obses-
sive-compulsive disorder in children and adolescents. J Child Adolesc
Psychopharmacol. 1998;8:61-67.

61. Bernstein GA, Garfinkel BD, Borchardt CM. Comparative studies of
pharmacotherapy for school refusal. / Am Acad Child Adolesc Psychiatry.
1990;29:773-781.

62. Graae F, Milner J, Rizzotto L, et al. Clonazepam in childhood anxiety
disorders. J Am Acad Child Adolesc Psychiatry. 1994;33:372-376.

63. Simeon JG, Ferguson HB, Knott V, et al. Clinical, cognitive, and neuro-
physiological effects of alprazolam in children and adolescents with over-
anxious and avoidant disorders. / Am Acad Child Adolesc Psychiatry.
1992;31:29-33.

64. Longo L, Johnson B. Addiction: Part |. Benzodiazepines--side effects,
abuse risk and alternatives. Am Fam Physician. 2000;61:2121-2128.

65. Simeon JG, Knott VJ, DuBois C, et al. Buspirone therapy of mixed anx-
iety disorders in childhood and adolescents: a pilot study. J Child Adolesc
Psychopharmacol. 1990;1:57-83.

66. Perry B, Szalavitz M. The Boy Who Was Raised as a Dog and Other Stories
from a Child Psychiarist’s Notebook — What Traumatized Children Can Teach Us
About Loss, Love, and Healing. New York, NY: Basic Books; 2008.

67. Harmon R, Riggs P. Clonidine for posttraumatic stress disorder in
preschool children. J Nat/ Med Assoc. 1999;91:475-457.

68. Fawcett J, Barkin RL. A meta-analysis of eight randomized, double-
blind, controlled clinical trials of mirtazapine for the treatment of patients
with major depression and symptoms of anxiety. J Clin Psychiatry,
1998;59:123-127.

69. Mrakotsky C, Masek B, Biederman J, et al. Prospective open-label pilot
trial of mirtazapine in children and adolescents with social phobia. J Anxiety
Disord. 2008;22:88-97.

450



Pharmacotherapy for childhood anxiety disorders - Kodish et al

Dialogues in Clinical Neuroscience - Vol 13+ No. 4+ 2011

70. Famularo R, Kinscherff R, Fenton T. Propranolol treatment for child-
hood posttraumatic stress disorder, acute type. A pilot study. Am J Dis Child.
1988;142:1244-1247.

71. Pande AC, Pollack MH, Crockatt J, et al. Placebo-controlled study of
gabapentin treatment of panic disorder. J Clin Psychopharmacol. 2000;20:467-471.
72. Urbano MR, Spiegel DB, Laguerta N, Shrader CJ, Rowe, DF, Hategan
LF. Gabapentin and tiagabine for social anxiety: a randomized, double-
blind, crossover study of 8 adults. Prim Care Companion J Clin Psychiatry.
2009;11:123.

73. Storch EA, Murphy TK, Goodman WK, et al. A preliminary study of D-
cycloserine augmentation of cognitive-behavioral therapy in pediatric
obsessive compulsive disorder. Biol Psychiatry, 2010;68:1073-1076.

74. Guastella AJ, Richardson, R, Lovibond PF, et al. A randomized controlled
trial of D-cycloserine enhancement of exposure therapy for social anxiety
disorder. Biol Pyschiatry. 2008;63:544-559.

75. Norberg MM, Krystal JH, Tolin DF. A meta-analysis of D-cycloserine and
the facilitation of fear extinction and exposure therapy. Biol Psychiatry.
2008;63:1118-1126.

76. ADAA. Anxiety Disorder Association of America, Complimentary and
Alternative Therapies. Available at: http://www.adaa.org/finding-help/treat-
ment/complementary-alternative-treatment Accessed May 29, 2010.

77. National Institutes of Health, National Center for Complimentary and
Alternative Medicine, Complimentary and Alternative Medicine and
Children. Available at: http://nccam.nih.gov/health/children/. Accessed
August 28, 2010.

78. Ernst E. The risk-benefit profile of commonly used herbal therapies:
Ginko, St. John's Wort, ginseng, Echinacea, saw palmetto, and kava. Ann
Intern Med. 2002;136:42-53.

79. Faustino TT, de Almeida RB, Andreatini R. Medicinal plants for the
treatment of generalized anxiety disorder: a review of controlled studies.
Rev Bras Psiquiatr 2010;32:429-436.

80. Kovacs M, Devlin B. Internalizing Disorders in Childhood. J Child Psychol
Psychiatry. 1998;39:47-63.

81. Anderson J. Epidemiological Issues. In: Ollendick T, King N, Yule W, eds.
International Handbook of Phobia and Anxiety disorders in Children and
Adolescents. New York: Plenum Press; 1994.

82. Abikoff H, McGough J, Vitiello B, et al. Sequential pharmacotherapy
for children with comorbid attention-deficit/hyperactivity and anxiety dis-
orders. J Am Acad Child Adolesc Psychiatry. 2005;44:418-427.

