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Objective: To evaluate the link between
antidepressants and suicidal behavior
and ideation (suicidality) in youth, ad-
verse events from pediatric clinical trials
were classified in order to identify suicidal
events. The authors describe the Colum-
bia Classification Algorithm for Suicide As-
sessment (C-CASA), a standardized suicidal
rating system that provided data for the
pediatric suicidal risk analysis of antide-
pressants conducted by the Food and
Drug Administration (FDA).

Method: Adverse events (N=427) from
25 pediatric antidepressant clinical trials
were systematically identified by pharma-
ceutical companies. Randomly assigned
adverse events were evaluated by three of
nine independent expert suicidologists
using the Columbia classification algo-
rithm. Reliability of the C-CASA ratings
and agreement with pharmaceutical
company classification were estimated.

Results: Twenty-six new, possibly suicidal
events (behavior and ideation) that were
not originally identified by pharmaceuti-
cal companies were identified in the C-
CASA, and 12 events originally labeled as

suicidal by pharmaceutical companies
were eliminated, which resulted in a total
of 38 discrepant ratings. For the specific
label of “suicide attempt,” a relatively low
level of agreement was observed be-
tween the C-CASA and pharmaceutical
company ratings, with the C-CASA report-
ing a 50% reduction in ratings. Thus, al-
though the C-CASA resulted in the identifi-
cation of more suicidal events overall,
fewer events were classified as suicide at-
tempts. Additionally, the C-CASA ratings
were highly reliable (intraclass correlation
coefficient [ICC]=0.89).

Conclusions: Utilizing a methodical, an-
chored approach to categorizing suicidal-
ity provides an accurate and comprehen-
sive identification of suicidal events. The
FDA’s audit of the C-CASA demonstrated
excellent transportability of this ap-
proach. The Columbia algorithm was
used to classify suicidal adverse events in
the recent FDA adult antidepressant
safety analyses and has also been man-
dated to be applied to all anticonvulsant
trials and other centrally acting agents
and nonpsychotropic drugs.

(Am J Psychiatry 2007; 164:1035–1043)

Antidepressant use by children and adolescents dra-
matically increased in recent decades (1, 2), with up to 8
million prescriptions written annually in the United
States (3). However, the use of antidepressant drug treat-
ment has been fraught with controversy because of ques-
tions regarding both efficacy and safety. Efficacy results
from pediatric trials are mixed and difficult to interpret,
largely because of methodological limitations and regula-
tory idiosyncrasies in determining what is an “effective”
study (4–6). Furthermore, regulatory agencies in the
United States and the United Kingdom raised concerns in
2003 about the emergence of suicidal thoughts or behav-
iors during antidepressant treatment in pediatric popula-
tions, which may have led to a recent decline in prescrip-
tion rates (7, 8), rendering risk-benefit analyses even
more challenging.

To evaluate the potential association between suicidal-
ity and antidepressants, the Food and Drug Administra-
tion (FDA) decided to undertake a meta-analysis to exam-
ine suicidal events from 24 randomized placebo-
controlled pediatric trials of selective serotonin reuptake
inhibitors (SSRIs) and other newer generation antidepres-
sants. However, inconsistent labeling of potentially sui-
cidal events was identified as a significant threat to accu-
rate risk-assessment analyses. This concern first arose
during an FDA review of one pediatric SSRI study, in which
events suggestive of suicidality were labeled “emotional
lability.” Subsequent examination of suicidality data from
the other eight pediatric antidepressant studies under-
scored the problem, with a notable example being a sub-
ject who slapped herself in the face and was deemed as
having made a suicide attempt (Table 1). The FDA deter-
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mined that conclusions based on these data would be un-
reliable and might produce either a false signal that would
result in unwarranted restriction of useful medications or
an underestimation of risk and subsequent danger to the
general public.

The problem of inconsistent nomenclature of suicidal
ideation and behavior (suicidality) encountered in this
data set is not unique. Indeed, the ongoing debate con-
cerning nomenclature has perpetuated the use of multiple
terms to refer to the same behavior, frequently with pejo-
rative connotations (e.g., threat, gesture) and descriptors
(e.g., “manipulative,” “hostile,” “nonserious”) (9–12). Such
variability in terminology has consequences that extend
beyond imprecise communication, limiting comparison
of epidemiological prevalence rates and hampering pre-
vention efforts (13). Additionally, it undermines the valid-
ity of risk-benefit analyses.

