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Abstract

Objective—To evaluate the frequency of adverse events (AEs) across four treatment conditions
in the Child/Adolescent Anxiety Multimodal Study (CAMS), and to compare the frequency of
AESs between children and adolescents.

Method—~Participants ages 7-17 years (M=10.7) meeting the DSM-1V criteria for one or more of
the following disorders: separation anxiety disorder, generalized anxiety disorder, or social phobia
were randomized (2:2:2:1) to cognitive-behavioral therapy (CBT, n=139), sertraline (SRT,
n=133), combination of both (COMB, n=140), or pill placebo (PBO, n=76). AEs were collected
via a standardized inquiry method plus a self-report Physical Symptom Checklist (PSC).

Results—There were no differences between the double-blinded conditions (SRT vs. PBO) for
total physical and psychiatric AEs or any individual physical or psychiatric AEs. The rates of total
physical AEs were greater in the SRT-alone treatment condition when compared to CBT (p<.01)
and COMB (p<.01). Moreover, those who received SRT alone reported higher rates of several
physical AEs when compared to COMB and CBT. The rate of total psychiatric AEs was higher in
children (<12 years) across all arms (31.7% vs. 23.1%, p<.05). Total PSC scores decreased over
time with no significant differences between treatment groups.

Conclusion—The results support the tolerability/safety of selective serotonin reuptake inhibitor
(SSRI) treatment for anxiety disorders even after adjusting for the number of reporting
opportunities leading to no differences in overall rates of AEs. Few differences occurred on
specific items. Additional monitoring of psychiatric AEs is recommended in children (<12 years).

Keywords
child; adolescent; anxiety; adverse events

Introduction

Anxiety disorders are among the most common childhood psychiatric disorders, with
lifetime prevalence rates ranging from 15-20%.1:2 If left untreated, childhood anxiety
disorders can lead to poor academic performance and social functioning,3# substance use
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problems,® and an increased risk of developing additional psychiatric disorders in early
adulthood.® Fortunately, research has provided evidence to support the efficacy and safety of
cognitive-behavioral therapy (CBT)”-? and medication, specifically the selective serotonin
reuptake inhibitors (SSRIs)10-13 and more recently duloxetinel# for the treatment of
childhood anxiety disorders.

Despite robust evidence for the efficacy of SSRIs in the treatment of pediatric anxiety
disorders, these compounds have also been associated with treatment-emergent adverse
events (AEs). Previous studies have found SSRIs, as compared to pill placebos, to be
associated with increased physical symptoms such as headache, nausea, stomach pain,
diarrhea, fatigue, diaphoresis, dry mouth, restlessness, insomnia, drowsiness, increased
psychomotor activity, change in appetite, sweating, and tremor.11:15-17 However, these AEs
are most frequently rated in the mild to moderate range of severity and often decrease over
time. Underscoring the importance of assessing changes in overt behavior as well as
physical symptoms, a recent Cochrane review? of 15 SSRI pediatric anxiety clinical trials
found that increased irritability, hostility, insomnia, disinhibition, impulsivity, and
restlessness occurred in greater frequency among children and adolescents randomized to
SSRI treatment as compared to pill placebo and that these AEs often led to study
discontinuation.1518 Importantly, preadolescent children may be particularly vulnerable to
SSRI AEs such as activation, restlessness, and gastric distress.1?