83. Kendall P, Hedtke K, Aschenbrand S. Behavioral and emotional disor-
ders in adolescents. Nature, assessment and treatment. In: Wolfe DA, Mash
EJ, eds. Anxiety Disorders. New York, NY: Guilford Press; 2006:259-299.

84. Jaffe S, ed. Adolescent substance abuse and dual disorders. Child Adolesc
Psychiatric Clin N Am. 1996;5:1-261.

85. Clark DB, Bukstein OG. Psychopathology in adolescent alcohol abuse
and dependence. Alcohol Health Res World. 1998;22:117-121.

86. Salbach-Andrae H, Lenz K, Simmendinger N, et al. Psychiatric comor-
bidities among female adolescents with anorexia nervosa. Child Psychiatry
Hum Dev. 2008;39:261-272.

87. Czaja J, Rief W, Hilbert A. Emotion regulation and binge eating in chil-
dren. Int J Eat Disord. 2009;42:356-362.

88. Powers PS, Bruty H. Pharmacotherapy for eating disorders and obesity.
Child Adolesc Psychiatr Clin N Am. 2009;18:175-187.

89. Bartak L, Rutter M. Differences between mentally retarded and nor-
mally intelligent autistic children. J Autism Dev Disord. 1976;6:109-120.

90. Simonoff E, Pickles A, Charman T, Chandler S, Loucas TM, Baird G.
Psychiatric disorders in children with autism spectrum disorders: prevalence,
comorbidity, and associated factors in a population-derived sample. J Am
Acad Child Adolesc Psychiatry. 2008;47:921-929.

91. Kolevzon A, Mathewson K, Hollander E, et al. Selective serotonin reup-
take inhibitors in autism: a review of efficacy and tolerability. J Clin Psychiatry.
2006;67:407-414.

92. King BH, Hollander E, Sikich L, et al. Lack of efficacy of citalopram in
children with autism spectrum disorders and high levels of repetitive behav-
ior: citalopram ineffective in children with autism. Arch Gen Psychiatry.
2009;66:583-590.

93. Field B. Two drugs test ineffective in treating autism. Autism Examiner.
2009.

94. Volkmar F, Cook EH, Palmeroy R, Realmuto G, Tanguay P. Practice para-
meters for the assessment and treatment of children, adolescents, and
adults with autism and other pervasive developmental disorders. J Am Acad
Child Adolesc Psychiatry. 1999;38(12 suppl):325-345.

95. Duke D, Bodzin D, Tavares P, et al. The phenomenology of hairpulling
in a community sample. J Anxiety Disord. 2009;23:1118-1125.

96. Lewin A, Piacentini J, Flessner C, et al. Depression, anxiety, and functional
impairment in children with trichotillomania. Depress Anxiety. 2009;26:521-527.
97. Stein D, Bouwer C, Maud C. Use of the selective serotonin reuptake
inhibitor citalopram in treatment of trichotillomania. Eur Arch Psychiatry Clin
Neurosci. 1997;247:234-236.

98. Christenson G, MacKenzie T, Mitchell J, et al. A placebo-controlled, dou-
ble-blind crossover study of fluoxetine in trichotillomania. Am J Psychiatry.
1991;148:1566-1571.

99. Tolin D, Franklin M, Diefenbach G, et al. Pediatric trichotillomania:
descriptive psychopathology and an open trial of cognitive behavioral ther-
apy. Cogn Behav Ther. 2007;36:129-144.

100.Pauls D, Alsobrook, JP, Goodman W, Rasmuussen S, Leckman J. A fam-
ily study of obsessive compulsive disorder. Am J Psychiatry. 1995;152: 76-84.
101.Roozendaal B, McEwen BS, Chattarji S. Stress, memory and the amyg-
dala. Nat Rev Neurosci. 2009;10:423-433.

102.Shin LM, Liberzon I. The neurocircuitry of fear, stress, and anxiety dis-
orders. Neuropsychopharmacology. 2010;35:169-191.

103.Schlund MW, Siegle GJ, Ladouceur CD, et al. Nothing to fear? Neural
systems supporting avoidance behavior in healthy youths. Neuroimage.
2010;52:710-719.

104.Bentz D, Michael T, de Quervain DJ, Wilhelm FH. Enhancing exposure
therapy for anxiety disorders with glucocorticoids: from basic mechanisms of
emotional learning to clinical applications. J Anxiety Disord. 2010;24:223-230.
105. Black JE, Isaacs KR, Anderson BJ, Alcantara AA, Greenough WT. Learning
causes synaptogenesis, whereas motor activity causes angiogenesis, in cere-
bellar cortex of adult rats. Proc Nat/ Acad Sci U S A. 1990;87:5568-5572.
106.Woon FL, Hedges DW. Hippocampal and amygdala volumes in children
and adults with childhood maltreatment-related posttraumatic stress dis-
order: a meta-analysis. Hippocampus. 2008;18:729-736.

107.Goldwater DS, Pavlides C, Hunter RG, et al. Structural and functional
alterations to rat medial prefrontal cortex following chronic restraint stress
and recovery. Neuroscience. 2009;164:798-808.

108.Gorman JM, Docherty JP. A hypothesized role for dendritic remodeling
in the etiology of mood and anxiety disorders. J NeuroPsychiatry Clin Neurosci.
2010;22:256-264.

