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Abstract

Objectives: The characterization and prediction of placebo response in clinical trials of youth with anxiety disorders have
received little attention, despite the critical effects of placebo response rate on the success or failure of clinical trials. With this
in mind, we sought to examine the factors that predict or influence placebo response in randomized controlled trials of youth
with anxiety disorders.

Methods: Prospective, randomized, parallel-group controlled trials of psychopharmacologic interventions in pediatric pa-
tients with anxiety disorders were identified using a search of PubMed/Medline (1966-2015). Weighted least squares
regression models and z-tests were utilized to examine the impact of continuous and categorical variables, respectively, on
placebo response. These variables included demographic (e.g., age, percent white, percent female), clinical (e.g., baseline
symptom severity), and trial characteristics (sample size, duration, funding). Finally, the relationship between the class of
comparator medication and placebo response rate was examined using a multiple comparison for proportions test.
Results: The analyses of data from 14 trials involving 2230 patients and 9 medications reveal that higher placebo response rates
were associated with a greater number of study sites (p=0.013) and fewer patients per site (p <0.008), while placebo dropout
rates increased with more recent publication (p =0.01) and were positively associated with the number of study visits ( p <0.02).
Lower placebo response rates were associated with federally funded studies (z= —4.61, p <0.001), studies conducted in the
United States (z=1.81, p<0.035), and with an increased likelihood of detecting a significant effect on the primary outcome
(z=4.58, p<0.0001). Additionally, studies, in which the majority of patients (>60%) had a diagnosis of social anxiety disorder,
exhibited lower placebo response rates (p <0.001). Finally, for trials, effect size has decreased over time (p=0.004).
Conclusions: Important trial-specific factors affect placebo response and placebo dropout in youth with anxiety disorders
and have pragmatic implications for the conduct and design of clinical trials and raise the possibility that limiting the number of
sites while maximizing the number of patients per site could enhance the ability to detect medication—placebo differences.
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Introduction

ANXIETY DISORDERS, INCLUDING generalized, social, and sep-
aration anxiety disorders, are among the most common psy-
chiatric conditions in youth (Kessler et al. 2005), frequently emerge
during adolescence (Beesdo et al. 2010; Wehry et al. 2015), and are
associated with significant morbidity and mortality (Sareen et al.
2005; Husky et al. 2012). However, these disorders are also ame-
nable to both psychotherapeutic and psychopharmacologic inter-
ventions (Connolly and Bernstein 2007; Walkup et al. 2008; Strawn
et al. 2015a; Strawn et al. 2015b), and long-term data suggest that
successful treatment may result in sustained reductions in anxiety
(Ginsburg et al. 2014).

Importantly, establishing the efficacy of psychopharmacologic
treatments for pediatric anxiety disorders routinely relies on the use
of double-blind, randomized placebo-controlled trials—the gold

standard for evaluating medications in pediatric patients with
anxiety disorders. In fact, the U.S. Food and Drug Administration
(USFDA) advises, ‘‘before a new drug or biologic can be marketed,
its sponsor must show through adequate and well-controlled clinical
studies that it is effective. A well-controlled study permits a com-
parison of subjects treated with the new agent with a suitable control
population so that the effect of the new agent can be determined and
distinguished from other influences, such as spontaneous change,
[and] placebo effects...” (United States Food and Drug Adminis-
tration 2016).

Importantly, patients respond to placebo in clinical trials of
mood and anxiety disorders (Walkup et al. 2008; Bridge et al. 2009;
Kennard et al. 2009; March et al. 2009; Rutherford et al. 2011).
Placebo response—the degree of symptomatic improvement in
patients receiving placebo relative to those treated with the active
medication—represents a particularly problematic issue in child
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and adolescent psychiatry. In this regard, some studies note placebo
response rates of 40%—-50% (Bridge et al. 2009; Emslie et al. 2014),
although there is some suggestion that placebo response in pediatric
patients may vary as a function of disorder (Cohen et al. 2010).
Increasing, but variable, placebo response rates in clinical trials in-
volving youth with anxiety disorders may result in an efficacious
treatment not being statistically superior to placebo. In fact, some
contend that the placebo response rate is key to detecting drug versus
placebo differences within a trial and, in terms of clinical practice, to
better detect those children and adolescents who would truly benefit
from medication (Cohen et al. 2010). Consequently, high placebo
response rates in pediatric patients may result in effective treatments
being abandoned and may further limit the psychopharmacologic
armamentarium for youth with anxiety disorders.

The factors that affect placebo response in adults with depressive
disorders (Sneed et al. 2008; Papakostas and Fava 2009; Iovieno
and Papakostas 2012; Rutherford et al. 2012; Rutherford and Roose
2013) and anxiety disorders (Khan et al. 2005; Stein et al. 2006;
Feltner et al. 2009; Rutherford et al. 2015) have been extensively
evaluated; however, relatively limited information is available re-
garding the characterization of placebo response in pediatric pa-
tients with anxiety (Cohen et al. 2010). In anxious adults, Stein
et al. (2006) have observed that placebo response for generalized
anxiety disorder (GAD) was greater in studies conducted in Europe
and in fixed-dose studies and was affected by lower baseline
symptom severity, but was unaffected by gender and age. Ad-
ditionally, in reviewing placebo response in a recent meta-analysis
of randomized controlled trials of antidepressants in adults with
GAD, panic disorder, and social anxiety disorder, Rutherford et al.
(2015) observed that placebo response rates have increased over
time, are higher in patients with panic disorder (compared with
those with GAD or social anxiety disorder), and are associated with
decreased medication—placebo differences. However, to date, we
are aware of only three prior examinations of placebo response in
pediatric disorder (MDD) (Bridge et al. 2009; Cohen et al. 2010;
Rutherford et al. 2011) and of only one study that included youth
with anxiety disorders (Cohen et al. 2010). Bridge et al. (2009)
examined 12 studies (N=2862) of youth with MDD and noted that
placebo response increased as a function of the number of study
sites and in younger patients and is inversely related to depressive
symptom severity at baseline. Additionally, in this examination of
randomized controlled trials of antidepressants in depressed youth,
the placebo response rate appeared to increase in more recent
studies (Bridge et al. 2009), while one additional meta-analysis of
placebo response in pediatric MDD suggests increased contact with
research staff was associated with increased response in older
youth. Only one study of placebo response has included pediatric
patients with anxiety disorders (Cohen et al. 2010). In this study,
pediatric patients with depressive disorders, anxiety disorders, and
obsessive-compulsive disorder (OCD) were examined, including
10 studies of anxious youth (N =634). Pediatric anxiety disorders—
which represented a subset of this analysis—were found to have a
higher response rate relative to youth with OCD, but a lower pla-
cebo response rate relative to MDD (Cohen et al. 2010). In the
entire sample of patients with MDD, OCD, and non-OCD anxiety
disorders, placebo response was negatively associated with Cauca-
sian status and the percentage of male participants, while the pres-
ence of a washout decreased placebo response. However, this study
was limited in its ability to examine specific factors associated
with placebo response within the non-OCD anxiety disorder tri-
als. Since the publication of this analysis, nearly 700 additional
anxious youths have been studied in randomized controlled trials

687

and, to date, the specific factors that are associated with or predict
placebo response and placebo dropout rate have not been sys-
tematically examined in pediatric patients with anxiety disorders.
With this in mind, we sought to examine the placebo response in
pediatric patients with non-OCD anxiety disorders.

Materials and Methods
Identification of studies

The studies included were obtained through an electronic search
of PubMed (1966 through November 2015), and the search was
completed by two reviewers (E.T.D. and J.R.S.) and was supple-
mented by a search of clinicaltrials.gov. Using the following search
strategy: social phobia OR social anxiety disorder OR separation
anxiety disorder OR GAD OR SAD) AND (child* OR adolescent OR
pediatric OR youth) AND (ssri OR ssnri OR SNRI OR fluvoxamine
OR citalopram OR escitalopram OR fluoxetine OR paroxetine OR
venlafaxine OR desvenlafaxine OR duloxetine OR vortioxetine
OR vilazodone OR benzodiazepine OR clonazepam OR diazepam
OR alprazolam OR lorazepam OR tricyclic antidepressants, limit-
ing the results to English language articles, and age <18 years,
journal articles yielded 229 entries. These results were then manu-
ally limited to randomized placebo-controlled trials and the refer-
ences of all eligible trials were searched for additional clinical trials.

Studies were included if they were prospective, randomized,
parallel-group placebo-controlled trials that evaluated the efficacy
of a psychopharmacologic intervention in the treatment of a non-
OCD anxiety disorder or the combination of these non-OCD anx-
iety disorders in children or adolescents and used the Clinical
Global Impressions-Improvement (CGI-I) scale or other validated
rating scale to measure the severity of the anxiety symptoms.

Data extraction

Study data and characteristics, including year of publication,
sample size, and clinical and demographic characteristics of sub-
jects, as well as details regarding the duration, number of visits,
funding source, and study location, were entered into a database by
both authors (J.R.S., E.-T.D.). The active medications in the trials
were classified as selective serotonin reuptake inhibitors (SSRIs),
selective serotonin norepinephrine reuptake inhibitors (SSNRIs),
tricyclic antidepressants, and benzodiazepines. Additionally, out-
come data were extracted, including dimensional measures of
anxiety symptoms and CGI-I scores.

Response criteria

Response criteria were specified a priori in the following order
of preference: (1) CGI-I scores <2 (indicated much improved or
very much improved); (2) 50% improvement on pediatric anxiety
rating scale severity; and (3) global improvement or global as-
sessment of functioning.

Statistical analyses

Descriptive statistics were used to characterize the included trials
in terms of clinical and demographic factors, design factors, and
treatment-specific factors. For these comparisons, #-tests and ” tests
were used for continuous and categorical variables, respectively.
Least squares regression was employed to assess continuous variables
as possible predictors of placebo response and placebo dropout rates.
Additionally, to control for the influence of study size, variance, and
outlier effects, these least squares regression values were weighted by
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inverse variance. z-Tests were utilized to assess the relationship be-
tween categorical variables (e.g., study location, U.S. versus non-
U.S,, presence of a majority social anxiety disorder population) and
placebo response, as well as placebo dropout rates.

When possible, the effect size for trials of SSRIs and SSNRIs
was examined as a function of year of publication and number
of sites using Spearman’s rank correlation. Placebo response rates
across drug classes were evaluated using a z° test. p Values <0.05
were considered statistically significant and no correction was
made for multiple comparisons. Statistical analyses were per-
formed using R (version 3.1.2).

Results
Characteristics of participants and studies included

Across the 14 studies analyzed, which were published between
1972 and 2015, 2230 anxious patients were randomized to medi-
cation or placebo and, of these, 889 received placebo. The average
age was 11.6% 1.1 years (range 5-18 years) and the mean propor-
tion of females was 46.8% * 14% (range 22.7%-83%). The un-
weighted average placebo response rate was 36.4% (weighted
placebo response rate 37.6%).

Eight of the 14 studies were federally funded, 4 were industry
funded, and funding data were unavailable for 2 of these studies
(Simeon et al. 1992; Berney 1981). The average number of sites per
trial was 14x20 and five trials (36%) were single-site studies.
Federally funded studies tended to have fewer sites (federally fun-
ded: 2.25 £ 2.1 sites, industry funded: 44.3 +11.8 sites, p=0.0053).
Ten studies were conducted exclusively in the United States and
four studies had at least one international site. Additional charac-
teristics of the studies are described in Table 1.

Placebo response

As shown in Table 2, a number of significant correlations between
the proportion of placebo responders and specific demographic and
clinical characteristics, as well as trial-related factors, were observed.
Lower placebo response rates were observed in studies conducted
exclusively in the United States (z=1.81, p=0.035), studies that re-
ceived federal funding (z=6.61, p<0.001), and studies in which
>60% of the patients met diagnostic criteria for social anxiety dis-
order (z=3.69, p<0.001).

Influence of study design variables
on placebo response

Placebo response rate was not significantly associated with the
year of publication @z =-0.080, p=0.848), the total number of pa-
tients randomized (ﬁz =-0.028, p=0.4377), the duration of the trial
(R =-0.078, p=0.812), nor the number of patient visits (R° =0.118,
p=0.124). However, the placebo response rate was significantly as-
sociated with a greater number of study sites (ﬁz =0.36, p=0.013)
(Table 2 and Fig. 1) and inversely associated with the average number
of patients per site (p=0.008) (i.e., as the number of patients per site
increased, the placebo response rate decreased).

Effect of study design on dropout rate

Placebo dropout rates have increased over time (R;=0.64,
p=0.01) and appear to increase as the number of visits increases
(R?=0.323, p<0.02) (Fig. 1). Additionally, placebo dropout rates
increased with greater numbers of study sites (Ez =0.42, p=0.007)
(Fig. 1).
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Study outcome and placebo response rate

Study outcomes supporting the efficacy of a medication—across
all 14 studies—were strongly associated with higher placebo
response rates (z=4.58, p<0.001). Additionally, the placebo
response rate differed as a function of the comparison medication
class (x*=15.0, df=3, p=0.002). Specifically, studies involving
SSNRIs as the comparison medication had higher placebo response
rates compared with SSRIs (p <0.05), but, in a multiple compari-
sons for proportions test, no other class differences were observed.
Importantly, given this difference and that recent trials of SSNRIs
and SSRIs have (1) utilized similar parallel-group designs, (2) have
been collected within a more recent time period, and (3) all used
Diagnostic and Statistical Manual of Mental Disorders, 4th edition
(DSM-1V) (American Psychiatric Association 1994) criteria for the
anxiety disorders, we utilized this relative homogeneity in design
and population to perform several post hoc analyses. Among these
trials (n=9), the effect size (Strawn et al. 2015b) decreases with
time (Ez =-0.84, p=0.004), although no association between the
effect size (Cohen’s d) and the number of study sites was found
(p=0.547) (Fig. 2).

Discussion

This study is the first—to our knowledge—to evaluate placebo
response among clinical trials of non-OCD anxiety disorders in
youth. Across 14 trials involving 2230 patients and 9 medications,
higher placebo response rates were associated with a greater
number of study sites, while federal funding and a U.S. setting were
associated with an increased likelihood of detecting a significant
effect on the primary outcome.

That the number of sites and non-federal funding predict placebo
response and dropout rates is of importance particularly within the
context of decreasing effect size for SSRIs and SSNRIs over time.
For nearly 2 decades, the Pediatric Research Initiative Act of 1995
has increased the number of trials conducted in adolescents with
anxiety disorders. The urgency to complete these companion pe-
diatric anxiety studies to satisfy regulatory obligations increased
the number of industry-funded studies, which have generally in-
volved more sites and have also relied on more non-U.S. sites to
obtain sufficient numbers of patients. The present analyses suggest
that efforts to decrease placebo response should focus on reducing
the number of sites and these data also raise the possibility that
factors, which ostensibly do not affect placebo response, but which
increase the cost of clinical trials and the amount of placebo ex-
posure, might be modified (e.g., duration of trial, frequency of
visits). It is of further interest that additional concerns have been
levied against clinical trials in terms of their lack of generaliz-
ability given that the frequency of visits fails to mirror clinical
practice or even clinical recommendations regarding visit fre-
quency (Hughes et al. 2007).

Finally, our observation of placebo response being associated
with the number of study sites and with industry funding—which
has been observed in clinical trials of adults with anxiety disorders
(Rutherford et al. 2015)—warrants further discussion. Previously it
has been noted that in recent decades, the conduct of randomized
controlled trials has shifted from university-based studies involving
one to two sites toward larger multicenter trials, which have heavily
relied on contract research organizations (CROs) and international
sites. Additionally, it has been suggested that this tendency has
been the result of several factors. Specifically, with regard to this
trend, Rutherford et al. (2015) have noted the following: “‘Aca-
demic sites often entail increased time and expense associated with
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TABLE 2. SPECIFIC FACTORS ASSOCIATED WITH PLACEBO RESPONSE IN RANDOMIZED CONTROLLED
TRIALS OF CHILDREN AND ADOLESCENTS WITH ANXIETY DISORDERS

Trials included (N) Test Test statistic p
Demographic and clinical characteristics of patients .
Mean age 13 weighted LSR Bz =-0.041 0.485
White (%) 13 weighted LSR R =-0.088 0.864
Female (%) 14 weighted LSR R™=-0.027 0.431
>60% of patients with social anxiety disorder 10 z-test 7§=3.69 <0.001
Baseline Clinical Global Impressions-Severity Scale score 10 weighted LSR R"=-0.076 0.563
Trial characteristics 2
Total sample size 14 weighted LSR Ez =-0.028 0.438
Duration of trial 14 weighted LSR Bz =-0.078 0.812
Number of visits 14 weighted LSR Bz =0.118 0.124
Number of study sites 14 weighted LSR Bz =0.3626 0.013
Average subjects/site 14 weighted LSR Bz =0.380 0.008
Placebo dropout rate 14 weighted LSR R"=-0.034 0.463
United States only 14 z-test z=1.81 0.035
Funding source 12 z-test z=-4.61 <0.001
Year of publication 14 weighted LSR R’ =-0.080 0.848
Medication class 13 P ¥*=15.0, df=3 0.002
Outcome
Medication > placebo 14 z-test 7=4.58 <0.001

LSR, least squares regression.
Bold text denotes statistically significant findings.
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FIG. 1. Effect size for antidepressant medications and number
of sites and year of publication. The effect size of selective ser-
otonin reuptake inhibitors (SSRIs) and selective serotonin nor-
epinephrine reuptake inhibitors (SSNRIs) in randomized controlled
trials of youth (Strawn et al. 2015b) is not associated with the
number of sites (A), but is related to the year of publication
(B). Lines are shown for weighted least squares regression.

institutional review board approval, but commercial sites, partic-
ularly those operated by CROs, have arguably more powerful fi-
nancial incentives to enroll patients, which can result in baseline
score inflation by raters, followed by a rapid decline in scores once
restrictive entrance criteria have been passed.”

In describing placebo response in pediatric patients with depressive
disorders, patient expectancy of therapeutic improvement is believed
to be the primary mechanism of placebo effects (Rutherford et al.
2011), which raises the possibility that the duration of contact and
number of study visits, as well as the length of the trial, may increase
placebo response rates. In fact, meta-analyses of placebo response in
adults (Rutherford et al. 2009) support this hypothesis. However,
youth with MDD may not exhibit a similar response and one prior
study of pediatric MDD failed to observe this effect, and we have
similarly not detected an effect of duration or number of visits on
placebo response rates. Taken together, our findings in pediatric pa-
tients with anxiety and those of Rutherford et al. (2011) suggest that
the nonspecific study effects that occur by virtue of studying a patient
over time in a research study are less pronounced or even absent in
youth compared with adults. Additionally, placebo response rates,
which have generally been lower in youth with anxiety disorders (Pine
etal. 2001; Rynn et al. 2001; Walkup et al. 2008) compared with youth
with depressive disorders (DelBello et al. 2014; Emslie et al. 2014),
may reflect differences in the sensitivity of patients with anxiety dis-
orders relative to patients with depressive disorders to expectancy.

Our observation that a majority of patients having social phobia/
social anxiety disorder is associated with a lower placebo response
rate is of interest. In the Child/Adolescent Multimodal Study of
Anxiety (CAMS) (Walkup et al. 2008), pediatric patients with a
primary diagnosis of social anxiety disorder had similar responses
when treated with placebo and cognitive behavioral therapy
(Ginsburg et al. 2011; Compton et al. 2014), suggesting that social
phobia may be less influenced by the psychological components of
therapeutic interactions that may drive placebo response. However,
it is noteworthy that in adults, social anxiety disorder—when co-
morbid with other anxiety disorders or mood disorders—predicts a
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FIG. 2. Placebo response and placebo dropout in clinical trials involving youth with anxiety disorders. Placebo response rates are
shown in (A-C) while placebo drop rates are shown in (D-F) Lines are shown for weighted least squares regression.

lower likelihood of response (Bruce et al. 2005). It remains unclear
whether social anxiety disorder (either as a primary diagnosis or as
a comorbidity) represents a more severe psychopathology or simply
an inability to benefit from the psychosocial components that likely
subtend a successful placebo response.

While the present study represents the first examination of pre-
dictors of placebo response within randomized controlled trials of
anxious youth, it does have several important limitations. First, the
number of clinical trials is relatively small (N=14) relative to
similar studies in adults with anxiety disorders (Rutherford et al.,
2015), thus increasing the possibility of type II error, although it is
of interest that many of the findings described herein contempo-
raneously parallel the trends observed in adults with anxiety dis-
orders (Rutherford et al. 2015). Second, as has been the case with
most prior evaluations of placebo response in pediatric patients
(Bridge et al. 2009; Cohen et al. 2010), patient-level data are
lacking, thus precluding an examination of specific factors that may
influence antidepressant response in anxious youth (Compton et al.

2014; Ginsburg et al. 2014). Third, this analysis of placebo re-
sponse in pediatric anxiety disorders is limited in its ability to
resolve multicolinearity among variables as has been the case with
other studies of placebo response. As such, the influence of multiple
variables that may be interrelated (e.g., duration and number of
visits) is difficult to control for in this small sample.

Conclusions

The results from our meta-regression analysis reveal placebo
response to be substantial in randomized controlled trials of chil-
dren and adolescents with non-OCD anxiety disorders. Moreover,
placebo response rates have increased over time and for very recent
trials of SSRIs and SSNRIs have been associated with a decrease
in the apparent effect size of the comparator medication. Moreover,
study design (e.g., number of sites, number of patients per site, and
the number of visits) influences placebo response and these data
raise the possibility that modification of clinical trial design could
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offer substantial scientific and cost advantages, while also de-
creasing exposure to placebo.

Clinical Significance

While the present study has clear implications for the design and
interpretation of clinical trials, its findings are also of relevance to
the practicing child and adolescent psychiatrist who may implicitly
wish to increase the placebo components of psychopharmacologic
treatment for youth with anxiety disorders. In this regard, our data
do not suggest that patient age, sex, or minority status significantly
affects placebo response. However, in patients with social anxi-
ety—who may be less able to benefit from placebo—a clinician
might consider more aggressive treatment (e.g., more frequent
visits, earlier initiation of psychotherapy).
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