Among other AEs associated with SSRI use, the development of suicidal thoughts/behaviors
is perhaps the most troubling for patients, families, and treating clinicians. In 2004, the Food
and Drug Administration (FDA) advisory committee reviewed the results of 24 controlled
trials of 9 antidepressants (N=4,400). Although there were no reported suicides and no
between-group differences in suicide attempts, when changes in suicidal ideation (i.e.,
thoughts of suicide) were included in the analyses, a small yet significant increase in suicidal
behavior among children receiving medication (4%) as compared to those receiving pill
placebo (2%) was observed. This ~2% difference in attributable risk translates into a
number needed to harm (NNH) of ~50.20 A subsequent and larger meta-analysis reviewed
39 pediatric antidepressant trials (including indications in depression, obsessive-compulsive
disorder and anxiety disorders) and found no suicides and a smaller risk difference between
antidepressant medication and placebo for suicidal behavior (0.7%; 95% CI, 0.1% to 1.3%)
with the NNH=143 (95% ClI, 77 to 1000).21 Given the large number of studies and the
inclusion of multiple psychiatric disorders, this meta-analysis suggests that the benefit of
SSRI treatment may outweigh the possible risks of developing suicidal behavior among
youth with anxiety. Despite a clear picture about short-term adverse events associated with
antidepressant use, data regarding the potential negative effects of long-term use of these
compounds in children and adolescents is limited.

One challenge with respect to estimates of AEs relates to how AE data are collected.
Historically, most AE monitoring used the general inquiry method (e.g., “Has anything
changed since last visit?”). Currently, greater emphasis is being placed on systematically
inquiring about both short-term and long-term AEs.22:23 The few studies comparing general
vs. systematic methods of inquiry found that systematic method results in more AEs being
identified when compared to the general method.24 Despite the potential clinical utility of a
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systematic inquiry around AEs, there is no consensus about which approach to use. Given
children's unique developmental status, AE monitoring via systematic inquiry is likely to be
especially critical when evaluating medications for the treatment of children diagnosed with
psychiatric disorders.?

As AEs collected in clinical trials include any new or worsening event during the
intervention, AEs will likely include those events that may or may not be intervention
related. The standard approach to assessing whether an AE is intervention related is to
compare rates of AEs in the active as compared to the control group (e.g. medication vs.
placebo). Ascertaining and interpreting between-group differences in AE rates is particularly
daunting in comparative treatment trials that include both medication and non-medication
treatment arms and trials that include both open and masked treatment assignment. For
example, in the Treatment of Adolescents with Depression Study (TADS), there were
substantial between-group differences in AE reporting.28 CBT therapists in TADS were
charged with identifying AEs similar to pharmacotherapists, yet very few AEs were
identified via the general inquiry by CBT therapists as compared to the pharmacotherapists.
Whether this difference was due to lower patient and therapist expectations for AEs in open
CBT or the relative lack of experience among CBT therapists as compared to
pharmacotherapists in assessing AEs is not known.

To add to the growing literature examining the safety of medication use in pediatric
populations, specifically the use of SSRIs to treat children and adolescents suffering from
anxiety disorders, we present AE data from the Child/Adolescent Anxiety Multimodal Study
(CAMS). 18.27.28 CAMS was a multi-site, randomized placebo-controlled study comparing
12 weeks of sertraline (SRT), CBT, their combination (COMB), and pill placebo (PBO) in
488 children and adolescents diagnosed with separation anxiety disorder (SAD), generalized
anxiety disorder (GAD), or social phobia (SoP). Week-12 response rates in CAMS revealed
that COMB was superior (80.7%) to both CBT and SRT (59.7% and 54.9%, respectively),
and all active treatments were found to be more beneficial than PBO (23.7%).18 An analysis
of AEs in the primary outcome paper focused on comparisons between SRT vs. PBO (the
only double-blinded treatment conditions in CAMS and the only comparison that could be
readily interpreted) and SRT vs. CBT (a non-medication open treatment), finding no
differences in the frequency of moderate to severe AEs, including suicidal and homicidal
ideation in SRT vs. PBO comparisons.1® However, rates of insomnia, fatigue, and
restlessness were reported less frequently in CBT as compared to SRT. Comparisons
between SRT and COMB were not included, as outcomes might be difficult to interpret
because COMB was an open treatment condition. Specifically, participants knew they were
taking active medication and may therefore have higher expectations for or more certainty
about attributing AEs to medication than would otherwise be the case. Moreover, in COMB,
participants were assessed by two clinicians (CBT therapist and pharmacotherapist),
providing more opportunities to report AEs.