To enhance interpretability of pediatric antidepressant
trial data to be used in their risk analysis, the FDA com-
missioned a study by Columbia University/New York
State Psychiatric Institute investigators to classify all
events that could represent suicidality. The investigators
developed a systematic approach to the categorization of
potential suicidal adverse events covering the full spec-
trum of suicidality, rooted in consensus recommenda-
tions and empirical findings regarding suicide-related
definitions (10, 12, 14–16).

The whole continuum of suicidality was included in the
system, given evidence that manifestations along the spec-
trum are linked (17, 18). For example, evidence suggests
that suicide attempts with intent to die are predictive of
completed suicide (16, 18, 19), and individuals who engage
in preparatory suicidal behaviors with intent to die are also
at risk for future suicide attempts (20) and completion (21).
Epidemiological and clinical studies of adolescents and
adults have established that severe or pervasive suicidal
ideation is a predictor of both future attempts (17, 22–25)
and completed suicide (26). Moreover, Brown et al. identi-
fied passive thoughts about wanting to be dead as a risk
factor for completed suicide (27). These studies provide

the links between manifestations of suicidal process de-
spite well-documented differences between them (28).

In the present article, we describe the structure and reli-
ability of the Columbia Classification Algorithm of Suicide
Assessment (C-CASA), the classification system of suicidal
adverse events that produced the data used by the FDA in
their critical assessment of pharmacologic risk.

Method

C-CASA

The C-CASA is a classification system that utilizes definitions of
suicidality derived from empirical findings on the phenomenol-
ogy of suicidality and identified predictive and risk factors. The
criteria for a suicide attempt include both self-injurious behavior
and suicidal intent (at least some intention to commit suicide).
Intent to die portends a risk for future suicide and repeated at-
tempts (15, 18, 29, 30) and can be reliably obtained (27). Inclusion
of intent in the definition of suicide allows a distinction between
those who self-injure in an attempt to die and those who self-in-
jure for purely other nonsuicidal reasons (e.g., to manage affect)
(31). The C-CASA has eight categories that distinguish suicidal
events from nonsuicidal events and indeterminate or potentially
suicidal events (Table 2). C-CASA definitions and training exam-
ples are presented in Table 2. Figure 1 illustrates the boundaries
between categories.

C-CASA Rating Guidelines

The C-CASA includes operationalized guidelines for inference
of suicidal intent. “Clinically impressive” behavior or circum-
stances are used to infer suicidal intent when the stated intent is
missing, unclear, or denied. For example, a highly lethal act that is
clearly not an accident might mean that no other intent except
suicide can be inferred (e.g., a gunshot to the head, jumping from
a high-story building). An illustrative example was a case of self-
immolation, which was a circumstance allowing inference of in-
tent to classify the event a suicide attempt. Alternatively, infer-
ence of suicidal intent could also be based on two other pieces of
data, including clinical circumstances such as the method used,
number of pills ingested, and location of injury on the body. For
example, cuts on the legs typically represent nonsuicidal self-in-
jurious behavior. According to C-CASA guidelines, other relevant
data that could be used included past history of suicide attempt,
past history of self-injurious behavior/self-mutilation, and family
history of suicide/suicide attempts.

TABLE 1. Examples of Difficulties in Adverse Event Labelinga

Original Label Original Investigator Text From Adverse Event Report
Personality disorder [A] 10-year-old male exhibited symptoms of personality disorder of moderate severity and was dis-

continued. One day later, [the patient] attempted to hang himself with a rope after [a] dispute 
with his father. [The] investigator did not consider this a serious adverse event but rather part of 
the personality disorder.

Accidental overdose and neurosis The overdose of six capsules of study medication was in fact intentional and in response to an ar-
gument with the subject’s mother.

Medication error Age 14: The patient took 11 tablets impulsively and then went to school...the patient denied that 
it was a suicide attempt.

