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PHARMACOEPIDEMIOLOGY

The antipsychotic story: changes in prescriptions
and overdose without better safety
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AIMS

Morbidity and mortality from drug overdose has decreased over three decades. This is credited to safer drugs and therefore better
outcomes in overdose. We aimed to investigate changing prescriptions of antipsychotic medications and associated changes in
antipsychotic overdoses over a 26-year period.

METHODS

All antipsychotic poisoning presentations to a tertiary referral toxicology unit between 1987 and 2012 were reviewed. Data were
collected prospectively on demographics, ingestion information, clinical effects, complications and treatment. Rates of
antipsychotic drug use in Australia were obtained from Australian government publications for 1990-2011 and linked to overdose
admissions by postcode.

RESULTS

There were 3180 antipsychotic overdoses: 1235 first generation antipsychotics, 1695 ‘atypical’ second generation antipsychotics
and 250 lithium overdoses. Over 26 years, antipsychotic overdoses increased 1.8-fold, with first generation antipsychotics
decreasing to one-fifth of their peak (=80/year to 16) and second generation antipsychotics increasing to double this (=160/year),
olanzapine and quetiapine accounting for 78%. All antipsychotic overdoses had a median length of stay of 18.6 h, 15.7%
admitted to intensive care unit, 10.4% ventilated and 0.13% died in hospital, which was the same for first generation compared
to second generation antipsychotics. There was a 2.3-fold increase in antipsychotic prescriptions over the same period; first
generation antipsychotics declined whereas there was a dramatic rise in second generation antipsychotics, mainly olanzapine,
quetiapine and risperidone (79%).

CONCLUSION

Over 26 years there was an increase in antipsychotic prescribing associated with an increase in antipsychotic overdoses. Although

the type of antipsychotics changed, the morbidity and mortality remained the same, so that antipsychotics are an increasing
proportion of overdose admissions.

WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT

e There has been a trend to prescribing drugs that are perceived as ‘safer’ to patients at risk of self-harm
e Many antipsychotic medications are prescribed for off-label conditions

e The adolescent age group in particular has seen an increase in antipsychotic medication usage

© 2016 The British Pharmacological Society DOI:10.1111/bcp.12927
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WHAT THIS STUDY ADDS

e There has been a rapid rise in prescriptions of antipsychotic medication in Australia over the last 30 years
e This increase is associated with an increase in admission for antipsychotic self-poisoning
¢ Although the ‘newer’ second generation antipsychotics are perceived as ‘safer’, there has been no reduction in morbidity or in-

hospital mortality from antipsychotic poisonings

Introduction

Deliberate self-poisoning continues to be a major problem
worldwide. The availability of medications, poisons and
prescription trends are recognized important influences on
the type of toxin taken in deliberate self-poisoning, but other
factors are also important. Antidepressant prescriptions
changed from highly toxic tricyclic antidepressants to much
less toxic selective serotonin reuptake antagonists, which
significantly decreased the mortality and morbidity of antide-
pressant overdose [1, 2]. However, despite massive increases
in antidepressant prescriptions, there were smaller increases
in numbers of antidepressant overdoses [2], an observation
more difficult to explain. There have also been changes with
other psychotropic medications, including second genera-
tion antipsychotics, anticonvulsants and anxiolytics. Only
some of these have been demonstrated to lead to decreased
toxicity in overdose (e.g. benzodiazepines replacing barbitu-
rates as anxiolytics and sleeping tablets [3]), and there is less
information on the influence of prescription practices on
deliberate self-poisoning for these agents.

The toxicity profile of antipsychotics has potentially
altered with the introduction of the newer ‘atypical’ or
second generation antipsychotics and subsequent changes
in prescription patterns. This may have improved side-effect
profiles, for example reduced extra-pyramidal side-effects
[4]. However, there is little information on the effect this
change has had on rates of morbidity from deliberate self-
poisoning from these second generation antipsychotics.

We aimed to investigate the changing prescription trends
of antipsychotic medications and compare this to the epide-
miology of antipsychotic overdose for a 26-year period in
Greater Newcastle, Australia, where there is complete capture
of deliberate self-poisoning cases. We hypothesized that a
switch to second generation antipsychotics would decrease
the morbidity from antipsychotic overdoses.