CAMS offers a unique opportunity to further evaluate the safety of an SSRI medication and
other CAMS treatments given its relative large sample, large proportion of prepubertal
children, and multiple treatment conditions. Also, CAMS augmented the AE assessment by
including systematic inquiry of harm-related adverse events following the FDA black box
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warning regarding suicidal behavior on antidepressants in 2004.27 The current paper extends
previous analyses of AEs by (a) comparing the frequency of AEs across the four treatment
conditions evaluated in CAMS, including COMB; (b) comparing the frequency of AEs
between children and adolescents; (c) examining the regular use of a self-report physical
symptom checklist for eliciting changes in AEs over time; and d) addressing the greater
opportunity for AE reporting in COMB treatment by statistically adjusting AE rates for the
number of reporting opportunities.

Method

Descriptions of the CAMS rationale, design, and methods,2” participant baseline
characteristics,28 and 12-week outcomes!8 have been reported previously. Briefly,
participants were ages 7 to 17 years old (M=10.7) and met DSM-1V criteria for one or more
of the following: SAD, GAD, or SoP. Although participants with a wide range of
comorbidities were included, those meeting criteria for major depressive disorder (MDD) or
substance abuse (SA) disorder were excluded. The protocol was approved and monitored by
institutional review boards at each center. Participants and at least one parent provided
written informed consent. Participants were randomized (2:2:2:1) to the following
treatments: CBT (n=139), SRT (n=133), COMB (n=140), or PBO (n=76). Only the SRT and
PBO treatment conditions were double-blind, and this was made possible by using matching
medication and pill placebo. CAMS used a “fixed-flexible” dosing schedule in which dose
changes were tied to clinical response and tolerability. The maximum target dose of SRT
was 200 mg/day.

Assessment of Adverse Events

To address limitations in previous studies and to assure uniform assessment of AES across
all treatment arms, CAMS developed a scripted AE inquiry procedure. This procedure
involved two stages. In stage 1, study coordinators—and not treating clinicians—met with
participants and family members prior to each treatment session. Study coordinators used a
standardized script to elicit AEs that assessed whether the participant had experienced any
medical or behavioral change since the last treatment visit. The script asked the participant
and his or her parent/legal guardian, “Have you (or has your child) had any health or other
problems since your last visit and today?” Responses to this question were recorded and
passed to the child's primary clinician (either the pharmacotherapist or CBT therapist) for
review (stage 2). At the beginning of each treatment session, the study clinician reviewed
the AE information collected and asked additional follow-up questions to determine
frequency, severity, impairment, and any treatment used to manage the AE (e.g. analgesics
for headache). For participants in the COMB treatment condition, the pharmacotherapist
reviewed AEs when the pharmacotherapy and CBT visit occurred on the same day. When
the pharmacotherapy and CBT visit occurred on different days, the CBT therapist would
also record the characteristics of any AEs reported by the participant or family member(s)
since the last treatment visit.
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Assessment of Harm-Related Adverse Events (Suicidal/Homicidal Ideation and/or

behaviors)

Consistent with good practice, information about suicidal and homicidal ideation and related
behaviors was collected at each visit. This information was only collected during stage 2 by
the treating clinician and not by the study coordinator. A standardized script was used that
included 3 questions: “Since your last visit, did you have any thoughts about not wanting to
be alive?” “Since your last visit, did you have any thoughts about hurting yourself?” and
“Since your last visit, did you have any thoughts about hurting someone else?” If
participants answered “yes” to any of these questions, additional information was elicited to
determine the content of thought (e.g., non-suicidal self-harm, passive death wish, suicidal
ideation without plan, and suicidal ideation with plan) and whether any behavior (e.g., non-
suicidal self-harm, suicide attempt, or harm to others) had taken place. Reports of these
harm-related events were discussed on the weekly cross-site steering committee call to
review severity and the event category. At the end of the entire study, the pharmacotherapy
committee blindly reviewed the harm-related AEs for coding accuracy.