Suicide attempt [The patient] had thoughts of killing self but had no intention of acting on them.
Hostility Age 10: Before his mother’s call to the site and again after arguing with his stepfather, he wrapped 

a cord from the miniblinds around his neck, threatening to kill himself.
Emotional lability/suicide attempt Age 14: The patient is reported to have engaged in an episode of “automutilation,” where she 

slapped herself in the face.
a These labels were given by the study clinicians in the pharmaceutical company trials. They were given prior to the implementation of C-CASA

and reflect why reclassification was necessary. Some labels are more severe than they should be, and other labels are less severe than war-
ranted.
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TABLE 2. C-CASA Definitions and Training Examples

Classification/
Category Definition Training Examples
Suicidal events

Completed 
suicide

A self-injurious behavior that resulted in fatality and 
was associated with at least some intent to die as a 
result of the act.

1) After a long argument with his girlfriend, which resulted in the 
end of their relationship, the patient collected a rope and rode his 
bike to an isolated area where he fatally hanged himself. A suicide 
note was later found. 2) After four documented attempts at sui-
cide, the patient stole his uncle’s gun and shot himself and was fa-
tally injured.

Suicide attempt A potentially self-injurious behavior, associated with 
at least some intent to die, as a result of the act.  
Evidence that the individual intended to kill him/
herself, at least to some degree, can be explicit or 
inferred from the behavior or circumstance. A sui-
cide attempt may or may not result in actual in-
jury.

1) After a fight with her friends at school, in which they discontin-
ued speaking with her, the patient ingested approximately 16 as-
pirin and eight other pills of different types on the school 
grounds. She said that she deserved to die, which was why she 
swallowed the pills. 2) The patient used a razor blade to lacerate 
his wrists, his antecubital fossae, and his back bilaterally. He told 
his therapist that the “the main objective was to stop feeling like 
that,” and he knew that he could die but didn’t care. According to 
the patient, he also ingested a bottle of rubbing alcohol because 
in his health class he heard “that the medulla will get more sup-
pressed that way,” thereby increasing the chances that he would 
be “successful” and die.

Preparatory acts 
toward 
imminent 
suicidal 
behavior

The individual takes steps to injure him- or herself, 
but is stopped by self or others from starting the 
self-injurious act before the potential for harm has 
begun.

1) The patient had run away from home overnight because his fa-
ther had gone to school and retrieved a recent “bad” report card. 
He was fearful of his father’s reaction. Upon his return home, a 5- 
to 6-hour argument with his parents ensued, and he took a vege-
table (broad, sharp) knife and went to his room. He reported put-
ting the knife to his wrist but never puncturing the skin. 2) The pa-
tient stated that he “couldn’t stand being depressed anymore” 
and “wanted to die.” He decided to hang himself. He tied a tele-
phone cord to the door knob and placed the cord loosely around 
his neck. Then, he stopped himself and did not follow through 
with the attempt.

Suicidal ideation Passive thoughts about wanting to be dead or active 
thoughts about killing oneself, not accompanied 
by preparatory behavior.a

1) Active: The patient reported to the doctor that he was thinking 
about hanging himself in the closet. He was taken to the hospital 
and admitted. 2) Passive: The patient reported ideas about want-
ing to be dead but denied acting on these feelings.

Nonsuicidal 
events
Self-injurious 

behavior, no 
suicidal intent

Self-injurious behavior associated with no intent to 
die. The behavior is intended purely for other rea-
sons, either to relieve distress (often referred to as 
“self-mutilation,” e.g., superficial cuts or scratches, 
hitting/banging, or burns) or to effect change in 
others or the environment.

1) The patient was feeling ignored. She went into the family kitchen 
where her mother and sister were talking. She took a knife out of 
the drawer and made a cut on her arm. She denied that she 
wanted to die at all (“not even a little”), but she just wanted them 
to pay attention to her. 2) The patient reported feeling agitated 
and anxious after a fight with her parents. She went into her 
room, locked the door, and made several superficial cuts on the 
inside of her arms. She stated that she felt relieved after cutting 
herself and that she did not want to die. She reported that she 
had done this before at times of distress and that it usually helped 
her feel better. 3) The patient was in class, where a test was about 
to begin, and stabbed himself with a pencil in order to be taken 
to the nurse’s office. 4) A 14-year-old girl wrote her name on her 
arm with a penknife and said that she often does so in order to re-
duce her anxiety. 5) The patient was noted to have multiple super-
ficial burns on his arms. Upon questioning, he denied trying to 
kill himself.

