1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duasnue Joyiny vd-HIN

éPL "VS)))\

NIH Public Access

Y (A
] a2 & Author Manuscript

o
R s

Published in final edited form as:
Pediatrics. 2005 July ; 116(1): 195-204.

The Food and Drug Administration’s Deliberations on
Antidepressant Use in Pediatric Patients

Laurel K. Leslie, MD*, Thomas B. Newman, MD, MPH;t, P. Joan Chesney, MD§, and James M.
Perrin, mpll

* From the Children’s Hospital, Child and Adolescent Services Research Center, San Diego,
California;

T Departments of Epidemiology and Biostatistics and Pediatrics, University of California, San
Francisco, California;

8 Department of Pediatrics, University of Tennessee Health Science Center, Memphis, Tennessee;
and

|| MGH Center for Child and Adolescent Health Policy, Harvard Medical School, Boston,
Massachusetts.

Abstract

On February 2, 2004, the Food and Drug Administration organized a joint meeting of the Neuro-
Psychopharmacologic Advisory Committee and Pediatric Subcommittee of the Anti-Infective Drugs
Advisory Committee to examine the occurrence of suicidality in clinical trials that investigate the
use of the newer anti-depressant drugs in pediatric patients. Committee members reconvened on
September 13-14, 2004, and concluded that there was a causal link between the newer antidepressants
and pediatric suicidality. This article provides a summary of the Food and Drug Administration
deliberations for the pediatric clinician. We also provide research, regulation, education, and practice
implications for care for children and adolescents who may be eligible for treatment with these
medications.
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On February 2, 2004, the Food and Drug Administration (FDA) organized a joint meeting of
the Neuro-Psychopharmacologic Advisory Committee and Pediatric Subcommittee of the
Anti-Infective Drugs Advisory Committee and expertise consultants to evaluate the safety of
selected antidepressants in children and adolescents. Specifically, these 2 committees were
charged with examining the occurrence of suicidality (suicidal thinking, behavior, or attempts)
in clinical trials that investigate the use of the newer antidepressant drugs in pediatric patients
with major depressive disorder (MDD) and other psychiatric disorders. At the February
meeting, committee members concurred with the FDA’s decision to reanalyze data available
from current pediatric trials, which had been conducted by or in conjunction with
pharmaceutical companies. On September 13-14, 2004, the Neuro-Psychopharmacologic
Advisory Committee and the newly formed Pediatric Advisory Committee and consultants
met again to review these data and advise the FDA on the use of these medications in pediatric
patients. The committee’s conclusion: there was a causal link between the newer
antidepressants and pediatric suicidality. On October 15, 2004, the FDA ordered
pharmaceutical companies to add to antidepressant advertisements, package inserts, and
information sheets developed for patients and clinicians a “black-box” warning (a statement
in prominent, bold-faced type and framed by a black border) regarding pediatric use. By issuing
this warning, the federal drug regulators imposed one of their toughest requirements, short of
banning a medication.

The intense controversy surrounding these antidepressants and the concurrent public media
coverage have spawned widespread discussion regarding the use of antidepressants in pediatric
patients. The question of whether there is a causal link between the newer antidepressants and
suicidality has major consequences. Suicidality is associated with several of the mental health
disorders for which these medications are used, and treatments to protect against this outcome
are desperately needed. However, it is equally important not to indiscriminately give youths
medications that may increase risk for suicidality.

This article provides a summary of the FDA deliberations for the pediatric clinician. We begin
by reviewing the scope of problems that children and adolescents with depression and other
psychiatric disorders face. We then review the role of the FDA in evaluating these medications
in the past decade and summarize the information presented to members of the committees.
We delineate the decisions reached by the FDA committees during their deliberations. Last,
we provide research, regulation, education and practice implications for quality care for
children and adolescents who may be eligible for treatment with these medications.

SCOPE OF THE PROBLEM

Mental Health Needs of Children and Adolescents

Recent estimates of the rates of mental health disorders in pediatric populations are staggering,
suggesting that at least 1 in 10 children and adolescents has mental illness severe enough to
cause some level of impairment.l‘5 Taken in the aggregate, mental health disorders are the
most common pediatric disorders that negatively affect quality of life across the domains of
home, school, and peer functioning. Many youths with these disorders go on to display an
i6nability to function fully as adults, costing society in terms of both human and fiscal resources.

Of particular concern are the mood disorders, including MDD, dysthymic disorder (DD) and
bipolar disorder (BPD). These disorders can be identified in youths of all ages but become
increasingly prevalent in adolescence, with cumulative rates of 16% to 22% by late
adolescence.3:° Although MDD, DD, and BPD can result in serious morbidity, including
interpersonal difficulties, poor social and school performance, family problems, and substance

Pediatrics. Author manuscript; available in PMC 2006 August 18.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Leslie et al.

Page 3

abuse, these disorders also carry with them the very real possibility of suicidal ideation,
attempts, and completion. Suicidality is common in youths; data from the Centers for Disease
Control and Prevention’s National Youth Risk Behavior Survey for the year 2003 indicated
that 16.9% of students in grades 9 to 12 had seriously considered suicide and 2.9% had made
an injurious suicide attempt during the 12 months preceding the survey.7 Data from the year
2001 indicate that although rates of suicide completion decreased in the 1990s, suicide was
documented as the third leading cause of death among young people aged 10 to 24 years and
accougted for 6.8% of total deaths in youths aged 10 to 14 years and 11.9% of youths aged 15
to 24.

The high prevalence rates of the mood disorders and the serious consequences of suicidality
have prompted research regarding possible treatments, including both psychotherapeutic and
psychopharmacologic regimens. In the past decade, studies have provided a growing evidence
base for psychotherapeutic treatments for these disorders, especially cognitive behavioral
therapy (CBT).9 Psychopharmacologic treatments have also been commonly used in the
treatment of mood disorders in youths for a variety of reasons, including child, family, or
provider choice; lack of responsiveness to psychotherapeutic techniques; possible synergism
of combined psychotherapeutic medication treatment strategies; and limited access to
psychotherapeutic services (as a result of provider, insurance, or geographic constraints).