Assessment of Physical Symptoms

The Physical Symptom Checklist (PSC)26 was used to track somatic symptoms throughout
the course of acute treatment (at baseline and weeks 4, 8, and 12). This data was not shared
with the treating clinician but was used in data analyses as an alternative method of
assessing changes in somatic and central nervous system symptoms across time. The PSC is
a 47-item child self-report measure that includes a list of general health problems.
Participants rate each item using a 4-point Likert scale (O=not at all to 3=very much) to
indicate how much he or she has been bothered by the given symptom during the past week.
A total physical symptom score was obtained by summing the items.

At baseline and before randomization was revealed, physical complaints rated asa 2 or 3
(“pretty much” or “very much”) on the PSC and occurring in at least 10% of the participants
included the following: allergies (14.4%), head cold (12.8%), headache (20%), feeling
drowsy (20.5%), dry skin (10.5%), stomach pain (18.8%), restless or uncomfortable urge to
move (12.6%), trouble sleeping (23.8%), sleeplessness (16.2%), and nightmares (14.7%).
The 10% cut off was chosen to ensure that only the most prevalent physical complaints were
reported. Emergence of a new physical symptom or worsening physical symptom status
after the baseline assessment was operationalized as a change in baseline score from 0 or 1
to 2 or 3 at weeks 4, 8, and 12 (these were classified as a new physical symptom) or a
change in baseline score from 2 to 3 at weeks 4, 8, and 12 (these were classed as a
worsening physical symptom).

Assessment of Clinical Improvement

The relationship between AEs and the Clinician Global Impression-Improvement/Severity
scale (CGI-1/S)%° was examined across study time points. The CGI-S provides a global
rating of symptom severity ranging from 1 (“not at all ill”’) to 7 (“extremely ill”’). The CGI-I
provides a global rating of clinical improvement ranging from 1 (“very much improved”) to
7 (“very much worse”). The independent evaluators (IEs) completed the CGI measures at
baseline (only the CGI-S) and then at weeks 4, 8, and 12. Clinicians also completed the CGI
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measures after each visit. These data are not provided. The pharmacotherapist used the CGI-
S ratings to adjust medication dose during acute treatment.

Assessment of Adherence to Medication

Medication adherence was calculated based on medication returned and defined as the ratio
of medication taken divided by what was prescribed (pills taken/pills prescribed). Missing
adherence data by treatment condition (i.e., participants who forgot to return their unused
pills) at any visit was 12.6% for COMB, 10.4% for SRT, and 13.0% for PBO.

Statistical Methods

Results

Participants

Data for the present analyses include participants who, at the time of their assessment,
remained in their active study arm (i.e., an observed cases [OC] analysis that set to missing
future data from all participants who were no longer participating in their assigned treatment
arm). To compare AE rates across study arms and across ages, Pearson's chi-square test or
Fisher's exact test was used. As indicated earlier, participants in the COMB knew they were
taking active medication and had more opportunities to be questioned about AEs than
participants who only saw one clinician. Therefore, to control for possible ascertainment
bias that this increase in contact may have caused, logistic regression analyses (using SAS
PROC LOGISTIC) were conducted with the number of reporting opportunities added as a
covariate. A generalized linear model (using GEE) for dichotomous outcomes (using SAS
PROC GENMOD) was conducted to evaluate the relationship between treatment condition
and AEs across time, with treatment condition, time, and their interaction included in the
model. Similar analyses were performed and stratified by age and gender for the PSC to
examine the effect of treatment condition on changes in the total mean severity of physical
symptoms across time. In these models, we included linear time, treatment condition, and
their interaction as fixed effects, with intercept and time as random effects. To test the
treatment effect on change in CGI-I or CGI-S across time, similar analyses were performed.
All analyses were performed in SAS 9.3 with significance level set at 0.05. Because all
analyses were exploratory, no corrections for type-I error rates were conducted.