Other, no 
deliberate 
self-harm

No evidence of any suicidality or deliberate self-inju-
rious behavior associated with the event. The 
event is characterized as an accidental injury, psy-
chiatric or behavioral symptoms only, or medical 
symptoms or procedure only.

1) The patient had a cut on the neck from shaving. 2) The patient 
was hospitalized for worsening of OCD or depressive symptoms 
with no suicidal thoughts or actions or 3) aggressive behavior. 
4) Hospitalization was because of an infection, rhinoplasty, or 
pregnancy.

Indeterminate or 
potentially 
suicidal events
Self-injurious 

behavior, 
suicidal intent 
unknown

Self-injurious behavior where associated intent to 
die is unknown and cannot be inferred. The injury 
or potential for injury is clear, but why the individ-
ual engaged in that behavior is unclear.

1) The patient cut her wrists after an argument with her boyfriend. 
2) The patient was angry at her husband. She took 10 to 15 diaz-
epam tablets and flushed the rest down the toilet. Her husband 
called the police for help, and she was taken to the hospital. She 
was groggy and stayed overnight in the hospital. 3) A 9-year-old 
patient had spoken about suicide frequently. After learning that 
his baseball coach was retiring, he began scratching his arm with 
a pencil.

(continued)
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Data

Adverse event reports from 25 trials of antidepressant medica-
tions with a combined sample of 4,562 pediatric patients were
included. Reports were provided by the FDA. Twenty-four trials
were sponsored by pharmaceutical companies, and one was
funded by the National Institute of Mental Health (NIMH) (32);
however, data from that particular trial was subsequently uti-
lized for a pediatric indication by a pharmaceutical company.
Twenty-three trials were randomized controlled trials, and two
were nonrandomized controlled trials. Participants were pediat-
ric patients, ages 6 to 17 years, and clinical trials were conducted
between 1983 and 2004. The treatment duration, across nine
medications, ranged between 4 and 16 weeks. Among SSRI-med-
ication trials, two were on citalopram, three on fluoxetine, one
on fluvoxamine, six on paroxetine, and three on sertraline. Other
newer generation antidepressants studies were three bupropion
trials, one mirtazapine study, two nefazodone trials, and four
venlafaxine trials. Psychiatric diagnoses treated were major de-
pressive disorder (15 trials), obsessive-compulsive disorder
([OCD] five trials), generalized anxiety disorder (two trials), so-
cial phobia (one trial), and attention deficit hyperactivity disor-
der ([ADHD] two trials). Fifteen of the trials were conducted
exclusively in the United States. The two nonrandomized con-
trolled trials were 1) an open-label trial of bupropion for ADHD
(N=17) and 2) a randomized withdrawal study of paroxetine for
OCD (N=194). The FDA analysis (33) used a subset of events,
classified by the C-CASA, from the 23 randomized controlled tri-
als described previously and events from an additional federally
funded trial ( Treatment for Adolescent Depression Study).
Events from the Treatment for Adolescent Depression Study were
classified using the C-CASA but were not included in the present
reliability study, since a different pool of raters was used and it
was sponsored by NIMH.

Adverse Events

Pharmaceutical company identification of “possibly sui-
cidal” events. The FDA requested that manufacturers of all nine
antidepressants identify adverse events that could represent
“possibly suicidal” events. Events were identified using an elec-
tronic text-string search of trial databases of patient data re-
corded by local study clinicians. Pharmaceutical companies were
asked to search for any adverse events report that included the
terms “suic overdos attempt,” “cut,” “gas,” “hang,” “hung,”
“jump,” “mutilate,” “overdos,” “self-damage,” “self-harm,” “self-
inflict,” “self-injur,” “shoot,” “slash” in the labeling of an event.
The FDA permitted exclusion of obvious false positives (e.g., “gas”
in “gastrointestinal”). The pharmaceutical companies were also
asked to select a subset of events that were considered suicide at-
tempts. No definitional criteria were given to categorize possibly

suicidal events and suicide attempts. The string search identified
114 possibly suicidal events; of these, 87 (76.3%) were considered
suicide attempts by pharmaceutical companies.

Broadening of event search. To insure that all potentially sui-
cidal events were identified, the scope of the search was broad-
ened beyond those events originally identified by pharmaceutical
companies to include all accidental injuries, overdoses, and seri-
ous adverse events, such as life-threatening events and hospital-
izations. Inclusion of these additional events enabled a blinded
review, since both suicidal and other adverse events were in-
cluded. For classification, 427 potentially suicidal adverse events
were included. Among these events, 114 were originally rated by
pharmaceutical companies as possibly suicidal.

Adverse event narrative construction. Once adverse events
were flagged by the string search, pharmaceutical companies
composed narratives for each adverse event using data from case
report forms, recorded by local study investigators during the
course of the trials, and other sources, such as hospital records.
When available, narratives included age, sex, history of suicidal-
ity, hospitalization status, current psychosocial stressors, and
family history of suicide.

Blinding

Columbia University investigators developed comprehensive
blinding procedures that removed information from all narratives
that might have biased a classification decision. The FDA then
implemented these procedures, removing all potential drug-
identifying information, including the drug name, company/
sponsor name, patient identification numbers, primary diagno-
sis, active or placebo arm, and all medication names and types,
since treatment with other medications may be associated with a
particular antidepressant side-effect profile. Case numbers that
had no link to patient identifying information were randomly as-
signed to narratives by the FDA. Columbia University investiga-
tors further removed all original labels given by the pharmaceuti-
cal companies to categorize events (“preferred terms”) as well as
adverse event labels given by participating investigators, includ-
ing “serious” and “nonserious” determinations.

Expert Raters

Nine internationally recognized experts in suicide and suicide
assessment were recruited as “raters.” Expert review of cases was
needed for inference of suicidal intent based on the details of be-
haviors and related clinical data, since many narratives lacked
stated suicidal intent. Expertise in suicidality was determined by
relevant experience and publications. Panel members neither
were involved in these industry trials nor were employed by Co-
lumbia University.

TABLE 2. C-CASA Definitions and Training Examples (continued)

Classification/
Category Definition Training Examples

Not enough 
information

Insufficient information to determine whether the 
event involved deliberate suicidal behavior or ide-
ation. There is reason to suspect the possibility of 
suicidality but not enough to be confident that the 
event was not something other, such as an acci-
dent or psychiatric symptom. An injury sustained 
on a place on the body consistent with deliberate 
self-harm or suicidal behavior (e.g., wrists), with-
out any information as to how the injury was re-
ceived, would warrant placement in this category.

1) A child who “stabbed himself in [the] neck with a pencil.” The 
event may have been deliberate as opposed to accidental, as sug-
gested by “stabbed,” but not enough information was provided to 
determine whether the event was deliberate. 2) A cut on the neck.

a If ideation is deemed inherently related to a behavioral act, a separate rating is not given. However, if there is no clear relationship to a be-
havioral event, a separate classification of ideation is warranted.
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Randomization and Expert Review Procedures

Event narratives were randomly distributed among raters using
a balanced incomplete block design. Each event was classified by
three raters; each triad of raters shared five cases. This random-
ization approach reduces rater burden without sacrificing preci-
sion in variance estimates (34).

Raters participated in a training teleconference to review clas-
sification parameters (categories, associated definitions, and case
examples), followed by training reliability exercises prior to re-
ceiving narratives. Training exercises of each rater were reviewed
for agreement with C-CASA definitions, and disagreements were
discussed with the individual rater.

Each rater classified approximately 125 events. Raters could
consult with a Columbia University trainer regarding the applica-
tion of classification processes but were restricted from discuss-
ing specific events. Cases with discordant ratings were identified,
and corresponding narratives were resent to raters. If ratings did
not result in a unanimous agreement, a consensus discussion in-
cluding the three raters assigned to assess the event was held and
was led by another rater. The goal was to reach 100% agreement;
otherwise, the event was classified as “indeterminate.” Final con-
sensus classification determinations were provided to the FDA.

FDA Independent Audit of the C-CASA

To assess the reproducibility and reliability of the C-CASA
methodology, four independent, nonsuicidologist FDA clinical
reviewers were selected, including two pediatricians, one phar-
macist, and one psychiatrist. Fifteen percent of the 427 event nar-
ratives were selected for review, with oversampling of “difficult-
to-classify” cases. Raters received the same training and proce-
dures as the expert panel. Audit results showed 89% agreement
(kappa=0.84) between audit ratings and expert ratings (35).

Statistical Analysis

Reliability coefficients were estimated with a random-effects
linear model using the restricted maximum likelihood algorithm
in SPSS 12.0 for Windows. Random effects modeled event-to-
event, rater-to-rater, and error variation. Intraclass correlation
coefficients (ICC) were estimated by the ratio of the variance be-
cause of the event divided by the total variance (sum of event-to-
event, rater-to-rater, and error variation) (34). ICCs were esti-
mated for each category.

Cohen’s kappa was used to evaluate the agreement between
pharmaceutical companies and C-CASA classifications. These
analyses were conducted with only one event per subject. For
subjects with multiple events, statistical calculations used the
most severe event, which was chosen according to the severity hi-
erarchy employed by the FDA for their unblinded analyses. This
severity hierarchy was as follows: suicide attempt>preparatory
behavior>suicidal ideation>self-injurious behavior intent un-

known>not enough information>self-injurious behavior, no sui-
cidal intent. This approach identified 377 individual subjects, all
of whom experienced one or more relevant adverse event. Only
50 individuals had more than one event, and most of those were
accidental injuries.

Blinded examination of de-identified case records was consid-
ered exempt from review by the institutional review board of the
New York State Psychiatric Institute and the Columbia University
Department of Psychiatry.

Results

Frequencies of the 427 events according to C-CASA clas-
sifications are presented in Table 3. Completed suicides are
not included, since none occurred in the pediatric trials.

Reliability of C-CASA

Excellent overall reliability (median ICC=0.89) was dem-
onstrated among independent ratings of nine experts us-
ing the C-CASA. ICCs for the seven categories are pre-
sented in Table 3.

Of the 427 events, 366 (85.7%) had unanimous agree-
ment among the three raters. Fifty-nine events (13.8%)
had agreement between two of three raters, while two
(0.47%) events had no agreement. Consensus discussions
were held via teleconference whereby agreement was
reached for all cases that were not unanimous.

Comparison With Pharmaceutical Companies

Discrepant cases. Thirty-eight discrepant cases were
identified when comparing C-CASA with pharmaceutical
company ratings (Table 4). Of these, 26 were new, possibly
suicidal cases that were originally labeled by pharmaceu-
tical companies as something other than suicidal (e.g.,
accidental injury). These cases were as follows: one sui-
cide attempt, one suicidal preparatory act, 13 suicidal
ideation events, four self-injurious behaviors with un-
known intent, and seven cases without enough informa-
tion but reason to suspect suicidality. The following is an
example of a newly identified suicidal event: “The pa-
tient, age 11, held a knife to his wrist and threatened to
harm himself. The patient was hospitalized with an acute
exacerbation of major depressive disorder.” The original
adverse event label was “exacerbation of major depres-

FIGURE 1. Suicidality Classification Schemea

a Blue boxes=FDA “primary analysis” (includes events deemed suicidal). Blue+green boxes=FDA “sensitivity analysis” (includes any event that
could possibly be suicidal).

Suicidal Indeterminate Nonsuicidal

Completed
suicide

Suicidal
ideation

Non-consensus

Suicide
attempt

Preparatory action 
toward imminent suicidal 

behavior (including 
interrupted attempt or 

aborted attempt)

Self-injurious behavior 
with unknown intent  

(? suicidal or 
nonsuicidal self-

injurious behavior)

Self-injurious 
behavior 
without 
suicidal 
intent

Other:
• accidental
• psychiatric
• medical

Not enough 
information  
(? suicidal or 

“other”)
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sive disorder,” without an indication of suicidality from
either the site investigator or pharmaceutical company.
The new label was preparatory suicidal behavior. This
event was discovered only because it was within a serious
adverse event report of a hospitalization.

Twelve cases that were originally identified as poten-
tially suicidal by pharmaceutical companies were classi-
fied as not potentially suicidal by C-CASA raters. These
events were reclassified as psychiatric, involving no sui-
cidality (N=2), accidental injury (N=1), and self-injurious
behavior without suicidal intent (N=9).

Agreement on suicide attempts. Modest agreement
was found between pharmaceutical company and C-
CASA raters’ classification of suicide attempts (kappa=
0.53 [SE=0.06]) (Table 4). Of their 114 possibly suicide-re-
lated events, pharmaceutical companies rated 78 (68.4%)
as attempts, versus the C-CASA raters identifying 34 out of
128 (26.6%) as attempts. Forty-five of the 78 (57.7%) events
classified as suicide attempts by the pharmaceutical com-
pany raters were not classified by C-CASA raters as suicide
attempts. One suicide attempt was identified by C-CASA
raters that had not been identified by pharmaceutical
companies. Although the C-CASA identified more poten-
tially suicidal cases overall, the rate of specific suicide at-
tempts was lower.

Agreement on definitely suicidal cases. Agreement
between C-CASA and pharmaceutical company ratings
increased when comparing the broader C-CASA categori-
zation of definitely suicidal events (attempts, preparatory
acts, and suicidal ideation) with the pharmaceutical com-
pany rating of possibly suicidal cases (kappa=0.69 [SE=
0.04]). Thirty-two events identified as possibly suicidal by
pharmaceutical companies were not classified as defi-
nitely suicidal by the C-CASA. Conversely, 15 newly identi-
fied definitely suicidal cases were identified by the C-

CASA. This C-CASA grouping was used by the FDA in their
primary analysis (33).

Agreement on possibly suicidal cases. When compar-
ing the broad nonspecific pooling of all categories that
could possibly represent suicidality, there was good agree-
ment between C-CASA (suicide attempts, preparatory be-
haviors, suicidal ideation, self-injurious behavior with un-
known intent,  and not enough information)  and
pharmaceutical company identification of possibly sui-
cidal events (kappa=0.77 [SE=0.04]) (Table 4). This C-CASA
grouping was used in the FDA’s “sensitivity analysis” to
conservatively examine results that included anything that
could have possibly represented suicidality (i.e., “worst
case”) (33). Thus, the C-CASA identified an increased num-
ber of possibly suicidal events in the data set overall.

Discussion

Classification of suicidal adverse events in 25 pediatric
antidepressant trials with the C-CASA resulted in reliable
classification of suicidal events. The C-CASA classification
identified 38 discrepant cases, including events not previ-
ously deemed potentially suicidal (N=26) and those
changed from suicidal to nonsuicidal (N=12). Further-
more, while C-CASA classification found more suicidal
events, estimates of suicide attempts were significantly re-
duced. The new potentially suicidal events identified in-
volved both suicidal ideation and behavior, across a range
of classifications. Thus, when we expanded the search,
many new suicidal events were found that had been
missed by the pharmaceutical companies. However, of the
suicidal events that the pharmaceutical companies identi-
fied, C-CASA classification resulted in a 50% reduction in
the rate of suicide attempts. This reflects a tendency of the
pharmaceutical companies to label any potentially sui-
cidal event or self-injurious behavior as a suicide attempt

TABLE 3. Frequency and Reliability Results

Classification/Category
Frequency 
(N=427)

Percent 
(N=427)

Reliability of C-CASA Ratings ICCs 
(Mean=0.89)

Suicide attempt 36 8.4 0.81
Preparatory acts toward imminent suicidal behavior 8 1.9 0.89
Suicidal ideation 62 14.5 0.97
Self-injurious behavior, suicidal intent unknown 35 8.2 0.67
Not enough information 9 2.1 0.47
Self-injurious behavior, no suicidal intent 17 4.0 0.59
Other, no deliberate self-harm 260 60.9 0.93

TABLE 4. Agreement Between C-CASA and Pharmaceutical Company Ratings of Possible Suicidal Events and Suicide Attempts

Pharmaceutical Company Ratings

C-CASA Ratings

Yes No Total
Possibly suicidal events

Yes 102 12 114
No 26 237 263
Total 128 249 377

Suicide attempts
Yes 33 45 78
No 1 298 299
Total 34 343 377
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(e.g., suicidal ideation or a “slap in the face” labeled sui-
cide attempt). These findings underscore the need for a
standardized assessment of suicidality. Additionally, the
need to expand the search for suicidal events as evidenced
by the 26 newly found cases suggests that approaches cur-
rently employed in clinical trials lack sensitivity.