The use of antidepressants in pediatric patients, particularly the selective serotonin reuptake
inhibitors (SSRIs), has rapidly increased in the past decade. Because of their limited
anticholinergic side effects and cardiovascular toxicity, SSRIs offered several therapeutic
advantages over earlier antidepressan'[s.10 In the 1990s, the SSRIs were used increasingly as
first-line treatment for affective disorders in pediatric patients.11‘15 Published research
estimated that the rate of antidepressant use in youths aged 18 years and younger was 1.0 per
100 people by 1996.16 More recent analyses, conducted by the FDA Division of Surveillance,
Research & Communication Support on data collected through the IMS Health, National
Prescription Audit Plus and National Disease and Therapeutic Index programs, found that an
estimated 10.8 million prescriptions were dispensed in 2002 for youths aged 1 to 17 years. The
primary pediatric diagnoses associated with the use of the SSRIs and newer antidepressants
were anxiety disorders in children aged 1 to 11 years and mood disorders in adolescents aged
12 to 17 years. More than 60% of the prescriptions for children aged 1 to 11 years and
adolescents aged 12 to 17 _)/ears were prescribed by psychiatrists, with 17% of prescriptions
written by pediatricians.l

Status of Drug Testing for Safety and Efficacy in Pediatric Patients

Much of the use of these newer antidepressants occurred “off-label,” without adequate testing
regarding their safety and efficacy in pediatric populations. Off-label usage of many
medications in pediatric populations had always been common and necessary, as most drugs
had not been studied adequately in children. In the 1990s, the extent of off-label usage for
medications such as the SSRIs in pediatric patients became increasingly important. Research
in many clinical areas suggested very real differences in the absorption, distribution,
metabolism, excretion, efficacy, and safety of some medications in children and adolescents
compared with adults.18 Most salient to this paper were a series of published findings from
multiple studies that provided no evidence of efficacy of the typical tricyclic antidepressants
in the pediatric population, despite evidence to the contrary in adults.19-26 The absence of
specific pediatric labeling information potentially exposes pediatric patients to both safety-
and efficacy-related risks. First, if pediatric pharmacokinetic studies are not available and
dosing regimens are extrapolated from adult data, then pediatric patients might experience
potential adverse reactions that would not be expected, either as a result of physiologic
differences between children and adults or as a result of improper dosing. Second, pediatric
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patients might receive ineffective treatment through under-dosing or through treatment with a
less effectlve medication in the face of insufficient pediatric information about a more effective
drug

These concerns led to the passage of several seminal policy initiatives in the 1990s regarding
medications in pediatric populations. On December 13, 1994, the FDA published its Pediatric
Labeling and Extrapolation Regulation (59 FR 64240) with the aim to foster the study of drug
pharmacokinetics, efficacy, and safety in youths 8 The FDA proposed an additional guideline
on August 15, 1997, which required new drugs to have labeling regarding how the medication
could be used safely in pediatric patients. Two months later, on November 21, 1997, Congress
enacted Section 505a of the Food and Drug Administration Modernization Act (FDAMA),

9 further addressing the needs for improved information about drug use in youths. This
Ieglslatlon included a provision that authorized market exclusivity incentives to manufacturers
who voluntarily conducted and submitted to the FDA safety and efficacy studies in pediatric
patients in concert with FDA guidance documents. The drugs that required such studies would
be decided by the FDA in consultation with pediatric organizations; the SSRIs and other new
antidepressants were included in the list of medications that needed additional studies. 30 After
passage of FDAMA, the FDA received 8 pharmaceutical reports investigating the effects of
antidepressants on pediatric patients.

Over the next several years, additional regulations regarding the FDA review process for
pediatric medications were put into place. In 1998, the FDA published the “Pediatric Rule,”
which required that all new applications with new active ingredients, new indications, new
dosage forms, new dosing regimens, or new routes of administration include an assessment of
efficacy in all relevant pediatric subpopulations, unless the sponsoring organization had
obtained a waiver or deferral of pediatric studles 27 In 2002, Congress passed the Best
Pharmaceuticals for Children Act (BPCA) 1 which renewed the exclusivity clause, provided
a process for off-patent drug development, required public posting of results, and mandated
reporting of all adverse events for 1 year after excluswlgy was granted. 28 This was quickly
followed in 2003 by the Pediatric Research Equity Act,®4 requiring the study of drugs and
biologics for pediatric populations and creating a new Pediatric Advisory Committee to advise
the FDA.

Why a Focus on the Newer Antidepressants?

As part of the regulatory process, the FDA reviewed studies that were provided by
pharmaceutical companies to identify any adverse effects identified during the medication
trials. The FDA reviewer for the paroxetine study in 2003 noted that events suggestive of
possible suicidality were categorized under the term “emotional lability” rather than under a
phrase more directly suggestive of suicidality, possibly obscuring any results regarding
potentially serious adverse events. This raised concern that additional adverse events might
have been misclassified. After an internal review, the FDA requested that GlaxoSmithKline,
the manufacturer of paroxetine, separate out all terms suggestive of suicidal ideation, attempts,
or completion.

The possibility that these medications could trigger suicidality was not unheard of; similar
concerns had been raised in adults during the early 1990s.33-37 In 1991, the FDA had
assembled an expert panel to probe reports that suggested a causal link between SSRIs and
sumdallty in adults. The advisory group concluded that there was insufficient evidence for
causallty Questlons regarding both the efficacy and the safety of antidepressants in adults,
however, have continued to be raised.39-48 In addition, 2 studies in the literature reported
increased psychiatric adverse effects in children and adolescents who used SSRIs. 47,48 One
GlaxoSmithKline- sponsored study did report more psychiatric adverse events with paroxetine
compared with placebo 9 but the article failed to report that the increase was statistically
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significant and claimed that because the clinical investigators did not consider these events to
be related to paroxetine, causality could not be determined.

In response to the FDA request, GlaxoSmithKline conducted a reanalysis of their data. The
revised analyses documented an increased risk for suicidality in pediatric patients who take
paroxetine compared with placebo, which was greater than what would be expected by chance
alone. This report was submitted in May 2003 to the Medicines and Health-care Products
Regulatory Agency (MHRA,; the British equivalent to the FDA) in the United Kingdom and
to the FDA. On June 10, 2003, the MHRA ruled that the use of paroxetine by general
practitioners was contraindicated for children under the age of 18. This contraindication,
however, did not prohibit psychiatrists from using these medications if they believed that they
were indicated. Nine days later, the FDA issued a public health advisory, suggesting that
paroxetine should not be used in children and adolescents for the treatment of MDD until the
results of additional analyses became available. The FDA also asked pharmaceutical
manufacturers of 8 other newer antidepressants to review data from their research trials for the
occurrence of suicidality in pediatric patients. These medications included 4 other SSRIs
(fluoxetine, sertraline, fluvoxamine, and citalopram) as well as several of the atypical
antidepressants (bupropion, venlafaxine, nefazodone, and mirtazapine; Table 1).