Of the 488 participants, 74% were 12 years or younger (mean 10.7 +2.8 years), and 431
(88.3%) completed the acute phase (through week 12 assessment). The proportion of
participants who remained in their assigned treatment condition (completed treatment and all
assessments) was 95.6% for CBT, 90.7% for COMB, 82.7% for SRT, and 80.3% for PBO.
Participants who withdrew consent for both treatment and assessments were defined as
study dropouts. The PBO treatment condition had 12 study dropouts (19.7%), SRT had 16
(17%), COMB had 12 (11%), and CBT had 6 (4.3%). Pairwise comparisons revealed that
participants in the SRT and PBO treatment arms were significantly more likely to drop out
of treatment than participants in the two CBT-containing conditions (p=.03, p=.006,
respectively). There were no statistically significant differences in rates of dropout between
participants in CBT and COMB.
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Average medication adherence was 91.3% for COMB participants (based on n=135 or
96.4% of possible COMB participants), 90.2% for SRT (based on n=122 or 91.7% of
possible SRT participants), and 91.0% for PBO (based on n=64 or 84.2% of possible PBO
participants). There was no significant difference in medication adherence between the three
medication treatment groups (p=.87). With respect to opportunities to report AEs, the
number of opportunities for the elicitation of AEs differed across treatment arms with the
greatest mean number occurring in COMB (12.8 £4.0) as compared to the other treatments:
SRT (9.9 £3.6), CBT (10.6 £2.0), and PBO (9.7 +4.2). Pairwise comparisons revealed that
COMB had significantly more reporting opportunities than the other treatment groups (all p
values < .001), with no significant difference between SRT, CBT, or PBO.2°

The average medication dose, among those participants who completed the full course of
medication treatment, was not statistically different between COMB and SRT (t=1.48, p=.
10) (COMB 133.7 £59.8 mg/day; SRT 146.0 £60.8 mg/day). However, the average
medication dose for both active treatments was significantly lower than PBO (COMB vs.
PBO, t=3.89, p<.001; SRT vs. PBO, t=2.58, p<.02; average dose for PBO was 175.8 +43.7
mg/day). However, a significant difference in average medication dose (F=7.55, p<.001)
was found by age with children having, on average, a lower medication dose (137.1 +61.6
mg/day; n=211) when compared to adolescents (165.9 £53.4 mg/day; n=80).

Physical Adverse Events

Elicited AEs: A comparison of elicited physical events is presented in Table 1. Only those
AEs rated as moderate to severe, resulted in functional impairment, and occurred in at least
3% or more of the participants are listed. A post hoc analysis was performed adjusting for
the number of elicitation opportunities across the four treatment arms. Results from
between-group pairwise comparisons (both unadjusted and adjusted p values) are presented.

There were no differences between the double-blinded conditions (SRT vs. PBO) for either
total physical AEs or any individual physical AE. When controlling for the number of
reporting opportunities, the rates of total physical AEs were greater in the SRT treatment
condition when compared to CBT (p<.01) and COMB (p<.01) treatment conditions.
Regarding individual physical AEs, participants in SRT reported higher rates of insomnia
(p<.01), fatigue (p<.01), and sedation (p<.05) when compared to participants in CBT or
COMB, but not PBO.

Physical Symptom Checklist: The PSC was used to evaluate worsening and emergence of
new self-reported physical symptoms during acute treatment. When comparing the 2 double-
blind treatment arms (Table 2), worsening or emergence of new physical symptoms
occurred in the PBO treatment condition more often than in the SRT treatment condition.
These included increased symptoms of stomach pain (21.4% vs. 9.6%, p<.05), difficulty
breathing (9.1% vs. 1.1%, p<.05), and numbness or tingling in arms or legs (9.1% vs. 0%,
p<.01). The only exception was trouble sleeping, where participants receiving SRT reported
worsening or new onset of sleep difficulty when compared to PBO participants (27.7% vs.
13.0%, p<.05).
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Regression analyses revealed an overall decrease in the mean total PSC score across time
(p<.01), but no significant differences in the rate of change (i.e., slope) between treatment
conditions (p=.47). Furthermore, there were no significant between-group differences in the
total mean PSC score at week 12 (Figure 1). There were also no gender or age differences
on PSC mean change scores over time.