Methods

This was a cohort study of consecutive presentations for an
antipsychotic overdose treated by the Hunter Area Toxicology
Service from January 1987 to December 2012. The Hunter Area
Toxicology Service is a tertiary adult (>16 years of age) referral
service for all toxicology admissions to feeder hospitals for a
population over 500 000. All presentations are prospectively
recorded using a fully relational Microsoft Access database sepa-
rate from the hospital’s main medical record system. Patient
characteristics (age, sex, postcode) and clinical data (drug, dose
and time of ingestion, co-ingested substances, clinical effects,
laboratory investigations and details of management and com-
plications) are recorded on a proforma sheet on admission by
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emergency staff. The clinical history is collected again by a
member of the toxicology team during the patient admission.
Additional information including length of stay (LOS) and any
complications (admission to intensive care unit [ICU], use of
mechanical ventilation and death) are reviewed and recorded
at a weekly meeting.

For this study, data were extracted from the database for
all antipsychotics, including first and second generation
antipsychotics and lithium. An overdose was defined as any
deliberate self-poisoning admission, or a small number of
poisonings with therapeutic intent where patients took more
than the recommended dose. If patients ingested more than
one antipsychotic in overdose, these events were included
as separate overdose admissions for this analysis.

Rates of antipsychotic drug use (standardized by the
defined daily dose [DDD]) in Australia were obtained from
Australian government publications for 1990 to 2011 and
compared to the trends in overdose admissions over the same
period [5]. To allow this comparison, the analyses of popula-
tion referenced data (i.e. rates) were restricted by postcode.
The changes in total self-poisoning within the four statistical
subdivisions within this area were examined between 1991
and 2011.

The 95% confidence intervals were calculated with the
Wilson'’s procedure with a continuity correction [6]. Continu-
ous variables were reported with a median and interquartile
ranges, or ranges. All statistical and graphic analyses were
conducted in GraphPad Prism (version 6; GraphPad Software,
San Diego, CA).

Results

There were 3180 antipsychotic overdose admissions between
1987 and 2012, including 250 lithium poisonings (analyti-
cally confirmed in 208 [83%] of cases), 1695 newer second
generation antipsychotic overdoses and 1235 first generation
antipsychotic poisonings. The median age was 32 years
(inter-quartile range [IQR]: 24-41 years), 2081 were female
(65.4%) and the median LOS was 18.6 h (IQR: 12.5-32.5h).
Four patients died over this period, two from first generation
antipsychotics (both thioridazine) and two from second gen-
eration antipsychotics (quetiapine and clozapine). No
coingestants were taken in 155 of 1235 (12.6%) first generation
antipsychotic poisonings and in 178 of 1695 (10.5%) second
generation antipsychotic poisonings. Table 1 lists the 25 most
common classes of drugs/toxins ingested with first generation
compared to second generation antipsychotics.

Over the 26-year period there was a 1.8-fold increase in
the number of antipsychotic overdose presentations per
100 000/population/year. Over the same time period there
was a 2.3-fold increase in total antipsychotic prescriptions.



Table 1

List of the 25 most common drug classes ingested with first generation
and second generation antipsychotics

Changes in antipsychotic poisoning epidemiology

Coingestant First Second
class generation (%) generation (%)

NSAIDs 1.8 2.3
MAOIs 1.6 0.2
Antidepressants (other) 1.5 3.7

Antibiotics 1.1 0.4
Antihistamines 0.8 1.0
ACE inhibitor 0.7 0.8

First generation antipsychotic prescribing declined (from
3.73 to 0.802 defined daily doses [DDD]/1000/day), whereas
there was a dramatic rise in second generation antipsychotic
prescriptions to 8.842 DDDs/1000/day, which mainly in-
cluded olanzapine, quetiapine and risperidone (79% of total
prescriptions) (Figures 1, 2).

First generation antipsychotic overdoses decreased over
the 26 years to one fifth of their early rate (from =80 to
16/year) with a total of 1235 presentations (Figure 1). The
median age was 31 years (IQR: 25-40 years), 803 (65%) were
female. The median LOS was 18.5 h (IQR: 13-32.2 h), 198
presentations (16%) were admitted to intensive care unit
(ICU), 131 (10.6%) were ventilated and two (0.16%) died in
hospital (Table 2).
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Figure 1

Changes in rates of use of antipsychotic drug groups and rates of an-
tipsychotic overdoses. Shaded areas reflect prescription rates and
lines reflect overdose presentations. Green represents lithium, blue
first generation antipsychotics and purple atypical antipsychotics.
(DDDs/1000/day = defined daily doses/1000 people/day). (—) First
generation antipsychotic overdoses, (—) Second generation antipsy-
chotic overdoses, (—) Total antipsychotic overdoses, (- =) Total anti-
psychotic prescriptions (shaded by class)
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Figure 2

Changes in prescription rates of quetiapine, olanzapine and risperi-
done. Shaded areas reflect prescription rates and lines reflect over-
dose presentations. Black line represents total overdose data for
quetiapine, olanzapine and risperidone, blue olanzapine, orange ris-
peridone and green quetiapine. (DDDs/1000/day = defined daily
doses/1000 people/day). (—) Total OD data for quetiapine, risperi-
done and olanzapine, (—) Olanzapine OD, (—) Risperidone, (—)
Quetiapine OD, (—) Total all 3 prescription data

Second generation antipsychotic overdoses increased
beginning in 1994, to recently double the early rate of first
generation antipsychotics (=160/year) with a total of 1695
presentations (Figure 1). Their median age was 32 years
(IQR: 24-41 years), 1112 (65.6%) were female. The median
LOS was 18 h (IQR: 12-30 h), 259 (15%) were admitted to
the ICU and 178 (10.5%) ventilated with two (0.1%) deaths
in hospital (Table 2). There was no significant difference
between the LOS for first and second generation antipsy-
chotics (P = 0.223; Mann-Whitney test), and no significant
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Table 2

Number (% of all drugs) of drugs usually obtained on prescription involved in self poisoning, and measures of morbidity (length of stay [median
and interquartile range], intensive care unit (ICU) admission, ventilation, in-hospital death)

Drug N (%) LOsS (h)

Atypical/newer

1695 (4.9%)

Olanzapine 422 (1.2%) 20 (14-36.3)

250 (0.7%)

*The second death from second generation antipsychotics was clozapine.

Table 3

Details of the four deaths from antipsychotic overdose

18 (11.9-29.9)

25.2 (14.9-69.6)

1CU (%) Ventilated (%) Deaths (%)

259 (15.3%) 178 (10.5%) 2 (0.12%)*

80 (19%)

59 (14%)

42 (16.8%) 22 (8.8%)

Age/Sex Antipsychotic Coingestants

Description and cause of death

70/M Thioridazine* Nil

31/mMm Quetiapine* Nil

Found unconscious, multiple episodes of ventricular tachycardia/fibrillation,
hypoxic brain injury, died 25 days later from pneumonia.

Admitted with decreased level of consciousness. Over 10 h increasing
respiratory depression, seizure and asystolic cardiac arrest.

*Confirmed analytically.

difference in the proportion admitted to ICU (P = 0.615; x>
test) or mechanically ventilated (P =0.975; xz test). The drugs
involved and the cause of death for the four patients that died
is shown in Table 3.

Quetiapine and olanzapine made up 78% of the second
generation antipsychotic overdoses (899 and 422 presenta-
tions respectively). A comparison of the LOS, ICU admis-
sions, ventilation and deaths for quetiapine, olanzapine and
risperidone are detailed in Table 2. The LOS, ICU admission
rate, ventilation rate for quetiapine and olanzapine were sim-
ilar to all other antipsychotics, but the ICU admission and
ventilation rate were lower for risperidone.

Discussion

Our results show that there has been an increase in admis-
sions to our toxicology unit of antipsychotic poisonings over
the study period. Over the same time period there has been an
increase in the prescription of antipsychotic medications, in
particular the newer second generation antipsychotics,
mainly quetiapine and olanzapine. More importantly, our
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study shows the morbidity and in-hospital mortality is the
same for first and second generation antipsychotic poison-
ings. Therefore, the change from first generation to second
generation antipsychotic overdose presentations and pre-
scriptions has resulted in an absolute increase in overdose
morbidity because the absolute numbers of antipsychotic
overdoses has increased and the morbidity of antipsychotic
poisoning remained unchanged.

Our study found that the type of antipsychotic (first or
second generation) did not influence factors such as LOS,
intensive care admission, ventilation and in-hospital death.
In a retrospective review of the Californian Poisons Center
data [7], there were also increasing presentations of second
generation antipsychotic overdoses between 1997 and
2006, but in contrast to our study, they reported higher
rates of major adverse effects and death with the second
generation agents. The reason for this is unclear but may
be related to the smaller sample of first generation antipsy-
chotics in their study, because it only included 10 years of
data.

In addition to the generation of antipsychotic, we compared
the outcomes for the three most common second generation
antipsychotics: quetiapine, olanzapine and risperidone. We



found that there was a difference between the second genera-
tion antipsychotics, with a much higher rate of ICU admission
and ventilation for quetiapine and olanzapine compared to ris-
peridone. This is likely to be because risperidone is rarely associ-
ated with central nervous system depression and coma, but is
associated with more cases of extra-pyramidal side-effects [8].

The use and prescription of antipsychotic medication in
Western countries, including Europe (although less so in
France) and North America, has rapidly increased over the
last two decades in adult, adolescent and paediatric popula-
tions [9-14]. Such a dramatic shift has sparked much debate
about the appropriate use and need for antipsychotic medica-
tion, and current research has shown a large number of pre-
scriptions are for off-label use [9, 11, 15]. Increasingly,
antipsychotic medication is being prescribed to treat sleeping
disorders, anxiety and mood disorders. The increased trend in
prescriptions has appeared to correlate with the introduction
of the newer second generation antipsychotic medication,
with a perception that these are relatively ‘safe’ medications
and marketed as such with fewer side-effects, such as extra-
pyramidal effects [4]. However, there is legitimate concern
about the toxicity of these medications, including in thera-
peutic use [16, 17], in overdose [7, 18-20] and when abused
[21-23], all of which are not always evident at the time of
marketing. Olanzapine has been recognized as a major worry
because it causes weight gain, alters glucose and lipid metab-
olism and may result in an increased risk of diabetes [16]. This
additional metabolic dysfunction only adds to the already in-
creased risk of cardiac and metabolic disease associated with a
diagnosis of schizophrenia [17]. Some of these drugs have the
potential for abuse, possibly because they are relatively safe
and easy to access. This has been reported within prisons,
by drug and alcohol services and emergency department pre-
sentations [21-23].

Our study adds to concerns about toxicity and shows
that the morbidity and mortality from antipsychotic poi-
sonings has not decreased, while the absolute numbers
have almost doubled. There are no regulatory requirements
for the pharmaceutical industry to study new drugs in over-
dose, even for psychiatric drugs, which are prescribed to a
population of people at increased risk of deliberate self-
harm. There is thus generally a long delay until the conse-
quences of poisoning with each new agent become
apparent [24].

Although experience with antidepressant prescriptions
and poisonings has been reassuring [2], with a steady reduc-
tion in the morbidity and mortality of antidepressant over-
dose [1, 2, 25], this pattern does not appear the same for
antipsychotic medication. Similar to antidepressant medica-
tion, there has been a switch in prescribing from older to
newer antipsychotic agents, and the rate of antipsychotic
prescribing has increased significantly (2.3-fold). However,
in contrast to antidepressants, there has been a nearly propor-
tional increase in antipsychotic overdoses over the same pe-
riod as the increase in prescriptions. Adding to this, our
finding that the second generation antipsychotics appear to
be no safer in overdose than the first generation ones, there
has been an increased burden of serious overdose presenta-
tions with antipsychotics.

Lithium was included in the study because it is classified
as an antipsychotic by the World Health Organization. More
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importantly, the prescription rate and overdose rate of lith-
ium was stable over the study period (Figure 1), providing ev-
idence that there were no other systematic factors that
influenced the changes in prescribing and overdose of the
first and second generation antipsychotics.

Limitations of our study include selection and referral
bias to a single site, which may include bias against less severe
poisonings (patients not presenting or not being referred).
There were no private emergency departments in this region
during the period of the study, negating any loss to non-
public hospitals. Data on all admissions are collected prospec-
tively, but review of cases is retrospective. All histories are col-
lected at least twice by the attending clinicians, and although
drug assays are not routinely performed, previous evidence
suggests that patient history correlates with the drug taken
in the vast majority of cases [26, 27].

A potential major limitation of the study was the large
number of cases where a coingestant was taken, almost 90%
for both first and second generation antipsychotics. However,
Table 1 suggests that the types of coingestants were similar
for first and second generation antipsychotics. The excep-
tions to this are other drug classes with changes over the pe-
riod of the study, the main group being antidepressants. We
have already demonstrated that the toxicity of antidepres-
sants has decreased over time, further reinforcing the fact
that the second generation antipsychotics are not less toxic
in overdose.

A further limitation of the study is the lack of data re-
garding out of hospital deaths involving antipsychotic
use. This may be important because changes in antipsy-
chotics may increase or decrease early deaths, which
may not affect hospital deaths. However, the shift towards
selective serotonin reuptake inhibitor medication in the
treatment of depression not only reduced mortality and
morbidity in hospital, studies from the United Kingdom
also clearly show these were mirrored in reduced out-of-
hospital deaths [28].

Over the last two decades there has been an increase in
antipsychotic prescribing associated with an increase in
antipsychotic overdoses. Although the type of antipsy-
chotics has changed during this time, there has been no
decrease in morbidity with the second generation agents.
This means that antipsychotic overdoses make up an
increasing proportion of the burden of poisoned patients.
A prospective toxicovigilance strategy, collecting data on
toxicity in overdose, would be desirable for new antipsy-
chotic agents.
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