Several events followed this request. First, Wyeth, the producers of venlafaxine, addressed the
FDA’s mandate by voluntarily changing their labels to discourage use of venlafaxine in
pediatric patients and publishing a Dear Health Care Professional letter in August 22, 2003.
Both the label alteration and the letter reflected increased reports of hostility and suicidality in
pediatric patients who participated in the venlafaxine arm during clinical trials, particularly
those trials of medication in youths who had a diagnosis of MDD. Second, the data that were
available for each of the 8 antidepressants (other than paroxetine) were reviewed by FDA staff;
their studies suggested an increase in the risk for suicidality. Although the increase in suicidality
in many individual trials was not statistically significant, most studies had trends in that
direction and none had confidence intervals that excluded a significant increase in suicidality.
This association prompted the FDA to release an updated public health advisory on October
27, 2003, stating that preliminary data showed an excess of reports of suicidality in the SSRIs
and the related antidepressants but that there was a need for additional data analyses before
anything definitive could be concluded. Last, as the FDA received and reviewed the
pharmaceutical companies’ reports on pediatric suicidality and the newer antidepressants, it
became clear that there was a lack of methodologic uniformity across the drug manufacturers’
responses. Different analyses were performed by each company with respect to ascertaining
all events of potential suicidality in the drug treatment group as well as in control subjects. For
example, 1 company acknowledged that they had excluded cases that were not considered
“treatment emergent.” Another company selected cases on the basis of knowledge of treatment
assignment. Review of excluded cases by another drug sponsor demonstrated substantial
differencseg in risks for suicidality between the FDA analysis and the analysis submitted by the
sponsor.

INFORMATION AVAILABLE TO THE ADVISORY COMMITTEE

Because of the nonstandardized use of definitions of suicidality across the studies, the FDA
contracted with experts at Columbia University to develop a standard classification scheme
for reclassifying all adverse events suggestive of suicidality across available studies. In
addition, the Neuro-Psychopharmacologic Advisory Committee and the Pediatric
Subcommittee of the Anti-Infectives Committee were jointly convened to review the data and
provide recommendations to the FDA. Also invited were expert consultants in pediatric and
psychiatric care processes, psychopharmacology, and epidemiology and biostatics. These 2
advisory committees and consultants first met in February 2004 to review preliminary
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information regarding the antidepressants and to approve the FDA’s analytic plan. In
September 2004, the newly formed Pediatric Advisory Committee to the FDA and the Neuro-
Psychopharmacologic Advisory Committee reconvened. Materials that were reviewed by the
committees at this meeting addressed both safety and, to a lesser extent, efficacy of the newer
antidepressants. These materials came primarily from 3 sources: (1) narrative testimonies from
>100 families, health care providers, and representatives from consumer groups; (2) the FDA
reanalyses of the data from the pharmaceutical trials recoded by Columbia University
researchers; and (3) an additional National Institute of Mental Health—funded randomized
clinical trial on the use of fluoxetine in pediatric patients.

Narrative Testimonies

During both the February and the September meetings, committee members heard from family
members, community organizations, and health care professionals regarding the use of newer
antidepressants in pediatric patients. The committee did not view these narratives as evidence
about a causal link between the newer antidepressants and suicidality because case reports of
this nature are subject to both sample and information biases. However, the members did see
the narratives as important to their deliberations in 3 ways. First, the narratives reminded
committee members of the importance of weighing potential harm to families regardless of the
decisions made regarding a causal link between the newer antidepressants and suicidality.
Second, some of the narratives also described hostile acts of violence to others by youths who
took these medications and emphasized the importance of studies to examine these additional
adverse effects of antidepressants.33’48 Third, families described the use of these medications
for indications such as nail biting, insomnia, and migraine headaches as well as lack of follow-
up by prescribing physicians, suggesting that non—evidence-based, casual use of these
medications might be occurring and that this perspective needed to be shared with professional
medical organizations.

Data Classified by Columbia University and Reanalyzed by the FDA

Data from the Columbia Project was also presented to the Advisory Committees. The FDA
had pooled data from 24 studies to provide to the Columbia investigators to examine the
association between suicidality and the newer antidepressants. These studies included
published and unpublished studies conducted by pharmaceutical sponsors for a variety of
mental health indications as well as data from the Treatment for Adolescents with Depression
Study (TADS), a randomized, clinical trial that compared fluoxetine, CBT, and combination
therapy with placebo.51 The FDA contracted with suicide experts at Columbia University to
review all narratives of reports of adverse events from these trials and recode the narratives
with respect to suicidality. Of the 24 studies, only 109 events were classified as pertinent to
the FDA’s question regarding suicidality. It is important to note that there were no cases of
completed suicide in the 24 studies. The FDA then conducted a reliability study on the
Columbia classification and used the recoded narratives in a pooled analysis of the data.

Because many of the studies that were reviewed by the FDA Advisory Committees were
conducted under the FDAMA provisions described above, before implementation of the BPCA
and Pediatric Research Equity Act legislation, it is important to review how this legislation
may have affected the data that were available to both the Columbia and the FDA investigators.
FDAMA required that, if requested by the FDA, manufacturers provide documentation of at
least 1 clinical investigation in pediatric age groups in which the drug’s use was anticipated,
although some group other than the manufacturer could perform the study. In addition, studies
needed to be conducted and filed with the FDA before expiration of an existing exclusivity
period to gain an additional 6 months of exclusivity. However, the FDA did not require the
manufacturer to provide definitive information on pediatric efficacy (ie, the results could be
inconclusive). In addition, exclusivity not only would apply to the product being studied in the
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pediatric population but also would be expanded to cover all formulations, dosage forms, and
indications that contained the same active moiety.52 Companies could have substantial
financial benefit from the exclusivity extension if the drug had a large adult market.

The studies that were provided to the FDA regarding the use of antidepressants in pediatric
patients thus had several limitations. First, because many of these drugs were already in use in
adults, pharmaceutical companies were allowed to estimate study sample size and pediatric
dosages on the basis of studies that were conducted in adults. Pediatric pharmacokinetic studies
were not required. Second, the absence of requirement that the studies demonstrate efficacy
may have provided less incentive to ensure careful management of the studies. These criteria
also may have influenced study design; studies often were short in duration (none was longer
than 16 weeks), with small sample sizes. Committee members were informed by the FDA that
sponsors may have had more incentive to complete studies quickly for new drugs or off-label
drugs rather than to maintain the quality of the study at the level required by the FDA. Fourth,
because the studies were not specifically designed to assess suicidality, most were not powered
adequately. The studies also lacked detailed, methodical instrumentation to capture these
results. Most of the studies did not use specific instruments to identify adverse events such as
suicidality; rather, adverse events were collected using open-ended probes. A recent study by
Greenhill et al.>3 showed that the open-ended method is more likely to result in underreported
adverse events. Finally, investigators for the different studies used a variety of exclusionary
criteria, diagnostic mechanisms, data collection methods, and coding strategies, making it
difficult to compare across the studies. For example, only 4 of the 24 studies did an extensive
diagnostic screen at the beginning of the trial to delineate participants’ diagnosis and the
presence of any coexisting conditions. Studies varied as to whether they evaluated a youth for
BPD before inclusion. Only 11 of the 24 studies excluded children when there was a family
history of BPD. Studies varied in their inclusion of youths with a history of suicidality; 5 of
the studies permitted youths who were identified as being at risk for suicide (at baseline), and
16 studies did not exclude youths despite a history of suicidal attempts. Fifteen of the studies
examined the use of the newer antidepressants in MDD; the others studied their use in obsessive
g(impulsive disorder (4), anxiety disorders (3), and attention-deficit/hyperactivity disorder (1).