109.Eiland L, McEwen BS. Early life stress followed by subsequent adult
chronic stress potentiates anxiety and blunts hippocampal structural remod-
eling. Hippocampus. In press.

110.McEwen BS. Plasticity of the hippocampus: adaptation to chronic stress
and allostatic load. Ann N Y Acad Sci. 2001;933:265-277.

111.Aisa B, Elizalde N, Tordera R, Lasheras B, Del Rio J, Ramirez MJ. Effects
of neonatal stress on markers of synaptic plasticity in the hippocampus:
implications for spatial memory. Hippocampus. 2009;19:1222-31.
112.0omen CA, Soeters H, Audureau N, et al. Severe early life stress ham-
pers spatial learning and neurogenesis, but improves hippocampal synap-
tic plasticity and emotional learning under high-stress conditions in adult-
hood. J Neurosci. 2010;30:6635-6645.

113.Champagne DL, Bagot RC, van Hasselt F, et al. Maternal care and hip-
pocampal plasticity: evidence for experience-dependent structural plastic-
ity, altered synaptic functioning, and differential responsiveness to gluco-
corticoids and stress. J Neurosci. 2008;28:6037-6045.

114.Ming GL, Song H. Adult neurogenesis in the mammalian central ner-
vous system. Annu Rev Neurosci. 2005;28:223-250.

115.Calabrese F, Molteni R, Racagni G, Riva MA. Neuronal plasticity: a link
between stress and mood disorders. Psychoneuroendocrinology. 2009;34(suppl
1):5208-5216.

116. Santarelli L, Saxe M, Gross C, et al. Requirement of hippocampal neuro-
genesis for the behavioral effects of antidepressants. Science. 2003;301:805-809.
117.Castrén E, Voikar V, Rantaméki T. Role of neurotrophic factors in
depression. Curr Opin Pharmacol. 2007;7:18-21.

118.Malberg JE. Implications of adult hippocampal neurogenesis in anti-
depressant action. J Psychiatry Neurosci. 2004;29:196-205.

451



Pharmacological aspects

119.Kobayashi K, lkeda Y, Sakai A, et al. Reversal of hippocampal neuronal
maturation by serotonergic antidepressants. Proc Natl Acad Sci U S A.
2010;107:8434-8439.

120. Xu H, Luo C, Richardson JS, Li XM. Recovery of hippocampal cell prolifera-
tion and BDNF levels, both of which are reduced by repeated restraint stress, is
accelerated by chronic venlafaxine. Pharmacogenomics J. 2004;4:322-331.
121.Molteni R, Calabrese F, Cattaneo A, et al. Acute stress responsiveness
of the neurotrophin BDNF in the rat hippocampus is modulated by chronic
treatment with the antidepressant duloxetine. Neuropsychopharmacology.
2009;34:1523-1532.

122.Krishnan V, Nestler EJ. The molecular neurobiology of depression.
Nature. 2008;455:894-902.

123.Grayson DR, Kundakovic M, Sharma RP. Is there a future for histone
deacetylase inhibitors in the pharmacotherapy of psychiatric disorders? Mol
Pharmacol. 2010;77:126-135.

124.Sousa N, Lukoyanov NV, Madeira MD, Almeida OF, Paula-Barbosa MM.
Reorganization of the morphology of hippocampal neurites and synapses
after stress-induced damage correlates with behavioral improvement.
Neuroscience. 2000;97:253-266.

125.Nithianantharajah J, Hannan AJ. Enriched environments, experience-
dependent plasticity and disorders of the nervous system. Nat Rev Neurosci.
2006;7:697-709.

126.Fischer A, Sananbenesi F, Wang X, Dobbin M, Tsai LH. Recovery of learn-
ing and memory is associated with chromatin remodelling. Nature.
2007;447:178-182.

127.Bessa JM, Ferreira D, Melo |, et al. The mood-improving actions of anti-
depressants do not depend on neurogenesis but are associated with neu-
ronal remodeling. Mol Psychiatry. 2009;14:764-773, 739.

128.Tanti A, Belzung C. Open questions in current models of antidepressant
action. Br J Pharmacol. 2010;159:1187-1200.

129.Branchi I. The double edged sword of neural plasticity: increasing sero-
tonin levels leads to both greater vulnerability to depression and improved
capacity to recover. Psychoneuroendocrinology. 2011;36:339-351.

130.Vyas A, Mitra R, Shankaranarayana Rao BS, Chattarji S. Chronic stress
induces contrasting patterns of dendritic remodeling in hippocampal and
amygdaloid neurons. J Neurosci. 2002;22:6810-6818.

131.Liston C, Miller MM, Goldwater DS, et al. Stress-induced alterations
in prefrontal cortical dendritic morphology predict selective impairments
in perceptual attentional set-shifting. J Neurosci. 200;26:7870-
7874.

132.Black B, Uhde TW. Treatment of elective mutism with fluoxetine: a dou-
ble-blind, placebo-controlled study. / Am Acad Child Adolesc Psychiatry.
1994;33:1000-1006.

452





