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ABSTRACT
Objective: Elicitation is an essantial and critical step in ascertaining adverse evants (AEs). This report reviews elicita-
tion methadls used in published clinical trials of psychopharmacological agenls in children. Method: Pediatric psy-
chepharmacelogy reports were reviewed for salety methods in the Medline database. Studies were inciuded if they were
pubilshed 1980 or later, provided data on AEs, and described the ascenainment methodoiogy used for determining them,
Resulis: A review of 196 pediatric psychopharmacology aricles depicting safely assessments in clinica! studies over the
past 22 years revealed that there was ne common method used for eliciting or reporting AE data. Conclusion: The cur-
rentinconsistency in safety data ascertainment is a major limitation that likely impairs the ability to promptly and accu-
rately identify drug-induced AEs. Research on how best to standardize safety methods shouid be considered a pricrity
in pediatric psychopharmacciogy. J Am. Acad. Child Adolesc. Psychialry, 2003, 42(8):627-633. Key Words: children, adverse

svents, drug safety, treatmant, psychopharmacolagy.

Pharmacological incerventions have become mainstay
therapeutic modaliries for the treatment of childhood
psychiarric disorders. For example. there has been a three-
fold increase in psychotropic drug use in preschool chil-
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dren aged 2 1o 4 years (Zito eral., 2000). Many of these
medicarions have not been tested in youths for acute or
long-term safeey (Jensen et al., 1999; Vitiello and Jensen,
1995, 1997). The impact of psychotropic medication on
development and the timing of puberty, physical growth,
and cognitive development are not well known.

When coltecting reliable pediacric safery dara, one
encounters special methodological challenges, There has
been no standard for how 1o collect adverse evens (Alis)
in children and adolescents, nor has the most sensitive
and reliable method for inquiring about side effects from
parents or from pediatric parients been determined.
Mulisize child psychopharmacology srials have used safecy
questions withour rraining. In addition, no agreement
exists on a universal glossary of preferred terms to be used
for coding the informarion for this age group.

Posemarkering reporss of rare bur serious AEs in chil-
dren and adolescents taking psychopharmacological agents
have been first detected by the Food and Drug Administra-
tion’s (FDA) passive surveillance system, Med Wazch.
These events vary in dangerousness, praducing a range
of ourcomes from a trip to the emergency room ro death.
Their rarity means that they are unlikely to be detecred
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in a controlled trial. If the AE occurs in a negarive clin-
ical trial, it may never be published. Furthermore, it is
difficult to determine the risk of such evenrs because
spontaneous reports do not indicace the size of the pop-
ulation exposed. Over the pase decade, there have been
at least five serious bur rare AEs associated wich psy-
chotropic medicarions used in children and adolescents,
including the sudden deaths of 3 children taking desip-
rmine for attention-deficie hyperactivity disorder (ADHD)
(Medical Leeter, 1990); the deaths of 4 individuals rak-
ing mechylphenidare, clonidine, and other drugs (Swan-
son et al., 1995); 25 deaths from heparotoxicity (Scheffner
et al., 1988) and 4 deaths from hemorrhagic pancreati-
tis in pediatric patients taking valproic acid (Cooper and
Groll, 2001; Orsubo eral., 1995); and 11 cases of extreme
hepatotoxicity—resulting in death or [iver ransplant—
in individuals being treated with pemoline for ADHD
(Safer er al., 2001),

Randomized, double-blind, industry-sponsored trials
of new psychotropic agenes in children often use a sin-
gle-page Case Repore Form thar records spontaneous AE
complaines trom the patient’s parencs (Greenhill eg al.,
2002). General-inquiry promprs {e.g., "How has your
child’s healeh been since the last visic™ are noc often spec-
ified in the methods sections of reports on the scudy, nor
are the methods listed to interprer and code the answers,
The sensitivity of such general-inquiry. spontaneous-
repors techniques for dececting AEs in children and ado-

lescents is unknown.

Drug-specific checkists thas collect commaonly occur-
ting AEs related to a specific drug have been used in child
and adolescent studies. Whether chese are more valid than
generat-inquiry methods has not been formally wested.
These drug-specific lists differ from broader symprom
checklists and from a review-of-systems formac char asks
abourt a range of bodily dysfunctions by body area.

Problems were revealed during a review of psycho-
stmulant wials of children with ADHD (Jadad et al.,
1999). Of 2,402 articles identified, only 32 reports and
29 studies yielded useful safety daca from ADHD patients
treated with psychotropic medications. Eleven of the tri-
als failed to indicate the number of parients randomized
to one or more of the treatment arms, making ic impos-
sible to rable the AE rates. There was marked herero-
geneity in methods to elicic, measure, and present ALs.
There was no information on interaceions berween the
child’s developmental state and ALs. Standardized glos-
saries were not used, and terms were not defined. The
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estimates of the occurrence rate of AEs were limited by
small sample sizes.

Many different methods have been used to gather AEs
from children, including waiting for SPONEANEOLS reports,
general inquiry, specific inquiry, and specific inquiry fol-
lowing general inquiry (Vidello ecal., 2003). The relative
advanrages and disadvantages of different elicirarion
approaches in adult patients were tested during develop-
ment of the Narional Institute of Menca] Health’s (INIMHD
Systematic Assessment for Trearment Emergent Events
(SAFTEE) (Levine and Schooler, 1986). This instrument
included both a simple, three-question general inquiry
and a 78-irem struceured inquiry which addressed 29 body
systems. While the specific inquiry elicited more AEs than
did the general inquiry from 226 adult patients, there was
no difference berween the two methods if one examined
the number of changes in dinical management thar resulted
{Rabkin and Markewirz, 1986). Even so, the investiga-
tors on this project disagreed, with some concluding chat
the general inquiry was able to detec all the clinically
important AEs, while other members of the team wrote
thae the specific inquiry wus required o pick up the clin-
ically significant AEs that the general inquiry had missed
{Levine and Schoaler, 1986). No further research involv-
ing children or adolescents has been able to derermine
which elicitation method and which informant—parent
or child or both—rmight yield the most clinically relevant
AE duta during drug trials with children.

[ndustry-sponsored, multisite, randomized controlled
trials are now being conducted with pediatric popula-
tions. These offer an opportunicy to bring improvements
in the methods of collecting AEs during early clinical
investigations of these psychotropic agents. A systematic
lirerature review was conducted to compare methods of
eliciting safety dara in these new multisite medication
treatment studies with previously published, single-site,
university-based trials,

METHOD

Search Strategy

Eligible reports were idennified from a systematic search of Medfine
fram 1980 to present, Pyc/NFO from 1984 to present, and EAMBASE
from 1984--1997. e search straregy used included the wems powhosrapic
drag—relared acverse evenss, child, adolescent, stinmdants, nenroleprics,
Hehism, anticomodsants, benzodiazepines, tricyclic antidepressants,
manpamine oxidase fbibitors (MAOU), clonidine, and guanfiacine. in
addition, arricles published since 1980 included large, multisite,
placebo-controlled pediacric rials of new psychorropics now in press.
Full reports were cligible if they were published in English peer-
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TABLE 1
Adverse Events Methods: Number of Pullished Repores Meeting Search Criterta
Single Mo. of General/No BPrrug- Lab

Medicarion Scudied Case Char Site: Multisite Elicizazion Specific AE Test AE
{No. of Papers) Scudy Heviews RCTs Trials Mechad Stared Checkiist Methads
Seimulants (63) 7 12 47 6 22 {34%) 27 {41%) 16 {24%)
Anticonvidsanss {37} 6 14 7 4 5 {14%) ] 32 (8G%)
Neuroleprics (31) ) G g I 6 (199} 7 (23%) 18 (389%);)
Trieyclics (24) 7 3 14 0 13 (34%) I {4%) 10 (42%)
SSRI(16) 4 5 2 5 11 (69%) 2 {12%) 3 {19%)
Pemoline (4) kil 0 0 0 0 (1009%) ] 4 {100%}
Lichizm (13} 4 0 9 0 3 {2394} 7 {54%) 3 {(23%)
Benzodiazepines (6) 2 0 4 0 5 (87%) 1 (1390) 0

All medications (196) 63 40 87 12 65 (33%) 45 {23%) 86 (4495)

Note: RCT = randomized controlled riak AE « adverse evens; SSRI = seective serotonin reuptake inhibitor.

reviewed journals, focused on the psychotropic medicarion rreument
of children or adolescents, and reported AEs,

Definition of Terms

Terminology was defined hefore dara exeracrion began. “Adverse
evens” (AE) refers to any negative accurrence in mental or physical
functioning that occurred during the conduct of 4 pediarric psy-
chopharmacology trial. AEs may be “uarclarsd,” “iikely related.” or
“debnitely related” to the drug being taken. Their oceurrence during
aclinical tial can be judged “frequens” {more than 5% of subjects
are affected), “infrequent” (more than 2% bue fewer than 5% arc
affected), or “rage” (fewer than 1% are affeered), Severity of Als can
sange from “mild” through “moderare” to “severe.” According ro FDA
definidon, “serinus” is any AE that is farad, is [fe-threatening, requires
or prolongs inpatient hospicalization, resulrs in z congenital malfor-
mation, or results in a persistent significant disabiliny (Castle, [999),

Data Extraction

Safety data were extracred independendy from full reparts by two
reviewers {L.L.G., E.8.). All selected ardicies had o have at least one
paragraph devored ca a report of AEs during the period of ohserva-
tion. Arricles were classified on the basws of whether the srudy was sin-
gle site or mulksite, was open or controlled, whether AEs included
primarily laboratory daca or patient subjeciive reporr of new sipns or
symproms, and the method of eliciration of the Als (general, drug-
specific, and specific body-system AE questonnaires). Differences
svere resolved by consensus. The authors’ names on the otiginal reporcs
were not coneesled, and dhis could bave fed 1o 2 bias.

RESULTS
Yieid of the Search

Electronic dacabase searches, review of reference lists
of review articles, and referrals from experts yielded 196
citztions, as shown in Table 1. Of these AE reporss, 65
described stimulants, 16 reported on selective serotonin
reuptake inhibicors (SSRIs), 31 reported on neuroleprics,
24 reported on wicyclic antidepressants, 13 reported on
lithium carbonate, 37 reported on anticonvulsants, 4

ES

ADODLESC. PSYCHIATRY, 42:6, JUNE 2003

reported on pemoline, 6 reported on benzodiazepines,
and 4 reported on ¢;-reuptake inhibirors {clonidine and
guanfacine}. A listing of these references is available from
the corresponding author.

Elicitation Methods Used in Studies of Stimulant Medications

Studies were identified as those chat used general-
mguiry elicitation methods (22), those thar focused on
laboratory tests {16), and those char used drug-specific
checldists (27). All bur 4 of cthese studies state the dura-
tion of observation, but only 11 had a year or more dura-
tion of observartion for children on stimulant medicarion,
This means only a small proporrion of reports in the lit-
erature address long-term (more than 1 year) use of stim-
ulanes in children with ADHD. All but owo of the studies
questioned only one informant, the parents. Using a 17-
item list of stimulant-related AE symproms, the invesei-
gatars found a wider range of ALs when children were
asked than either parents or reachers {DuPaul, 1996).
The data analysis of the titrarion crial of the NIMH
Collaborative Multisite Multimodal Trearment Study of
Children With ADHD (MTA study) showed thae the
largest source of variance in the AE data, when a drug-
specific checldist was used, came from the type of infor-
mant (Greenhill eral,, 2001).

The stimulant pemoline was on the market for 20 years
before a rare, unexpected, serious AE was discovered:
heparic failure. Four of the five pemoline rEPOITS Con-
cenrrate on single-case studies of laboratory and pachol-
ogy values during heparic failure, plus one review of
MedWartch postmarketing data suggesting thac signs of
its presence were available before reports began to appear
in the gastroenterology literarure {Safer er al., 2001).
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Elicitation Metheods Used in Studies of S5RIs

SSRIs have become the second most prescribed psy-
chotropic agents in the Unired Srares { Jensen eral,, 1999),
There have been 16 studies, with 5 of them being muiti-
site trials (DeVeaugh-Geiss et al., 1992; Keller ec al., 2001;
March e al., 1998; Research Unir on Pediatric Psycho-
pharmacology {RUPP] Anxiety Study Group, 2001; Riddle
et al., 2001), as shown in Table f. The remaining pub-
lished reports chat describe AEs consist of two single-site
randomized controfled trials and nine case or retrospective
studies. Only 11% of these studies used a drug-specific
method of elicitation, two thirds used a general-inguiry
method, and 15% reporzed labaratory dara.

Elicitation Methods Used in Studies of Tricyclic Antidepressants

Iricyclic antidepressants have been used to trear chil-
dren with enuresis, ADHD, anxiery, and depressive dis-
orders. This search identified 14 single-site, placebo-controlled
randomized controlled trials and one large multisite trial,
General-inquiry methed predominated in $4% of all the
reports, while 42% presented faborarory data, particu-
larly changes in elecrrocardiogram readings. Only 4% of
the studies used drug-specific AE checklists,

Elicitation Methods Used in Studies of Neuroleptics

Slightly more than 22% of the 31 publications on
neuroleptic-related AEs in children used drug-specific
symptom checklists, particularly focusing on abnormal
involuntary movernents. Laboratory measures figured in
the repores of 58% of these articles, The remaining 19%
feacured single-case repores. Only one study—examin-
ing the effecss of risperidone on the behavior and mood
of chitdren and adolescenes with autism—was designed
as a mulnsite randomized controlled trial and used a mix-
ture of general-inquiry and drug-specific AE checklists
(RUPP Autism Nerwork, 2002).

Elicitation Methods Used in Studies of Mood Stabilizers

Anticonvulsant AE reports included chose that did not
specify the elicitarion method {14%) and those thar were
based on laboratory values (86%). Because the medical
events (pancrearitis, liver failure) led to emergency hos-
picalization, these AEs were deemed serious and relared
to the anticonvulsant being raken. The majority of the
publications were single-case studies ar charr reviews,
with a smaller number of single-sice crials.

Lichium carbonaze has been studied in nine single-site
randomized clinical trials and five case reports ar case
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series, Although it is essential to moniror laboratory val-
ues in patienis using this medication, only 23% of these
arricles identified abnormat faborarory vahues for the chil-
dren and adolescents who had drug-related AEs. More
than 50% of these published reports used drug-specific
rating scates to elicic AEs.

Elicitation Methods Used in Studies of Other Medications

This group constitutes 24 reports (129% of the search)
and consises of 1 multisice trial, 13 single-site random-
ized conuolled wrials, and 10 case reports. Benzodiazepines
were reporred 1n two case studies and four single-sire ran-
domized controlled trials in chis survey. Only one study
{13%) used a drug-specific elicitation checllist, with the
mgjority not defining the method of inquiry. Clanidine
has been examined in two conerolled crials. These teinls
used drug-specific inquiry elicitation methods.

Elicitation Methods Used in Randomized Multisite Studies

The pediatric psychopharmacology literarure over the
past 10 years was surveyed o idendify published multisice
clinical trials. Table 2 reviews the curcome of this search:
15 muleisice randomized controlled rials. Some served as
phase 111 registration trials tor New Drug Applications for
the FDA, so they involved intensive monitoring and suz-
veillance of afl aspects of the trial. Only 3 of these 13 tri-
als—the NIMH MTA study, the RUPP Autism Neowork
stucly of risperidone (RUPP Aurism Netwaorl, 2002}, and
the Tourette’s study group crial of clonidine and methyl-
phenidate (Tourette’s Syndrome Study Group, 2002)—
usedd drug-specific checllises for their AE elicitation. The
methods secrions of these papers do not detail training
for the AE raters, nor do they explain the methods of the
AE coding, mbularing, and reporting. Maost of these mul-
tisite papers detail those patients who dropped ourt of the
study because of medication-relared AFs,

DISCUSSION

Review of 196 published drug safety reports extracted
from the pediatric psychopharmacology literature reveals
thar most used general-inquiry questions as the main elic-
itation method. QOccasionally, a few studies used drug-
specific AE checldists. Scudies of stimulant medicartons
and neyroleptics have most often used drug-specific check-
lists. Ocher than one placebo-concrolled study of a stim-
ulant-related AE checklist (Barkley eral.,, 1990) and another
two studies comparing differences among informants dur-
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ing a stimulant trearment scudy {Dulaul, 1996; Greenhiil
eral., 2001), there have no psychometric studies to opti-
mize AE inquiry methods or ideneify the best informant,
This suggests that the methodology used 1o elicit and
report AEs in children has been less tested than thar used
to ascertain the drugs efficacy (Laughren ecal,, 1994),
Drug safety monitoring does present a different set of
challenges than efficacy research. Unlike tests of efficacy,
which can pose a single specific research question and then
test it, safety monitoring has to use a flexible vigilance
method for detecting any safery issue, expected or unex-
pected, from mild 1o serious. This may explain why seri-
ous AEs reporced since 1980 have appeared in small-number,
anecdotal repores. Lack of agreemene about exact defini-
tions of AL, passive elicitation methods, different mea-
surement strategies, and variations in dimensions measured
characrerize these reports (Rabkin and Markowitz, 1986).
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drug ona national level. For example, practitioners stopped
prescribing desipramine o wear ADHD after che report
of four sudden deaths aver a 3-year period (Biederman
et al,, 1995).
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FDA Response to Lack Of Salety Data

During the past decade, the FDA encouraged more
pharmaceutical research wich vulnerable age groups, espe-
cially children, to determine safe doses of psychotropic
medications for children. The goal was to provide age-
specific dosing and safety information for the package
tnsert that accompanies packaged drugs, Similarly, the
package insere now includes common, infrequent, and
rare AEs associated with use of the drug in children, To
encourage private pharmaceutical companies to gather
such information, Congress passed two initiatives. The
first is the Pediacric Rule. If a company requests approval
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fora new drug, ar asks for a new indication for an already-
approved drug, the FDA can require additional pediatric
studies before approval is granted. The second method
involves a 6-month extension of patent exclusivity under
the Foed and Drug Modernizacion Act {FDAMA) if the
company does an additional study in children. More
recently, FDAMA has been reauthorized by Congress in
the Best Pharmaceuticals for Children Act.

However, the development of new elicitation and report-
ing methods of safety data needs w be encouraged. Studies
of adulr randomized clinical trinls across seven different
medical areas have revealed that safety data are given min-
imal space in the published paper and are not collected in
asystematic manner (loannidis und Lau, 2001). Similarly,
most of the multisite randomized clinical trials involving
children also devoted less than a page o AEs., We agree
with Joannidias and Lau thar new methods of acrive sur-
veillance for adverse reactions are needed. Specifically, clin-
ical investigarors should be encouraged to use rigorous,
standardized, drug-specific questionnaires rather than pas-
sive surveillance and general-inquiry methods.
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