These limitations make the results of the pooled analyses even more compelling. When all 24
studies were pooled, the rate of possible or definitive suicidality among youths who were
assigned to receive antidepressants was 2.19 times greater compared with youths who were
assigned to the placebo groups (95% confidence interval: 1.50—3.19).55 An excess of
suicidality in 1 group at least this large would occur by chance only 1 time in 20 000 (P =.
00005). Importantly, most of the limitations of the data (small sample size, inadequate power,
wide variations in sample inclusion, and possible misclassification of outcomes) would make
it more, not less, difficult to detect differences between groups in randomized, double-blind
tsreisals, causing falsely low estimates for the relative risk of suicidality and falsely high P values.

Members of the 2 committees also realized the importance of weighing the benefit-to-harm
ratio of these medications for use in pediatric patients. Limited information regarding efficacy
was summarized for committee members on the efficacy trials, specifically, that FDA analyses
indicated that only 3 of the 15 trials of the newer antidepressants in youths with depression
found a statistically significant benefit of drug over placebo.55 However, specific analyses
were not shared with committee members, and committee members were not able to determine
efficacy adequately from the brief amount of information provided. Two published meta-
analyses that delineated the limitations and potential biases of the available studies were also
presented. These meta-analyses suggested that the efficacy of the antidepressants in children
and youths was likely to be overestimated, because published trials had more favorable results
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than unpublished trials.> 758 Alternatively, the committees were cautioned that the time
limitations under FDAMA might have subjected the trials to a type Il error, ie, missing a finding
when one was present.

One other aspect regarding the FDA analyses bears consideration. There were no completed
acts of suicide in the 24 studies; the causal link demonstrated in the FDA analyses therefore
focused entirely on suicidal ideation and behavior. Analyses were conducted to examine these
2 outcomes as a single construct.

Data From the TADS Study

The committees last examined data from the recent TADS study alluded to above. The TADS
study recruited a volunteer sample of 439 patients who were between the ages of 12 and 17
years and had a diagnosis of MDD. Patients were randomized to 4 treatment arms: (1)
fluoxetine alone, (2) CBT alone, (3) CBT with fluoxetine, and (4) placebo. Youths in all 4 arms
of the study, including placebo, improved significantly on the primary outcome, the Children’s
Depression Rating Scale—-Revised, although fluoxetine with CBT was the only treatment arm
that showed statistical significance compared with placebo. On some of the other outcome
measures, planned pairwise contrasts indicated that the combination treatment and fluoxetine
alone were superior to placebo, whereas CBT was not. Thus, although there was evidence for
the efficacy of treatment with fluoxetine alone or in combination with CBT in the TADS study,
the high placebo response rate indicates why families and clinicians believe that these
medications are effective, even if 85% of the benefits observed also would have occurred with
placebo.

Suicidal ideation was present in 29% of the TADS sample at baseline, despite the exclusion
of youths who were at high risk for suicidality. Ultimately, suicidality improved significantly
in all 4 treatment arms. Suicide attempts were rare (1.6%), and there were no completed
suicides. The only statistically significant adverse finding was an odds ratio of 2.19 (1.03-
4.62) for harm-related adverse events in youths who were taking fluoxetine compared with
youths who were not taking fluoxetine. Data from the TADS study also suggested a possible
protective effect of CBT against suicidality when used in combination with fluoxetine.

CONCLUSIONS OF THE FDA ADVISORY COMMITTEES AND CONSULTANTS

Members reached the following 4 conclusions. First, the reclassification of adverse events
conducted under the direction of Columbia University as described to the committee members
seemed to have been conducted appropriately with sufficient scientific rigor to decrease biases
inherent in previous classification schemas and to draw conclusions, despite serious limitations
of the available data. Second, analyses that were conducted using the reclassified data
demonstrated that there was an increased risk for suicidality causally related to use of the SSRIs
and related antidepressants. Third, although the data in aggregate supported the finding of
increased suicidality, the studies were too underpowered to draw any conclusions regarding
safety for specific antidepressant agents or for specific disorders. The committees also
considered whether to include “older” antidepressants, although the committees had not
specifically reviewed data on these drugs. Monoamine oxidase inhibitors and tricyclics had
even less evidence for efficacy than the SSRIs and the newer atypical antidepressants and high
risks (especially the possibility of suicide from overdoses). The committees decided to
recommend to the FDA that all antidepressants, both current and future products, have language
added to their label regarding the risk for suicidality.

Finally, the committee addressed the issue of whether the FDA should strengthen the existing
warning on the label of antidepressants or pursue a more aggressive course by applying a black-
box warning for antidepressants. Black-box warnings are used to signal an extremely serious
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risk and have implications for the public marketing of drugs with this type of warning.
Committee members were in agreement that warnings on antidepressants needed to have
sufficiently strong wording to provide adequate protection to the public. Many committee
members and public speakers expressed concerns that the black-box warning might decrease
access to treatment for some youths, if the warning made non-psychiatrists reluctant to
prescribe the drugs. Members cited the current limited number of child and adolescent
psychiatrists and the small numbers projected for the next decade.®9 In addition, many
members commented on the difficulties encountered in gaining access to psychotherapeutic
mental health services for some pediatric subpopulations, including inner-city underserved,
underinsured youths and youths who reside in rural communities.

The final vote was in favor of the black-box warning. Committee members also urged the FDA
to develop an antidepressant MedGuide, patient educational material to be included with
medications that are distributed by pharmacists when an antidepressant prescription is filled
foran adult or a pediatric patient. Members recognized that this strategy would provide families
and caregivers access to education about antidepressants but would not guarantee that the
patient, family, and clinician would discuss the risk/benefit ratio of these medications before
initiation of medication treatment. It should be noted that the committees did not address the
specific wording of the black-box warning.