Clinical Global Impression-Improvement and Severity Scales (CGI-1/S): Within the
CBT treatment condition, children who reported at least one physical AE were more likely
to be rated as a Week-12 treatment responder (CGI-I < 2) when compared to children who
did not report any physical AEs (p < .02). There were no significant differences in rates of
treatment response between those who did and did not report physical AEs among the
remaining three treatment conditions. Across each treatment condition, there were no
significant differences in the percentage of children who received a Week-12 CGI-S score of
< 2 between those who reported at least one psychiatric AE when compared to those who
endorsed no psychiatric AEs. There were no significant pairwise differences between
treatment conditions on the CGI-I or CGI-S in the percentage of children who reported at
least one physical or psychiatric AE when compared to those who did not endorse any AEs
during acute treatment.

Psychiatric and Harm-Related Adverse Events—There were no differences between
the double-blind treatments (SRT vs. PBO) for either total psychiatric AEs or any individual
psychiatric AE (Table 3). When assessing the total number of psychiatric AEs (adjusting for
the number of reporting opportunities), the treatment arms containing SRT showed
significantly higher rates of psychiatric AEs when compared to CBT (p<.05). Individual
psychiatric AEs were greater among COMB participants when compared to CBT
participants for disinhibition (p<.05) and increased motor activity (p<.05). Rates for the
restless/fidgety AEs were greater for SRT when compared to CBT (p<.05). There were more
total harm-related events (suicidal/homicidal ideation and/or behaviors) among COMB
participants than SRT or PBO participants (p<.05, p<.05, respectively). There were no
suicide attempts in any treatment condition.

Examination of AEs in Children and Adolescents

Among Children: Table 4 shows moderate to severe AEs that occurred in at least 3% of the
participants in any treatment condition by age (results for both unadjusted and adjusted for
number of reporting opportunities are presented). Children ages 7 to 12 showed a higher rate
of total physical AEs in SRT treatment condition as compared to COMB or CBT (p<.01);
specifically, headache (SRT > CBT, p<.05), insomnia (SRT > CBT, p<.05), and sedation
(SRT > COMB, p<.05; SRT > CBT, p<.05). Children in SRT group also showed a higher
rate of headaches than those in PBO (16.2% vs. 3.7%, p<.05). Additionally, children
exhibited a higher rate of total psychiatric AEs in the COMB and SRT treatment conditions
when compared to CBT (p<.05, p<.01, respectively). Children in the COMB group showed
higher rates of total harm-related AEs when compared to SRT and PBO groups (p<.05, p<.
01, respectively) but not when compared to CBT group. However, these differences in total
harm-related AEs were not significant when comparisons were adjusted for reporting
opportunities.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2016 March 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rynn et al.

Page 10

Among Adolescents: For adolescents aged 13 to 17 (n=126), there were no differences
between treatment arms for physical AEs and psychiatric AEs (based on adjusted
comparisons).

Children vs. Adolescents: Children who received SRT reported higher rates of AEs overall
when compared to adolescents (16.2% vs. 3.7%, p<.05). Specifically, the rate of total
psychiatric AEs was higher in children across all treatment arms (31.7 % vs. 23.1 %, p<.05).
When compared to adolescents, children experienced more disinhibition (p<.01), and this
was especially true in the COMB condition (p<.05). There were no differences between the
two groups in the rate of total physical AEs across the entire sample. However, when
compared to children, adolescents experienced more of the following physical AEs:
headaches (p<.05), cold symptoms (p<.01), and body aches (p<.05).