When comparing the C-CASA ratings with pharmaceuti-
cal company ratings, a relatively low level of agreement was
found with more specific identification of suicidal occur-
rences, namely suicide attempts. Only when identifying a
“suicidal range” or a broad nonspecific category of “possi-
bly suicidal” was there better agreement. Pharmaceutical
companies rated 45 events as suicide attempts that C-
CASA raters did not. Thus, with respect to suicide attempts,
reclassification with C-CASA would yield less of a hazard
from the medication than if the original pharmaceutical
ratings were used. Indeed, the FDA safety analysis that
used these C-CASA ratings (33) found reduced risk esti-
mates of suicidality in a depressed pediatric sample when
compared with earlier FDA estimates that relied on the
pharmaceutical labels (36). Additionally, a more precise
risk estimate resulted (i.e., tighter confidence interval) us-
ing the C-CASA. These findings support the notion that
misclassification may lead to overestimation of true risk
(37). Such a change in risk estimation has clinical implica-
tions and likely affects risk-benefit analyses. Furthermore,
the final FDA data set with the C-CASA ratings (33) in-
cluded one-third (38/114) of cases that were different com-
pared with the original data set (36), a substantially differ-
ent sample. The use of data sets with imprecisely classified
suicidal events can result in misleading findings, such as
inaccurate risk and protective factors for suicidality.

The reliability of this classification approach was con-
firmed by the FDA’s independent audit, which concluded
that the C-CASA was “robust and reproducible” (35). The
reliable use of this classification schema by nonsuicidolo-
gists reflects the transportability of this methodology. No-
tably, the FDA has mandated application of C-CASA to
classify suicidal adverse events in adult antidepressant tri-
als, as well as nonpsychotropic drug classes, and other cen-
trally acting agents, including all anticonvulsants, canna-
binoid 1 receptor (CB1R) inverse agonists for the treatment
of obesity and metabolic disease. C-CASA classified data
were used in the recent FDA investigation of an association
between antidepressants and suicidality in adults (38).

Limitations and Future Directions

The study findings are limited by the quality of the
available data describing adverse events. Descriptions of
suicidal occurrences were variable and limited, particu-
larly regarding intent. Furthermore, the expanded search
for unidentified occurrences elucidated the inadequate
quality of the elicitation and description of suicidal ad-
verse events.

Although neither the C-CASA raters nor Columbia Uni-
versity investigators were responsible for subsequent

analysis using C-CASA ratings—by Hammad et al. (33) in
the FDA’s safety analysis, for example—some discussion of
the limitations of these subsequent analyses is warranted.
Suicidal adverse events were not systematically elicited
but were revealed spontaneously, allowing the possibility
of ascertainment bias. Subjects receiving active medica-
tion may be more likely to report suicidal occurrences
than those on placebo because of increased contact with
providers, consequent to other side effects. Such ascer-
tainment bias is an alternate explanation for differential
rates among subjects receiving drug treatment versus
those receiving placebo found in the FDA safety analysis
(33). In addition, improvement from active medication
may lead subjects to discuss suicidal thoughts with their
clinician for the first time, as opposed to such thoughts
being caused by the medication.

Future intervention trials that prospectively and sys-
tematically monitor occurrence and emergence of suicid-
ality with consistent methods of ascertainment would be
informative. Such investigations would more optimally
delineate the relationship between suicidal adverse events
and antidepressant treatments as well as for any other
treatment risk analysis. Improved assessment of suicidal
events is necessary both to better inform research-derived
risk-benefit analyses and to foster improved clinical man-
agement and identification. Accordingly, a prospective
counterpart to this system, the Columbia Suicide Severity
Rating Scale (39), is being widely used and frequently rec-
ommended by the FDA. The Columbia Suicide Severity
Rating Scale is a tool designed to systematically assess and
track suicidal adverse events (behavior and ideation)
throughout any clinical trial as well as other settings. 

The strength of this suicide classification system is, per-
haps, in its ability to comprehensively identify suicidal
events while limiting the overidentification of suicidal be-
havior. This classification system is research-based and
can be applied in both clinical and research settings. Its use
might result in more accurate identification of suicidality
and more precise communication among researchers and
clinicians, which would ultimately benefit treatment of
suicidal individuals. The incorporation of research-sup-
ported, standardized suicidality terminology into psych-
iatric diagnostic manuals could also promote greater
accuracy in communication between clinicians, allowing
dissemination to a broad audience. Such a common lan-
guage of suicide classification could be used in the same
way that diagnostic criteria are currently used to provide a
method for precise, widely understood communication.
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