The committees did not recommend that antide-pressants be contraindicated for pediatric
patients, as had been decided by the MHRA in the United Kingdom. Although a
“contraindication” in the United Kingdom would confine use to patients who are cared for by
subspecialists, a contraindication in the United States signifies that these medications could
not be used in pediatric patients. Committee members were unwilling to ban medications that
in the future may demonstrate efficacy in some patients, given adequately designed research
studies, and did not want to preclude treatment for those patients.

RECOMMENDATIONS

During the deliberations of the committees, many issues regarding the diagnosis and treatment
of children and adolescents with MDD and other mood disorders were raised. Although both
committee members and public speakers individually urged that a number of strategies be taken
to address these issues, no formal recommendations were made by the committees. However,
as members of and consultants to the committees, we propose that a number of follow-up
actions be considered by the appropriate federal agencies, professional organizations, and
health plans. These steps fall into 2 categories: (1) research and regulations and (2) clinical
education and practice.

Research and Regulations

The debate over the newer antidepressants highlights considerable flaws in the current system
of medication testing and approval. The SSRI controversy was quickly followed in the fall of
2004 by other signs and symptoms of a system of regulation and research needing change,
including (1) reports of selective dissemination of data regarding adverse drug reactions with
other medications such as rofecoxib (Vioxx)60 and cerivastatin (removed from the market in
2001),61'62 (2) federal hearings by the Committee on Energy and Commerce regarding the
FDA'’s role in protecting the public health and publication and disclosure issues, and (3) the
ongoing lawsuit filed by the New York Attorney General against GlaxoSmithKline claiming
suppression of adverse events information regarding Paxil. Journal editors have also called for
changes in the current system; several journals now require that researchers publicly register
all trials if they plan to pursue publication at a later date. The FDA has asked the Institute of
Medicine to conduct a report on the current system of drug safety assurance and provide the
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FDA with recommendations for change. In addition, the FDA recently announced a plan to
restructure their current drug testing, approval, and monitoring system.

We advocate a number of changes in the current system and available research:

Guarantee the FDA sufficient independence, authority, and freedom from political
and economic influence to demand high-quality drug trials. These studies should pass
a peer-review process that ensures use of diagnostic assessments, standardized
measures, and appropriate data collection and coding.

Develop a mechanism for postmarketing surveillance, whether as part of the FDA or
through a separate agency that does not rely on physicians and pharmaceutical
companies to report voluntarily problems with new drugs after the mandated period
required of the pharmaceutical companies. New drugs may introduce new risks that
are relatively rare and may be not apparent until the medication has been in wide use
after marketing.

Push for disclosure to the public of all safety and efficacy results found in drug trials,
including those that do not support the hypothesis being tested or that are contrary to
the intended outcome. Provide disclosure of results, in a standardized and
interpretable format, on publicly available clinical trial registries such as the new US
government web site www.clinicaltrials.gov and in other informational sources that
are available to the public and the medical professions.

Additional study is needed regarding suicidality when these medications are used for
other indications, such as anxiety. Data from existing pharmacologic studies
presented to the FDA as well as available large data sets, such as the data from the
Research Unit on Pediatric Psychopharmacology Anxiety Study Group’s
randomized, clinical trial regarding the efficacy of the SSRIs in childhood anxiety,
could potentially be examined to answer this question more specifically.64

Encourage long-term studies in larger samples that are more reflective of the target
population to examine better both the efficacy and the safety of the newer
antidepressants. These studies should be conducted across mental health conditions
for which the newer antidepressants are used, including the mood, anxiety, and
obsessive-compulsive disorders. They should examine both hostility and suicidality
as outcomes and consider the role of pharmacogenetic variation. Because of the rarity
of these types of adverse events, studies will probably not be undertaken by individual
pharmaceutical companies and will require substantial fiscal and scientific support
from the National Institutes of Health. There is legal precedent for this action; the
2002 BPCA ruling does authorize several institute funding mechanisms as vehicles
for funding studies of drugs if the manufacturers of those drugs decline to conduct
the requested safety and efficacy studies.

Clinical Education and Practice

One of the major concerns of the committees was the need for access to effective and safe care
for children and adolescents with mental health disorders, provided by thoughtful, well-trained
clinicians. Although the FDA regulates pharmaceutical products, its role should not include
the regulation of the practice of medicine. Nonetheless, the black-box warning developed by
the FDA includes specific language detailing that physicians who prescribe these medications
should closely monitor patients with observation that “would generally include at least weekly
face-to-face contact during the first 4 weeks of treatment” with specific visit intervals specified
after those 4 weeks.8°
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Professional organizations, including the American Academy of Pediatrics (AAP) and the
American Academy of Child and Adolescent Psychiatry, have rapidly mobilized internal
working groups to respond to the FDA’s proposed black-box warning. Both organizations are
concerned about the potential access issues for patients and their families, reimbursement under
many health plans, and the medicolegal implications of specified numbers and types of visits.
In addition, both organizations are developing provider and family fact sheets regarding these
medications and recommended practice guidelines. The American Academy of Child and
Adolescent Psychiatry is already fast-trackin6g revision of their 1998 guidelines on the use of
antidepressants in children and adolescence. 6 Similarly, evidence-based guidelines for the
diagnosis and treatment of MDD, DD, obsessive compulsive disorder, and the anxiety disorders
need to be updated.

We see the AAP, the American Academy of Family Physicians, and the National Association
of Pediatric Nurse Practitioners as critical primary care partners in the development of these
guidelines. The scope of pediatric mental health disorders is predicted to continue to grow;
recent evidence compiled by the World Health Organization indicates that, by the year 2020,
these disorders will increase proportionately by >50%, internationally, to become 1 of the 5
most common causes of morbidity, mortality, and disability in children.® Clearly, out of
necessity, the management of these disorders will continue to fall to primary care clinicians.
Professional organizations will have to balance the need to ensure the provision of high-quality
care with the limited availability of psychiatric providers in certain communities and the
potential medicolegal complications of overly rigid practice pattern standards. We recommend
that these organizations partner with medical education groups and health plans to

Design practical tools and educational programs to assist the primary care clinician
in the diagnosis, referral, and treatment of these disorders and in the evaluation of risk
factors for suicidal ideation and attempts and ensure that the content of these programs
address practical aspects of care, including risk/benefit ratios of psychotropic
medication treatment, indications for pharmacologic treatment, the use of
psychotherapy both as solo and as adjuvant therapy, the content of informed consent
and discussions regarding risks and benefits, mechanisms for monitoring pediatric
patients for both benefits and side effects from treatment, and the importance of and
mechanisms for reporting adverse events.

Concurrently, conduct studies to determine the role of primary care clinicians in the
identification and treatment of youths with mood disorders. There is currently a
paucity of research regarding the ability of primary care clinicians to identify correctly
youths with these types of disorders and then partner with other professionals in their
treatment. Similarly, studies regarding feasible and effective follow-up and
monitoring schedules need to be conducted in primary care settings.