Discussion

The findings reported in this paper support the mounting data suggesting the tolerability and
safety of acute SSRI treatment for pediatric anxiety disorders. More specifically, no
significant differences in the overall rate of physical or psychiatric AEs were found when
comparing the two blinded treatment arms, SRT and PBO, using the systematic inquiry
method. The assessment of emergent physical symptoms or worsening of physical
symptoms using the self-report PSC revealed that trouble sleeping occurred more often in
participants assigned to take SRT as compared to PBO. In the age subgroup analyses,
children treated with SRT reported a higher frequency of headaches than those treated with
PBO. When tolerability was compared between child and adolescents, there were no
significant differences in the overall rate of physical AEs. However, children showed
increased rates of psychiatric AEs, specifically, disinhibition. The combination of CBT and
SRT (i.e., COMB) treatments, taking into account the psychiatric adverse events, may not
offer a more favorable adverse event profile compared to SRT alone.for youth with anxiety
disorders. This study highlights the importance of carefully measuring baseline physical and
psychiatric symptoms, systematically monitoring AEs, and using this information to guide
medication adjustment, especially in the younger age group.

The purpose of adjusting for the number of reporting opportunities was to control for the
possibility of bias resulting from being asked about the presence of AEs more frequently, as
was the case for COMB participants. However, this adjustment had little impact on the
overall pattern of AEs reported. Adjusting for the number of reporting opportunities resulted
in differences in outcomes mainly when the base rates of AEs were low (e.g., fever,
disobedient behavior, impulsivity, and aggression).

Few studies to date have examined developmental differences in the rates of AEs between
children and adolescents. Subgroup analysis by age showed that children reported no
significant difference in overall physical or psychiatric AEs when comparing SRT vs. PBO.
However, a greater number of children experienced physical symptoms in the SRT condition
when compared to COMB or CBT. In adolescents, no differences were found when
comparing frequency of physical and psychiatric AEs across treatment conditions. However,
comparisons between children and adolescents showed that children in the SRT arm
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reported more AEs overall when compared to adolescents. Similarly, total psychiatric AEs
were higher in children across all treatment arms. The present analyses suggest children may
be at greater risk for experiencing overall AEs and psychiatric AEs, which often leads to
study discontinuation.30 The “fixed-flexible” dosing schedule used in CAMS was designed
to maximize efficacy, and it was linked to the participant's clinical response and tolerability.
Although the protocol dosing strategy did not differ for children and adolescents, children
received a lower SRT dose on average across both COMB and SRT treatment groups. The
differences between the age groups in the rate of AEs may have been driven by the
particular dosing strategy used in CAMS as compared to the slower and lower dosing in
clinical practice.

Findings reported in this study bring attention to the presence of significant before-treatment
physical symptoms in this anxious population, especially in the sleep domain, with
approximately 44% of the sample having some sleep difficulty as measured by the PSC.
Also, when examining worsening of physical symptoms, sleep emerged as the only physical
symptom that occurred more frequently in the SRT-treated group when compared to PBO.
However, it should be noted that overall physical symptoms, as measured by the PSC,
improved across time in each of the active treatment conditions, as well as in the PBO
condition. This may be explained by AEs diminishing over time and/or as the anxiety
disorder improves, the physical symptoms decrease. Thus, SSRI treatment reduces sleep
difficulties in some youth with anxiety while it may worsen an already present problem in
others. These findings should alert practitioners to the importance of obtaining accurate
measurement of baseline physical symptoms and underscore the importance of tracking
physical symptoms over time.

Of interest is the observation that the absence of AEs leads to more rapid improvement
within treatment conditions. The interesting exception was in CBT only, where the presence
of an AE was associated with faster improvement. This may be a random finding or may
reflect that the perception of an AE during CBT is experienced as less threatening. Or it
could be that CBT, when done correctly via graduated exposure tasks, results in the
experience of more anxiety-based physical symptoms as a natural byproduct of the
treatment. The presence of psychiatric AEs over the course of 12 weeks did not impact the
slope of change for the global improvement or severity for participants within treatment
conditions, which suggests that if these types of AEs are successfully clinically managed,
children and adolescents will still be able to achieve positive response.

The CAMS results highlight the challenge of assessing AEs in the pediatric population and
point to the need for improved approaches or methods, particularly in the younger
population. This area of work has continued to progress with the development of improved
assessment tools such as the Pediatric Adverse Event Rating Scale (PAERS),3! which is
completed by the child and parent, who each identify and rate the severity of the AEs listed.
The responses are then reviewed by a clinician who makes a summary rating and uses this
information to determine next treatment steps. Another approach that requires less clinician
time and may decrease clinician bias is the computerized self-administered screen called
Columbia Health and Adverse Reactions to Medication (CHARMS).32 The child and parent
listen to questions through headphones and enter their own responses on the computer. The
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CHARMS has questions for the parent (about the youth) and child (about him/herself) and
reviews all body symptom categories and generates a printed report for clinician review.32
Such structured approaches should be associated with improved identification and tracking
of AEs in youth.

As is true with most randomized controlled medication trials, specific hypotheses regarding
AEs were not preplanned or adequately powered; therefore, this study used post hoc
analyses and may result in spurious association between treatment and AEs. As noted
previously, the COMB and CBT treatment arms were not blinded and the children in COMB
knew they were on active medication and had a greater number of sessions and greater
contact with study personnel to report AEs. Although this paper adjusted for the number of
opportunities for AEs reporting, the lack of blinding in the COMB treatment condition may
have resulted in higher expectancy effects for AEs. Although CAMS used a 2-stage adverse
event inquiry across treatment arms at every visit, it only used two structured assessments, a
self-report for physical symptoms, and clinician-administered questions on harm to self or
others. The study did not use a detailed body systems review or a specialized approach for
assessing specific psychiatric AEs. In the future, it would be important to use such scales
with each clinical visit. Given that no adjustments were made for multiple comparisons, the
potential that any reported differences in rates of AEs might be due to type-I error is always
a possibility. Lastly, while this study adds information relevant to AEs in youth with anxiety
treated with SSRIs, these results may not generalize to youth receiving SSRIs for treatment
of other psychiatric disorders. Most notably, youth diagnosed with comorbid major
depression were excluded from the trial and limited the number of adolescents enrolled.
Excluding teens with depression and anxiety may have resulted in fewer harm-related AEs
and might explain the discrepancy between the current results and existing studies,
suggesting a greater frequency of harm-related events for depressed youth on SSRIs.

Sertraline was well tolerated and the benefits outweigh the adverse effects associated with
the use of SSRIs in youth with anxiety. The results from this secondary analysis highlight
the need for careful assessment and monitoring of AEs with SSRI treatment for children and
adolescents diagnosed with anxiety disorders. The frequency and types of AEs identified
were consistent with the published literature. There were no attempted suicides. The
treatment arms containing medication showed significantly greater rates of AEs as compared
to the CBT treatment. Based on these data, it may be prudent especially for children under
12 to consider treatment with CBT first. However, this may be challenging given the paucity
of community clinicians trained to deliver high-quality CBT treatment.33 In light of this and
the potential for long-term negative consequences of not treating pediatric anxiety disorders,
choosing an SSRI alone is a reasonable and safe first treatment option with careful
monitoring for AEs. Additionally, as seen by the CAMS8 and the Pediatric OCD Treatment
Study,34 COMB treatment acutely provides the best efficacy outcome along with favorable
AE profile. It is the responsibility of the treatment provider to inform, educate, and help the
child/adolescent and his/her family to assess the benefits versus the risk of all the treatment
options and to understand which modality is the best initial choice for his/her particular
need.
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Change of average Physical Symptom Checklist (PSC) scores over time. Note: CBT =

cognitive-behavioral therapy.
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