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Abstract Triage guidelines for poison center management
of atypical antipsychotic ingestions were published in
December 2007. This investigation determined whether
Texas poison centers already complied with a simplified
version of these guidelines. All acute aripiprazole, cloza-
pine, olanzapine, quetiapine, risperidone, and ziprasidone
ingestions reported to Texas poison centers during 2000–
2007 were identified. Exclusion criteria were the presence
of coingestants, patient already at or en route to a health-
care facility when the poison center was contacted, and
chronic ingestion. Each case was evaluated whether it was
managed in compliance with the simplified triage guide-
lines and the compliance rate calculated. For 2,611 total
cases, the compliance rate was 64.1%. The rate was 71.7%
for aripiprazole, 43.6% for clozapine, 71.6% for olanza-
pine, 60.8% for quetiapine, 65.5% for risperidone, and
59.0% for ziprasidone. The majority of acute atypical
antipsychotic ingestions reported to Texas poison centers
were managed according to a simplified version of
recommended triage algorithm.
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Introduction

Atypical antipsychotics (second generation antipsychotics)
are a prescribed class of drugs approved by the US Food
and Drug Administration for the management of psychiatric
conditions. Among the atypical antipsychotics available in
the USA are aripiprazole, clozapine, olanzapine, quetiapine,
risperidone, and ziprasidone.

The number of atypical antipsychotic exposures reported
to US poison centers has increased each year since 2001
[1–7]. In 2007, 41,607 atypical antipsychotic exposures
were reported to US poison centers, accounting for 1.7% of
all exposures that year [7].

A group associated with the American Association of
Poison Control Centers (AAPCC) published detailed man-
agement guidelines for atypical antipsychotic ingestions in
December 2007 [8]. However, the utility of these guidelines
has not been evaluated. The objective of this investigation
was to evaluate the degree to which poison centers already
complied with a simplified version of these guidelines prior
to their publication. The author had performed a similar
evaluation of the AAPCC management guidelines for
selective serotonin reuptake inhibitors [9, 10].

Materials and Methods

This was a retrospective study using data from the Texas
Poison Center Network (TPCN), which consists of six
poison centers that together service Texas, a population of
over 20 million. All of the Texas poison centers use a single
database to collect information on all calls in a similar
manner. Prior to December 2007, the TPCN did not have
standardized management guidelines for atypical antipsy-
chotic ingestions.
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Cases were all acute ingestions of aripiprazole,
clozapine, olanzapine, quetiapine, risperidone, and zipra-
sidone reported to the TPCN during 2000–2007. Inges-
tions involving other substances and chronic and acute-
on-chronic ingestions were excluded. Ingestions where
the patient was already at or en route to a health-care
facility when the poison center was contacted were also
excluded.

The following variables were identified for each case:
specific atypical antipsychotic, dose ingested, patient age,
circumstances of (reason for) the ingestion, severity of the
medical outcome, management site, year, and poison center
to which the ingestion was initially reported. The groupings
for most of the variables were based on the code groupings
used in the database as defined by the AAPCC.

The reported dose ingested is usually not recorded in the
TPCN database in a readily available manner. Therefore, the
author reviewed the dose, quantity, concentration, verbatim
substance name, and notes fields in order to determine the
dose. For a portion of the ingestions, the number of tablets or
capsules was reported, but the formulation was not. For these
cases, a maximum possible dose was calculated using the
maximum daily formulation available for that particular
atypical antipsychotic. For those ingestions where the quantity
ingested was reported to be a “taste,” the quantity was
considered to be 1/10 of a tablet or capsule.

The circumstances of the ingestion were divided into
those involving self-harm or malicious intent (intentional
suspected attempted suicide, contamination/tampering, ma-
licious) and all other circumstances (all unintentional
ingestions, adverse drug reactions, intentional misuse and
abuse, unknown).

The final medical outcome is assigned by the poison
center staff managing the case based on the observed or
likely adverse clinical effects. The final medical outcome
subgroups in the TPCN database are defined as follows:

No effect (no symptoms due to exposure)
Minor effect (some minimally troublesome symptoms)
Moderate effect (more pronounced, prolonged symp-
toms)
Major effect (symptoms that are life threatening or
cause significant disability)
Death
Not followed, judged as nontoxic exposure (clinical
effects not expected)
Not followed, minimal clinical effects possible (no
more than minor effect possible, e.g., therapeutic
effects)
Unable to follow, judged as a potentially toxic exposure
Unrelated effect, the exposure was probably not
responsible for the effect(s)
Confirmed nonexposure

The suggested AAPCC management guidelines’ triage
algorithm requires detailed information on an ingestion
when deciding whether to refer a patient to a health-care
facility. This includes knowledge of the circumstances of
the ingestion, whether the home situation is of concern, the
symptoms present when the poison center was first
contacted, time since the ingestion, whether the ingestion
was acute or chronic, patient age, and dose ingested [8]. All
of this information was not necessarily recorded in the
TPCN database. Thus, the author created a simplified
version of the triage algorithm that included only the
circumstances of the ingestion, the patient age, and reported
amount ingested (Table 1). The compliance rate (proportion
of total cases that were managed according to this
simplified triage algorithm) was determined for total cases
and for selected variables.

The Texas Department of State Health Services institu-
tional review board considers this investigation exempt
from ethical review.

Results

Of 2,611 total cases, 1,674 (64.1%) were managed
according to the simplified triage guidelines. When com-
pliance was examined by the various steps in the triage
guidelines (Table 1), almost all of ingestions involving
suspected attempted suicide or malicious attempt were
managed according to the guidelines (referred to a health-
care facility). Of the remaining ingestions, most of those
where the dose could not be determined or estimated were
also managed according to the guidelines (referred to a
health-care facility). For the remaining cases where the
reported or estimated dose was greater than the threshold
dose, the majority were not managed according to the
guidelines (referred to a health-care facility) while most of
those cases with a reported or estimated dose less than or
equal to the threshold dose were managed according to the
guidelines (managed on site). Of the 1,449 ingestions that
should have been referred to a health-care facility (first
three rows of Table 1), 537 (37.1%) were managed on site.
Of the 1,162 ingestions that should have been managed on
site (fourth row of Table 1), 400 (34.4%) were referred to a
health-care facility. The majority of those ingestions that
were not managed according to the simplified guidelines
were not referred to a health-care facility when the
guidelines directed that they should.

Table 2 presents the compliance rate with respect to
various demographic and clinical factors. The compliance
rate varied between the specific medications, being highest
for aripiprazole and lowest for clozapine. The compliance
rate was slightly lower for patients aged less than 12 years
than for patients aged 12 years or greater. While the majority
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of the ingestions of doses equal to the threshold dose or less
were managed according to the simplified triage guidelines,
most of those ingestions of doses greater than the threshold
dose but less than or equal to twice the threshold dose were
not managed according to the guidelines. Most of the
ingestions of doses greater than twice the threshold dose
were managed according to the guidelines. The compliance
rate increased with the severity of the medical outcome and
was greater for ingestions with a known final medical
outcome than for ingestions that were not followed to a final
medical outcome. There was no annual trend in compliance
rate. The compliance rate in 2000–2003 was 63.7% and in
2004–2007 was 64.3%. The compliance rate varied between
the six poison centers from 61.3% to 68.9%.

Discussion

The number of atypical antipsychotic exposures has
increased over a recent 7-year period, and in 2007, atypical
antipsychotics accounted for almost 2% of exposures
reported to US poison centers [1–7]. However, all poison
centers do not have management guidelines for atypical
antipsychotic ingestions. In December 2007, a group
associated with the AAPCC drafted detailed management
guidelines for atypical antipsychotic ingestions [8]. This
investigation attempted to evaluate the utility of these
guidelines by identifying what proportion of acute atypical
antipsychotic ingestions reported to Texas poison centers
during 2000–2007 were managed according to a simplified
triage algorithm based on the recommended guidelines.

This study was subject to various limitations. The
investigation used data already collected by the TPCN
and recorded in its database. This database did not contain
information that would allow evaluation of the actual
recommended triage algorithm, so a simplified version of
the triage algorithm had to be used. It is possible that some

of the ingestions that were not managed according to the
simplified triage guidelines had been managed according to
the recommended triage guidelines.

In addition, the dose ingested was not recorded consis-
tently in the database. Furthermore, it should be noted that
the dose ingested was often reported by non-health-care
providers describing the number of tablets or capsules
ingested and the product formulation, information that may
not be accurate. Furthermore, in a portion of cases, the
number of tablets or capsules that were ingested was
reported, but the formulation was not. For the purpose of
this investigation, an estimation of the maximum possible
ingested dose was made using the maximum daily
formulation for the medication. The maximum possible
dose may represent an over-estimate for a portion of these
cases. However, when poison center staffs are faced with
such a situation when deciding how to manage such an
ingestion, the staffs generally use the maximum formu-
lation. To do otherwise might result in a patient who
needs to be referred to a health-care facility being
managed on site, a situation that might be hazardous to
the patient. Using the maximum formulation might result
in referral of a patient to a health-care facility when the
patient does not need to, a situation less likely to be
hazardous to the patient but would result in unnecessary
medical expenses.

This investigation found that most of the acute atypical
antipsychotic ingestions were managed according to the
simplified triage algorithm. This suggests that the triage
algorithm of the recommended AAPCC atypical antipsy-
chotic management guidelines, or some variation thereof, is
useful. However, of those ingestions that were not managed
according to the simplified guidelines, most were not
referred to a health-care facility when the guidelines
directed that they should.

The degree of compliance varied with the type of
ingestion. Ingestions involving suspected attempted suicide

Table 1 Simplified triage management guidelines for acute ingestions of atypical antipsychotics alone and whether Texas Poison Center Network
cases during 2000–2007 would have followed the guidelines

Algorithm for triage of atypical antipsychotic ingestions Guidelines followed?

Yes No Total % Yes

Is self-harm, suicidal, or malicious intent suspected? (Yes=to HCF; no=continue below) 517 5 522 99.0

Unable to estimate maximum amount ingested? (Yes=to HCF; no=continue below) 124 49 173 71.7

Maximum total amount possible>threshold dose? (Yes=to HCF; no=continue below) 271 483 754 35.9

Maximum total amount possible≤ threshold dose? (Yes=on site) 762 400 1,162 65.6

Total 1,674 937 2,611 64.1

Excludes ingestions where the patient was already at or en route to a HCF when the poison center was contacted or the management site was
unknown

HCF health-care facility
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or malicious intent, ingestions where the dose ingested was
not reported or could not be estimated, and ingestion of the
threshold dose or less resulted in compliance in the majority
of cases. However, ingestion of more than the threshold
dose did not; that is, the majority of such ingestions were
managed on site when the guidelines indicated they should

have been referred to a health-care facility. Only 28% of
ingestions of doses greater than the threshold dose but less
than or equal to twice the threshold dose were managed
according to the guidelines. For even higher doses, the
compliance rate more than doubled, but 43% were not
managed according to the guidelines. This suggests that the

Factor Guidelines followed?

Yes No Total % yes

Total 1,674 937 2,611 64.1

Atypical antipsychotic drug

Aripiprazole 130 51 181 71.8

Clozapine 17 22 39 43.6

Olanzapine 292 116 408 71.6

Quetiapine 635 410 1,045 60.8

Risperidone 472 249 721 65.5

Ziprasidone 128 89 217 59.0

Patient age (years)a

<12 606 387 993 61.0

≥12 1,038 541 1,579 65.7

Threshold dosea

≤Threshold dose 692 135 827 83.7

>Threshold dose and ≤2× threshold dose 104 267 371 28.0

>2× threshold dose 629 477 1,106 56.9

Medical outcome

No effect 358 217 575 62.3

Minor effect 212 93 305 69.5

Moderate effect 106 27 133 79.7

Major effect 20 0 20 100.0

Not followed: judged nontoxic 41 59 100 41.0

Not followed: judged minimally toxic 419 463 882 47.5

Unable to follow: judged potentially toxic 500 57 557 89.8

Unrelated effect 8 8 16 50.0

Subsequent confirmed nonexposure 10 13 23 43.5

Year

2000 58 39 97 59.8

2001 108 43 151 71.5

2002 145 94 239 60.7

2003 204 118 322 63.4

2004 305 156 461 66.2

2005 302 158 460 65.7

2006 282 160 442 63.8

2007 270 169 439 61.5

Poison center

A 98 62 160 61.3

B 363 164 527 68.9

C 150 72 222 67.6

D 432 273 705 61.3

E 293 157 450 65.1

F 338 209 547 61.8

Table 2 Compliance with sim-
plified triage management algo-
rithm for ingestions of atypical
antipsychotics alone reported to
the Texas Poison Center Net-
work during 2000–2007 by se-
lected factors

Excludes ingestions where the
patient was already at or en
route to a HCF when the poison
center was contacted or the
management site was unknown

HCF health-care facility
a All of the cases did not fit into
the categories
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threshold doses might need to be reevaluated. Although
ingestions of doses greater than the threshold dose but less
than or equal to twice the threshold dose accounted for only
16% of total ingestions of a known or estimated dose,
almost half had a known or estimated higher dose.

The compliance rate increased with the severity of the
medical outcome. This indicates that those ingestions more
likely to have adverse outcomes appear to have been
managed appropriately.

The compliance rate also varied widely by the specific
atypical antipsychotic. The reason for this variation is
unclear. One potential explanation is that poison center staff
experience managing ingestions might have varied by the
type of atypical antipsychotic. If they did not have much
experience with a particular drug, they might have been
more likely to have referred ingestions of that drug to
health-care facilities. While the compliance rate was 59% or
greater for five of the six medications, the majority of
clozapine ingestions were not managed according to the
simplified triage guidelines. However, it should be noted
that there were few acute clozapine ingestions included in
the study.

The compliance rate might be expected to increase over
time as poison center staff become more experienced
managing atypical antipsychotic ingestions. However, no
such annual trend was observed, and the compliance rate in
the first half of the study period was similar to that in the
last half of the study period.

In summary, this study found that the majority of acute
atypical antipsychotic ingestions reported to Texas poison
centers during a recent 8-year period were managed
according to a simplified version of recommended triage
algorithm. However, over one-third were not managed
according to these guidelines. Compliance varied by
reported or estimated dose, being lowest for doses greater
than the threshold dose but less than or equal to twice the
threshold dose. This suggests that the guidelines may need
to be adjusted in the future.
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