Last, 3 events in winter 2004-2005 that have implications for ongoing medical
education included (1) announcements of previously unreported adverse effects with
other psychotropic medications including atomoxetine (Strattera) and mixed
amphetamine salts (Adderall), (2) the recent publication of several contrasting large-
scale studies that examined the association between suicide attempts and the SSRIs
in adults,30:41.67 ang (3) another recently published observational study that found
no association between suicide attempts and the SSRIs in pediatric patients.68 These
events highlight that medical knowledge regarding medications is not static. We need
to remind the medical community, health plan administrators, and the public that
treatment recommendations and practice standards must continue to be reexamined
and updated to incorporate new knowledge as it becomes available.
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CONCLUSIONS

The FDA Commission hearings on the use of antidepressants in youths raised a number of
important issues regarding the safety and the efficacy of the SSRIs and related antidepressant
medications. Furthermore, the investigation brought attention to the needed areas of
improvement in our current system for drug approval and postmarketing surveillance in
pediatric as well as adult populations. It will require strong advocacy, greater oversight, and
cross-organizational partnerships between clinicians, professional organizations, federal

ag

encies, health plans, and consumers to ensure the provision of safe and efficacious treatments

for children and adolescents with mental health needs.

Acknowledgements

We thank the families, clinicians, and professionals who provided testimony and advice regarding this important issue.
We also thank all members of the advisory committees for thoughtful contributions during the proceedings. Last, we

sin

References
1.

cerely thank Tricia Ty and Cynthia C. Fuller for research and editorial assistance with this article.

Burns BJ, Costello EJ, Angold A, et al. Children’s mental health service use across service sectors.
Health Aff (Millwood) 1995;14:147-159. [PubMed: 7498888]

. Shaffer D, Gould MS, Fisher P, et al. Psychiatric diagnosis in child and adolescent suicide. Arch Gen

Psychiatry 1996;53:339-348. [PubMed: 8634012]

. Costello EJ, Angold A, Keeler GP. Adolescent outcomes of childhood disorders: the consequences of

severity and impairment. J Am Acad Child Adolesc Psychiatry 1999;38:121-128. [PubMed: 9951210]

. Costello EJ, Messer SC, Bird HR, et al. The prevalence of serious emotional disturbance: a re-analysis

of community studies. J Child Fam Stud 1998;7:411-432.

. Roberts RE, Attkisson CC, Rosenblatt A. Prevalence of psychopathology among children and

adolescents. Am J Psychiatry 1998;155:715-725. [PubMed: 9619142]

. US Public Health Service. Report of the Surgeon General’s Conference on Children’s Mental Health:

A National Action Agenda Washington, DC: Department of Health and Human Services; 2000

. Methods of suicide among persons aged 10-19 years—United States, 1992-2001. MMWR Surveill

Summ 2004;53:471-474.

8. Anderson RN, Smith BL. Deaths: leading causes for 2001. Natl Vital Stat Rep 2003;52:1-88.

10

11.

12.

13.

. Burns BJ, Hoagwood KE. Preface: evidence-based practice, part 1: research update. Child Adolesc

Psychiatr Clin N Am 2004;13:xi—xiii.

. Leonard HL, March J, Rickler KC, et al. Pharmacology of the selective serotonin reuptake inhibitors
in children and adolescents. J Am Acad Child Adolesc Psychiatry 1997;36:725-736. [PubMed:
9183126]

Zito JM, Safer DJ, DosReis S, et al. Psychotropic practice patterns for youth: a 10-year perspective.
Arch Pediatr Adolesc Med 2003;157:17-25. [PubMed: 12517190]

Zito JM, Safer DJ, DosReis S, et al. Rising prevalence of antidepressants among US youths. Pediatrics
2002;109:721-727. [PubMed: 11986427]

Chan RT, Rey JM, Hazell PL. Clinical practice guidelines for depression in young people: are the
treatment recommendations outdated? Med J Aust 2002;177:448-451. [PubMed: 12381257]

14. Rushton JL, Clark SJ, Freed GL. Pediatrician and family physician prescription of selective serotonin

15.

16.

17.

reuptake inhibitors. Pediatrics. 2000; 105(6). Available at: www.pediatrics.org/cgi/content/full/
105/6/e82

Safer DJ, Zito JM, DosReis S. Concomitant psychotropic medication for youths. Am J Psychiatry
2003;160:438-449. [PubMed: 12611822]

Olfson M, Marcus SC, Weissman MM, et al. National trends in the use of psychotropic medications
by children. J Am Acad Child Adolesc Psychiatry 2002;41:514-521. [PubMed: 12014783]

Rigoni GC, US Food and Drug Administration, Division of Surveillance, Research and
Communication Support. Drug Utilization for Selected Antidepressants Among Children &

Pediatrics. Author manuscript; available in PMC 2006 August 18.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Leslie et al.

Page 13

Adolescents in the U.S. February 2, 2004. Available at: www.fda.gov/ohrms/dockets/ac/04/slides/
4006S1_04_Rigoni_files/frame.htm Accessed December 7, 2004

18. Yaffe SJ, Aranda JV. Introduction and historical perspectives. In: Yaffe SJ, Aranda JV, eds. Pediatric

19.

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.
33.

34.

35.

Pharmacology: Therapeutic Principles in Practice 2nd ed. Philadelphia, PA: WB Saunders
Company; 1992:3-9

Hazell P, O’Connell D, Heathcote D, et al. Efficacy of tricyclic drugs in treating child and adolescent
depression: a meta-analysis. BMJ 1995;310:897-901. [PubMed: 7719178]

. Gilman JT. Therapeutic drug monitoring in the neonate and paediatric age group. Problems and

clinical pharmacokinetic implications. Clin Pharmacokinet 1990;19:1-10. [PubMed: 2199125]

Brown RD, Campoli-Richards DM. Antimicrobial therapy in neonates, infants and children. Clin
Pharmacokinet 1989;17(suppl 1):105-115. [PubMed: 2692934]

Rane A, Wilson JT. Clinical pharmacokinetics in infants and children. Clin Pharmacokinet 1976;1:2—
24. [PubMed: 1017153]

Kauffman RE, Kearns GL. Pharmacokinetic studies in paediatric patients. Clinical and ethical
considerations. Clin Pharmacokinet 1992;23:10-29. [PubMed: 1617856]

Butler DR, Kuhn RJ, Chandler MH. Pharmacokinetics of anti-infective agents in paediatric patients.
Clin Pharmacokinet 1994;26:374-395. [PubMed: 8055682]

Kutcher S, Boulos C, Ward B, et al. Response to desipramine treatment in adolescent depression: a
fixed-dose, placebo-controlled trial. J Am Acad Child Adolesc Psychiatry 1994;33:686-694.
[PubMed: 8056732]

Geller B, Reising D, Leonard H, et al. Critical Review Of Tricyclic Antidepressant Use In Children
And Adolescents. J Am Acad Child Adolesc Psychiatry 1999;38(5):513-516. [PubMed: 10230182]

US Department of Health and Human Services and Food and Drug Administration. Regulations
Requiring Manufacturers to Assess the Safety and Effectiveness of New Drugs and Biological
Products in Pediatric Patients, 1998. 21 CFR Parts 201, 312, 314, 601

US Department of Health and Human Services and Food and Drug Administration. The Pediatric
Exclusivity Provision: January 2001 Status Report to Congress Rockville, MD: Food and Drug
Administration; 2001

US Department of Health and Human Services and Food and Drug Administration. Guidance for
Industry: Qualifying for Pediatric Exclusivity Under Section 505A of the Federal Food, Drug, and
Cosmetic Act Rockville, MD: Center for Drug Evaluation and Research; 1999

US Food and Drug Administration, Center for Drug Evaluation and Research. Docket No. 98N-0056
Update of List of Approved Drugs for Which Additional Pediatric Information May Produce Health
Benefits in the Pediatric Population: Drugs and Biologics (May 20, 2001). Available at:
www.fda.gov/cder/pediatric/peddrugsfinal.htm Accessed November 10, 2004

Best Pharmaceuticals for Children Act of 2002, Pub L No. 107-109

Pediatric Research Equity Act of 2003, Pub L No. 108-155

Teicher MH, Glod CA, Cole JO. Antidepressant drugs and the emergence of suicidal tendencies.
Drug Saf 1993;8:186—212. [PubMed: 8452661]

Rothschild AJ, Locke CA. Reexposure to fluoxetine after serious suicide attempts by three patients:
the role of akathisia. J Clin Psychiatry 1991;52:491-493. [PubMed: 1752848]

Mann JJ, Kapur S. The emergence of suicidal ideation and behavior during antidepressant
pharmacotherapy. Arch Gen Psychiatry 1991;48:1027-1033. [PubMed: 1747018]

36. Wirshing WC, Van Putten T, Rosenberg J, et al. Fluoxetine, akathisia, and suicidality: is there a causal

37.

38.

39.

connection? Arch Gen Psychiatry 1992;49:580-581. [PubMed: 1627050]

Donovan S, Clayton A, Beeharry M, etal. Deliberate self-harm and antidepressant drugs. Investigation
of a possible link. Br J Psychiatry 2000;177:551-556. [PubMed: 11102331]

Department of Health and Human Services, Public Health Service, Food and Drug Administration.
Psychopharmacological Drugs Advisory Committee. September 20, 1991. Available at:
www.fda.gov/ohrms/dockets/ac/prozac/2443T1.PDF Accessed November 10, 2004

Antonuccio DO, Danton WG, DeNelsky GY, et al. Raising questions about antidepressants.
Psychother Psychosom 1999;68:3-14. [PubMed: 9873236]

Pediatrics. Author manuscript; available in PMC 2006 August 18.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Leslie et al.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

5L

52.

53.

54.

55.

56.
57.

58.

Page 14

Fergusson D, Doucette S, Glass KC, et al. Association between suicide attempts and selective
serotonin reuptake inhibitors: systematic review of randomised controlled trials. BMJ 2005;330:396.
[PubMed: 15718539]

Gunnell D, Saperia J, Ashby D. Selective serotonin reuptake inhibitors (SSRISs) and suicide in adults:
meta-analysis of drug company data from placebo controlled, randomised controlled trials submitted
to the MHRAs safety review. BMJ 2005;330:385. [PubMed: 15718537]

Lane R, Baldwin D. Selective serotonin reuptake inhibitor-induced serotonin syndrome: review. J
Clin Psychopharmacol 1997;17:208-221. [PubMed: 9169967]

Healy D. Lines of evidence on the risks of suicide with selective serotonin reuptake inhibitors.
Psychother Psychosom 2003;72:71-79. [PubMed: 12601224]

Preda A, MacLean RW, Mazure CM, et al. Antidepressant-associated mania and psychosis resulting
in psychiatric admissions. J Clin Psychiatry 2001;62:30-33. [PubMed: 11235925]

Kirsch I, Sapirstein G. Listening to Prozac but hearing placebo: a meta-analysis of antidepressant
medication. Prev Treat. 1998;1. Available at: www.journals.apa.org/prevention/volumel/
pre0010002a.html Accessed May 19, 2005

Kirsch I, Moore TJ, Scoboria A, et al. The Emperor’s new drugs: an analysis of antidepressant
medication data submitted to the U.S. Food and Drug Administration. Prev Treat. 2002;5. Available
at: www.journals.apa.org/prevention/volume5/pre0050023a.html Accessed May 19, 2005

Wilens TE, Biederman J, Kwon A, et al. A systematic chart review of the nature of psychiatric adverse
events in children and adolescents treated with selective serotonin reuptake inhibitors. J Child
Adolesc Psychopharmacol 2003;13:143-52. [PubMed: 12886909]

King RA, Riddle MA, Chappell PB, et al. Emergence of self-destructive phenomena in children and
adolescents during fluoxetine treatment. J Am Acad Child Adolesc Psychiatry 1991;30(2):179-186.
[PubMed: 2016219]

Keller MB, Ryan ND, Strober M, et al. Efficacy of paroxetine in the treatment of adolescent major
depression: a randomized, controlled trial. J Am Acad Child Adolesc Psychiatry 2001;40:762-772.
[PubMed: 11437014]

US Department of Health and Human Services, Public Health Service, Food and Drug Administration,
et al. Memorandum: Overview for February 2, 2004 Meeting of Psychopharmacological Drugs
Advisory Committee (PDAC) and Pediatric Subcommittee of the Anti-Infective Drugs Advisory
Committee (Peds AC). January 2, 2004. Available at: www.fda.gov/ohrms/dockets/ac/04/briefing/
4006B1_01_Overview%20 Memo.htm. Accessed November 10, 2004

March J, Silva S, Petrycki S, et al. Fluoxetine, cognitive-behavioral therapy, and their combination
for adolescents with depression: Treatment for Adolescents With Depression Study (TADS)
randomized controlled trial. JAMA 2004;292:807-820. [PubMed: 15315995]

US Food and Drug Administration, Center for Drug Evaluation and Research. Frequently Asked
Questions on Pediatric Exclusivity (505A), the Pediatric “Rule,” and Their Interaction. Available at:
www.fda.gov/cder/pediatric/fags.htm Accessed November 10, 2004

Greenhill LL, Vitiello B, Fisher P, et al. Comparison of increasingly detailed elicitation methods for
the assessment of adverse events in pediatric psychopharmacology. J Am Acad Child Adolesc
Psychiatry 2004;43:1488-1496. [PubMed: 15564818]

Hammad TA. Results of the Analysis of Suicidality in Pediatric Trials of Newer Antidepressants.
Psychopharmacologic Drugs Advisory Committee and the Pediatric Advisory Committee.
September 13, 2004-September 14, 2004. Available at: www.fda.gov/ohrms/dockets/ac/04/slides/
2004-4065S1_08_FDA-Hammad_files/frame.htm Accessed November 10, 2004

Newman TB. A black-box warning for antidepressants in children? N Engl J Med 2004;351:1595-
1598. [PubMed: 15483275]

Rothman KJ, Greenland S. Modern Epidemiology Philadelphia, PA: Lippincott-Raven; 1998
Whittington CJ, Kendall T, Fonagy P, et al. Selective serotonin reuptake inhibitors in childhood
depression: systematic review of published versus unpublished data. Lancet 2004;363:1341-1345.
[PubMed: 15110490]

Jureidini JN, Doecke CJ, Mansfield PR, et al. Efficacy and safety of antidepressants for children and
adolescents. BMJ 2004;328:879-883. [PubMed: 15073072]

Pediatrics. Author manuscript; available in PMC 2006 August 18.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Leslie et al.

59.

60

62.

63.

64.

65.

66.

67.

68.

Page 15

American Academy of Child & Adolescent Psychiatry. AACAP Work Force Data Sheet. Available
at: www.aacap.org/training/workforce.htm Accessed November 30, 2004

. Editorial. FDA blues. Washington Post. November 26, 2004:A38
61.

Fontanarosa P, Rennie D, DeAngelis C. Postmarketing surveillance—lack of vigilance, lack of trust.
JAMA 2004;292:2647-2650. [PubMed: 15572723]

Psaty B, Furberg C, Ray W, et al. Potential for conflict of interest in the evaluation of suspected
adverse drug reactions: use of cerivastatin and risk of rhabdomyolysis. JAMA 2004;292:2622-2631.
[PubMed: 15572720]

US Department of Health and Human Services, Food and Drug Administration. FDA Fact Sheet:
FDA Improvements in Drug Safety Monitoring. February 15, 2005. Available at: www.fda.gov/oc/
factsheets/drugsafety.html Accessed February 25, 2005

Walkup JT, Labellarte MJ, Riddle MA, et al. Fluvoxamine for the treatment of anxiety disorders in
children and adolescents. N Engl J Med 2001;344:1279-1285. [PubMed: 11323729]

Department of Health and Human Services, US Food and Drug Administration, Center for Drug
Evaluation and Research. Antidepressant Use in Children, Adolescents, and Adults: Labeling
Template. Available at: www.fda.gov/cder/drug/antidepressants/Pl_template.pdf Accessed
February 28, 2005

American Academy of Child and Adolescent Psychiatry. Practice parameters for the assessment and
treatment of children and adolescents with depressive disorders. J Am Acad Child Adolesc Psychiatry
1998;37(suppl):63S-83S. [PubMed: 9785729]

Martinez C, Rietbrock S, Wise L, et al. Antidepressant treatment and the risk of fatal and non-fatal
self harm in first episode depression: nested case-control study. BMJ 2005;330:389. [PubMed:
15718538]

Valuck RJ, Libby AM, Sills MR, et al. Antidepressant treatment and risk of suicide attempt by
adolescents with major depressive disorder: a propensity-adjusted retrospective cohort study. CNS
Drugs 2004;18:1119-1132. [PubMed: 15581382]

Pediatrics. Author manuscript; available in PMC 2006 August 18.



Page 16

Leslie et al.

“1apuosip AlgIxue

pazijessusb ‘v ‘18pIosIp AIBIXUe [e100s ‘AV'S ‘18piosip oLoydsAp [ennsusiwaid ‘QdiNd 18paosip ssaais onewnemsod ‘S d ‘4aplosip a1ued ‘Qd ‘4eplosip aAIs|ndwod aAIssasqo se1edipul 00

QA ynpe Joj panoiddy

SUOSESJ [BI248WIWIOI 40 SJRIS PalUN aU) Ul $00Z Ul S8Jes panunuoasip AjLeIunjoA qqinbs sisAN-jo1sug
£00z Ut syuaied oyeIpad Ul 8sN 10) PapUBLLILIODaL J0U Se pajage] A[LeIun|oA 1s18Ay-UisAp
avs pue ‘avo ‘adin Jnpe 4oy panoiddy

dalN 3npe ul asn 1o} panoiddy

AAaA ynpe ui asn 104 panoiddy

SUOSeaJ [e12JaWLI0D 10} Z00Z Ul

S81e1S Paliun 8y} ul Juessaidapriue se asn panunuodsIp palsanbal ALIEIUN|OA ‘Ou] ‘s[edrnadeweyd Aenjos
suonrendod ouyeIpad Ul 8sn 10} PapUALLILIODAI JON

AaS.1d pue ‘avo ‘Avs ‘ad ‘ad0 ‘dqiN YHm synpe ul asn 1oy panolddy

ano duieipad 4oy panoiddy

avs pue ‘adiNd ‘aS.Ld ‘ad ‘ad0 ‘adiN yum synpe ui asn 1o} panoiddy

ano pue aain dureipad 1oy panoiddy

ad pue ‘eluiing ‘a0 ‘adin npe Joj panoiddy

1661

1661

€00¢

9661

¥66T

€661

G861
8661

¥66T

2661

1661

1861

uoueblQ/(suidezeniw) uosaway
qqinbs sisAN
-101s11g/(suopozeyau) auozies
YiaAnn/(auixese|uan) Joxap3
aulMywsoxe|

/(uoidoadng) uriangjiamn
158104/(weidoeid) exajed
Aenjos/(auIwexoAn]y) XoAnT
aulMyNwsoxe|9/(sunaxosed) (1xed
19z1yd/(su1lesniss) yojoz

A1 13/(sunaxonyy) oezoid

smye1s reaoaddy Juaaind

sareq [enoaddy
JLnelped va4d

sareq [enoaddy asn
UNPY Va4 [eniu|

Jainjoeynuen/Bnaqg

Pediatrics. Author manuscript; available in PMC 2006 August 18.

Va4 ay1 Ag paulwex3 sBniq juessaidapnuy JamaN ayL
T379vL

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript



