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Plain language summary

Adverse events reported of antipsychotics 

Background: Retrospective analyses of large databases of treated patients can provide 
useful clues to the presence of drug misuse or rare and infrequent adverse effects 
associated with antipsychotics. The drugs selected for this investigation are the following: 
aripiprazole, clozapine, olanzapine, paliperidone, risperidone, ziprasidone, quetiapine, 
haloperidol and pimozide. 
Methods: All data were analysed descriptively and investigated for any associations 
between the variables collected. Comparison of reporting and management of adverse 

Characteristics of voluntary reporting 
of adverse drug events related to 
antipsychotics in Australia: 14-year analysis
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Abstract
Background: Retrospective analyses of large databases of treated patients can provide 
useful links to the presence of drug misuse or rare and infrequent adverse effects, such as 
agranulocytosis, diabetic ketoacidosis or neuroleptic malignant syndrome. The aim of this 
study is to describe the adverse effects to antipsychotics reported in the Australian Database 
of Adverse Event Notifications (DAEN).
Methods: Data were collected from the DAEN – a spontaneous reporting database. The 
database, which covered the period from January 2004 to December 2017, was obtained from 
the Therapeutic Goods Administration (TGA) website (www.TGA.gov). The drugs selected 
for this investigation are the following: aripiprazole, clozapine, olanzapine, paliperidone, 
risperidone, ziprasidone, quetiapine, haloperidol and pimozide. All data were analysed 
descriptively. Comparison of reporting and management of adverse events between adults 
(older than 20 years) and children (5–19 years) was undertaken using chi squared test, where 
p < 0.05 is significant.
Results: A total of 7122 adverse events associated with the antipsychotics aripiprazole, 
clozapine, haloperidol, olanzapine, paliperidone, pimozide, quetiapine and risperidone were 
reported to the TGA between January 2004 and December 2017. On average, there were 
2.6 adverse events reported for each case. The most common adverse event reported for 
antipsychotics was neuroleptic malignant syndrome. There were no significant differences in 
the number of co-medications, formulations, indications, therapeutic dose, hospital admission 
and overdose among the antipsychotics between paediatric and adult populations. However, 
there were significant differences between causality, death and the management of adverse 
events between adult and paediatric populations (5–19 years) (p < 0.05, chi squared test).
Conclusion: The antipsychotic drug associated with the highest adverse events in adults was 
clozapine, followed by olanzapine. The most common adverse event in adults, and reported 
with a number of antipsychotic drugs, was neuroleptic malignant syndrome. In children, the 
highest numbers of adverse events reported in the database were associated with risperidone, 
clozapine and olanzapine.
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events between adults (older than 20 years) and children (5–19 years) was undertaken 
using chi squared test, where p < 0.05 is significant. 
Results: The antipsychotic drug associated with the highest adverse events was clozapine, 
followed by olanzapine. In children, the highest numbers of adverse events reported in 
the database were associated with risperidone, clozapine and olanzapine. The most 
common adverse event in adults, and reported with a number of antipsychotic drugs, was 
neuroleptic malignant syndrome.
Conclusion: There were significant differences between causality, death and the 
management of adverse events between adult and paediatric populations (5–19 years).

Keywords: Antipsychotics, adverse effects, adverse events, safety
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Background
There is growing evidence that antipsychotics are 
being misused for their anxiolytic, hedonic and 
sedative effects.1–4 Atypical antipsychotics are 
now being used to enhance the effects of other 
drugs, or as a way to counter the adverse effects of 
illicit substances.5–8 Moreover, antipsychotics 
have been associated with deliberate self-poison-
ing and are increasingly responsible for emer-
gency department presentations and mortality.6–8 
Malekshashi et al. found that, among 429 addic-
tion treatment inpatients screened, 73 (17.0%) 
reported misuse of antipsychotics with alcohol, 
opioids and other illicit drugs.9 Reasons for mis-
use included to “recover” from other substances 
(66.7%), “enhance” the effects of other sub-
stances (25.0%) and “experiment” (20.8%).

Moreover, a recent study investigated the trends 
of abuse of antipsychotics10. Klein et al. conducted 
a retrospective 10-year analysis of the National 
Poison Data System (NPDS) database and found 
that quetiapine abuse was more common than the 
abuse of other second-generation antipsychotics, 
comprising 60.6% of all abuse cases during the 
study period. This was followed by risperidone. 
The authors recommended that emergency physi-
cians need to be aware of the clinical adverse 
events following these abuse cases.

Data extracted from spontaneous reporting sys-
tems (SRS) can provide valuable information that 
may not be available elsewhere and provides real-
time data for use in timely analysis.11,12 
Information extracted from pharmacovigilance 
databases such as EudraVigilance is used to iden-
tify adverse events associated with antipsychot-
ics.11 The United States Food and Drug 

Administration (FDA) Adverse Event Reporting 
System (FAERS) data has been used in studies to 
characterise these effects.12 SRS data has been 
used to report on worldwide patterns of rare 
adverse events, associated health risks and evi-
dence for drug withdrawals.12–14 The information 
gained from SRS data analysis has an important 
clinical practice application to assist in the appro-
priate use of antipsychotics.

To date, little is known about the frequency of 
reporting of adverse events of antipsychotics in 
children, adults and the elderly. A recent clinical 
update by Stroup and Gray 2018, detailed the 
management of adverse events of antipsychotic 
medications in the adult populations stating that 
adolescents are more likely to experience weight 
gain and sedation than adult patients, whereas the 
elderly are more susceptible to falls as a result of 
orthostatic hypotension and cognitive impair-
ment due to anticholinergic effects. However, the 
authors did not report on prevalence data or fre-
quency of these adverse events and which events 
get reported by prescribers and patients.15 
Another recent observational cohort study by Ray 
et al., showed that increased unexpected death 
was observed in children and youth using antipsy-
chotics.16 However, the results of this study were 
from hospitalised patients and lacked any infor-
mation about the general population.

Moreover, a systematic review assessing and 
reporting adverse events of antipsychotic medica-
tions found that most included studies reporting 
on adverse events lacked a detailed description of 
reporting some of the adverse events. The authors 
suggested the use of standardised assessment 
instruments to be used when collecting data on 
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adverse events and a more thorough data collec-
tion on patients’ well-being and management need 
to be collated in future studies.17 This proposed 
study reports on adverse events using a standard-
ised reporting form devised by the Australian 
Database of Adverse Event notifications.

Therefore, the aim of this study is to characterise 
the reporting of adverse events associated with 
antipsychotics in terms of causality, co-medica-
tions, formulations, off label uses and their man-
agement among adult and paediatric populations 
in the Australian Database of Adverse Event 
Notifications using the standardised assessment 
form supplied by the database.18,19

Methods
The study was conducted in accordance with the 
Declaration of Helsinki, and the protocol was 
approved by the Ethics Committee of Monash 
University (Project ID numbers-17558). Data 
were collected from the Database of Adverse 
Event Notifications (DAEN). The database, 
which covered the period from January 2004 to 
December 2017 was obtained from the 
Therapeutic Goods Administration (TGA) web-
site (www.TGA.gov). The TGA structure com-
plies with the international safety reporting 
guidelines, ICH E2B. The adverse events are 
coded according to the Medical Dictionary for 
Regulatory Activities (MedDRA) preferred ter-
minology. Pharmaceutical companies are required 
to report adverse events and healthcare profes-
sionals and consumers are encouraged to report 
adverse events. The DAEN contains more than 
260,000 spontaneously reported adverse events 
since 1971. All adverse events are indexed in 
DAEN using MedRDA: International Federation 
of Pharmaceutical Manufacturers and 
Associations (Geneva, Switzerland). TGA-
approved indications reviewed in this study are 
based on the defined statements that describe the 
specific therapeutic use for a medicine. They 
describe a medicine’s claimed purpose or health 
benefit according to the ‘list of permitted indica-
tions’ that is contained in the Therapeutic Goods 
(Permissible Indications) Determination. This 
database was used previously by other research-
ers.19 The drugs selected for this investigation are 
the following: aripiprazole, clozapine, olanzapine, 
paliperidone, risperidone, ziprasidone, quetia-
pine, haloperidol and pimozide. The TGA 
reported no data was available for ziprasidone.

Data collection
The public case report for each adverse event in 
which any of the above antipsychotics was consid-
ered a potential cause was obtained. Cases defined 
as individual public reports collected detailed 
information on each patient’s age, gender, dose, 
indication, reporter type, causality, other sus-
pected drugs, consequences and management 
received. Other data such as duration of the med-
ication was not available.

Data analysis
All data were analysed descriptively using mean 
and percentages. Excel (Version 14.00,2010, 
Microsoft, Redmond, WA, USA) and SPSS 
(23.0, 2015, IBM, Armonk, NY, USA) were used 
to analyse the data. Data were presented as fre-
quencies and percentages where the denominator 
is the number of cases and the numerator was 
reporter type, adverse events (total number and 
events reported by MedDRA preferred term), 
causality, suspected other medications, formula-
tion type, TGA approved indication, therapeutic 
dose, frequency of reporting death, suicide, hos-
pital admission or overdose.

We selected the following for comparison between 
adult and paediatric (5–19 years) populations: 
causality, co-medications, formulations, off label 
uses, doses, consequences and management of 
adverse events using chi squared test. We did not 
perform any statistical analysis on the unspecified 
group. Statistical significance was determined as 
p < 0.05.

Results
The results were presented in two parts: the first 
part is a summary of adverse events reported for 
all antipsychotics and reporter type among adult 
and paediatric populations as reported in the 
database; the second part is a characterisation of 
the reporting of adverse events in terms of causal-
ity, co-medications, formulations, off-label uses, 
doses, consequences and their management 
among adult and paediatric populations as 
reported in the database.

Reported adverse events
It was noted that, between 2004 and 2017, there 
was an overall increase in the number of adverse 
events reported for all antipsychotics as shown in 
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Figure 1. Aripiprazole showed the least increase in 
reported adverse drug reactions (ADRs), whereas 
clozapine showed the highest increase. 

Adverse events reported by MedDRA term for 
antipsychotics
A total of 7122 adverse events associated with the 
antipsychotics; aripiprazole, clozapine, haloperi-
dol, olanzapine, paliperidone, pimozide, quetia-
pine and risperidone were reported to the TGA 
between January 2004 and December 2017. 
These were obtained from 2699 cases analysed as 
each case reported multiple adverse events. On 
average, there were 2.6 adverse events reported 
for each case.

There were 359 adverse events reported that were 
associated with the age group 5–19 years (5.0%, 
n = 359), 6090 associated with the age group 20+ 
years (86.0%, n = 6090) and 673 where the age 
was not specified in the report (9.0%, n = 673).

A breakdown of all the adverse events reported 
for each drug is shown in Figure 2. The highest 
number of adverse events reported was for clo-
zapine (42.4%), followed by olanzapine (18.9%), 
quetiapine (13.3%) and risperidone (13.2%). 
The lowest adverse event reported was for pimoz-
ide (0.1%).

For adults, the highest number of adverse events 
reported was for clozapine followed by olanzap-
ine. In the adult population, the most common 
adverse event reported for antipsychotics was 
neuroleptic malignant syndrome (NMS), except 
for clozapine where neutropenia was reported 
to be the highest, as shown in Table 1. 
Antipsychotics that were associated with NMS 

included aripiprazole, clozapine, haloperidol, 
olanzapine, pimozide and risperidone. The 
reported adverse event ranged from 6.9% (risp-
eridone) to 10.6% (aripiprazole) and 10.1% 
(olanzapine). Clozapine-associated myocarditis 
was reported in 28.0% of cases, and blood creati-
nine phosphokinase increase in 20.0%. Other 
adverse events include myocarditis, hyperprolac-
tinaemia, diabetes, galactorrhea, tachycardia and 
extrapyramidal disorder.

In the children’s age group (5–19 years), the highest 
number of adverse events was for risperidone, olan-
zapine and clozapine. For children, the most com-
mon adverse event reported was dystonia, which 
ranged from 17.6% (risperidone) to 25.0% (halop-
eridol). Other common adverse events included 
oculogyric crisis, neutropenia, weight gain and 
extrapyramidal disorder, as shown in Table 1.

The results for pimozide are not reliable due to 
the very low number of cases reported. Only three 
cases were reported for pimozide. Two of these 
cases were patients included in the adult popula-
tion, and in the third case, the age was not 
specified.

Reporter type
Pharmaceutical companies, pharmacists, hos-
pitals, general practitioners, specialists, nurses, 
members of the public, information provided 
from coroner reports, State and Territory 
Health departments and complementary health 
professionals reported adverse events associ-
ated with the antipsychotics aripiprazole, clo-
zapine, haloperidol, olanzapine, paliperidone, 
pimozide, quetiapine and risperidone to the 
TGA.

Figure 1. Number of adverse events reported over 
the years 2004–2017. Figure 2. Breakdown of all adverse events reported 

for each drug.
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Of the total 2699 cases included in this study, 
pharmaceutical companies reported adverse 
events in 1570 cases (58.0%, n = 1570), hospitals 
reported 659 cases (24.4%, n = 659), pharmacists 
were the reporter type in 173 cases (6.5%, 
n = 173), general practitioners reported 114 cases 
(4.2%, n = 114), specialists reported 58 cases 
(2.1%, n = 58), nurses reported 7 cases (0.3%, 
n = 7), members of the public were the reporter 
type in 85 cases (3.2%, n = 85), information from 
coroner reports accounted for 23 cases (0.9%, 
n = 23), State and Territory Health departments 
reported 9 cases (0.4%, n = 9) and there was 1 
case reported by a complementary health profes-
sional (n = 1), as shown in Figure 3.

Characteristics of adverse events among 
paediatric and adult populations
In terms of causality, the numbers of cases 
reported for the paediatric and adult populations 
as probable were 6.0% and 3.5%, respectively, 
and the number of cases reported as possible were 
92.6% and 96.0%, respectively. There was sig-
nificant (p = 0.03) difference between paediatric 
and adult populations in the reporting of causality 
as possible. Reported cases in children were more 
likely to report the cause as possible than adults.

Suspected other medications
Overall, in 1726 cases, the antipsychotic was the 
only medication suspected of causing the reported 
adverse events (63.3%, n = 1726).

Overall, of the total 2699 cases analysed, co-
administered medications that were suspected of 
contributing to the adverse events were reported 
in 982 cases (36.4%, n = 982).

In the adult age group (20+ years), the antipsy-
chotic and at least one other medication were 
reported as possibly causing adverse events in 824 
cases (30.5%, n = 824). There was no significant 
(p = 0.047) difference between paediatric and 
adult populations.

Suspected formulations
In both the adult and paediatric populations, oral 
forms of the medications were associated with 
more adverse events than injectable forms as 
shown in Table 2. However, there was no signifi-
cant (p > 0.05) difference between the two 
populations.

Adverse events and TGA approved use
The antipsychotics aripiprazole, clozapine, halop-
eridol, olanzapine, paliperidone, pimozide, que-
tiapine and risperidone were used for 
TGA-approved conditions in 490 (18.0%) of the 
total 2699 reported cases. There were 2166 
reported cases where the indication was not speci-
fied by the reporter, therefore TGA approval 
could not be assessed (80.2%, n = 2166).

In both the adult and paediatric populations, a 
similar number of adverse events were associated 
with off-label uses (2.0% and 1.6%, respectively). 
There was no significant difference (p > 0.05) 
found between the two population groups.

Adverse events and therapeutic dose
A total of 2203 doses were reported for all cases 
associated with the antipsychotics aripiprazole, 
clozapine, haloperidol, olanzapine, paliperidone, 
pimozide, quetiapine and risperidone. In several 
cases, the reporter specified more than one route 
of administration (both an oral and injectable 
dose form) in a single report.

For all age groups, 1560 doses fell within the rea-
sonable dose range according to therapeutic 
guidelines (70.8%, n = 1560) and 109 doses were 
above therapeutic limits (4.9%, n = 109). In 1050 
cases, the dose was not reported. The age group 
reporting the highest number of doses that were 
above therapeutic guideline limits was the adult 
group 20+ years, with a total of 100 doses 
(92.0%, n = 100), where the antipsychotic olan-
zapine accounted for 53 of these cases, quetiapine 
for 27, and risperidone for 13. There was no 

Figure 3. Reporter types by percentages.
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Table 2. Characterisation of reported adverse events among paediatric and adult populations.

Age 5–19 years 20+ years Unspecified p

Parameter N % N % N %  

 Causality

 Probable 9 6 78 3.5 4 1.4 0.08

 Possible 137 92.6 2167 96 291 98.6 0.03

 Certain 2 1.4 11 0.5 – – 0.16

Suspected other medications

Drug ONLY reported (no other medications were reported) 81 56.3 1200 59.3 180 65.5 0.47

Drug and other medications suspected of ADRs 63 43.7 824 40.7 95 34.5 0.47

Suspected formulations

Oral 60 57.1 526 58 38 36.5 0.68

Injectable 11 10.5 107 11.8 9 8.6 0.63

Unspecified 37 35.2 280 30.9 57 54.8 0.44

Indication (TGA approved)

Yes 30 20.2 435 19.3 25 8.5 0.76

No (off label) 3 2 37 1.6 3 1 0.72

Unspecified 115 77.8 1784 79.1 267 90.5  

Therapeutic dose

Within therapeutic guidelines 93 4.2 1378 62.5 89 4 0.66

Above therapeutic guidelines 2 0.09 100 4.5 7 0.3 0.07

Unspecified 54 2.5 795 36 201 9.1  

Frequency of reporting death, suicide, hospital admissions and overdose of all antipsychotics

Death 1 0.7 163 7.2 30 10.2 <0.05

Suicide 0 0 18 0.8 5 1.7 Undefined

Hospital admissions 43 29 741 32.8 63 21.3 0.08

Overdose 8 5.4 110 4.8 14 4.7 0.28

Management of adverse events

Cease drug 74 50.3 1067 47.7 73 25 <0.05

Cease other medication 28 19 301 13.4 20 6.9 <0.05

Other 55 37.4 672 30 46 15.8  

Unspecified 33 22.4 762 34 179 61.5  

ADR, adverse drug reaction; TGA, Therapeutic Goods Administration.
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significant (p > 0.05) difference between the two 
populations in the doses prescribed.

Frequency of reporting of death, suicide, 
hospital admission and overdose
Overall, the highest frequency of death was 
reported for quetiapine (9.0%), clozapine (8.0%) 
and olanzapine (7.2%). In adults, quetiapine 
(9.8%) had the highest reported frequency of 
death. In children, quetiapine was associated with 
one death (5.6%). Overall, suicide was reported 
to be the highest with quetiapine (2.9%). There 
were nine cases (2.9%) of suicide reported for 
quetiapine in adults and no suicide was reported 
in children. Overall, in adults, hospitalisation was 
the highest for clozapine (36.0%), pimozide 
(50.0%), risperidone (35.8%), paliperidone 
(31.9%) and quetiapine (30.7%). Hospitalisation 
was reported to be high for pimozide (50.0%), 
representing one case out of a total of two cases. 
In children, hospitalisation was the highest for 
clozapine (48.0%) reported in 12 cases, followed 
by aripiprazole (30.0%) reported in 3 cases and 
risperidone (29.4%) reported in 15 cases.

Overall, there were more reported cases of death 
and hospital admissions for adults compared with 
the paediatric population; however, there were 
more reported cases of overdose in the paediatric 
population (5.4%) compared with the adult group 
(4.8%).

The number of deaths reported for adults was sig-
nificantly higher than in the paediatric population 
(7.2% versus 0.7%), p < 0.05. There were no 
cases of suicide reported for the paediatric popu-
lation. There were 18 cases of suicide identified in 
the adult population reports. The number of hos-
pital admissions and reported overdoses were 
comparable in both paediatric and adult popula-
tions and there was no significant (p > 0.05) dif-
ference between the two populations.

Management of adverse events
The management of adverse events associated with 
the antipsychotics aripiprazole, clozapine, haloperi-
dol, olanzapine, paliperidone, pimozide, quetia-
pine and risperidone that were reported included 
cessation of the medication or medications sus-
pected of causing the adverse event and/or other 
treatment. In 1214 cases, the antipsychotic sus-
pected of causing the adverse event was ceased 
(45.0%, n = 1214) and in 349 cases other medica-
tions were ceased (13.0%, n = 349).

The ‘other’ category included specific treatment 
associated with each antipsychotic. For example, 
the administration of benztropine, midazolam, 
lorazepam or other benzodiazepines; administra-
tion of intravenous fluids; intensive care unit 
(ICU) supportive measures and the monitoring of 
further treatment; and change of medications 
including antipsychotics, antidepressants and 
other medications, or a reduction in the dose of 
medications suspected of causing the adverse 
event and monitoring for further adverse events. 
Other treatments were reported in 773 cases 
(28.6%, n = 773). The management of adverse 
events remained unspecified in 974 cases (36.0% 
n = 974). There was a significant difference 
(p < 0.05) between the paediatric and adult popu-
lations associated with the management of adverse 
events.

Discussion
This study identified the characteristics of ADR 
associated with antipsychotics from voluntary 
reporting to the adverse drug event database in 
Australia. The analysis was undertaken based on 
two populations: paediatric (5–19 years) and 
adults (20 years and older).

Overall, this study identified that, in adults, the 
drug associated with the most reporting of 
adverse events was clozapine, followed by olan-
zapine. In children, the highest numbers of 
adverse events reported in the database were 
associated with risperidone, olanzapine and clo-
zapine. The most common adverse event 
reported in adults was NMS. Other adverse 
events included myocarditis, hyperprolactinae-
mia, diabetes, galactorrhea, tachycardia and 
extrapyramidal disorder. The most common 
reported adverse events in children were dystonia 
and myocarditis related to clozapine cases. Other 
reported adverse events included blood creati-
nine phosphokinase increase, oculogyric crisis, 
neutropenia, weight gain and extrapyramidal dis-
order. The types of adverse events reported 
between the general and paediatric populations 
differ. This is consistent with recent studies 
investigating the differences in antipsychotic-
related adverse events in adult, paediatric, and 
geriatric populations.20,21

The high frequency of reported adverse events pre-
sented in this study is consistent with the increase 
in antipsychotic use reported by Brett et al.1 The 
authors proposed that some of this increase could 
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be the result of the changes in indications approved 
by the TGA for some antipsychotics, such as que-
tiapine for generalised anxiety disorder as well as 
treatment-resistant depression.22 This allowed a 
higher percentage of patients without psychosis or 
schizophrenia-related conditions to be prescribed 
these medications.

NMS is a serious and potentially fatal condition. 
The drugs associated with this ADR were ari-
piprazole, haloperidol, olanzapine, pimozide and 
risperidone. A systematic review of case reports 
analysis published in 2015 found that NMS is 
induced by both older antipsychotics as well as 
newer ones. The authors found that clozapine-, 
aripiprazole- and amisulpride-induced NMS can 
present with atypical features more frequently 
than other second-generation antipsychotics 
induced NMS, for example, displaying less 
intense extrapyramidal symptoms or high fever. 
This is consistent with our findings of pyrexia 
reported by adults taking aripiprazole, clozapine 
and olanzapine. NMS was also reported in chil-
dren in our study to be 12.0% with clozapine. 
The number of paediatric cases reported in the 
database was relatively small compared with the 
number of adult cases.23,24

Another serious adverse event reported in adults 
was QT prolongation. Our study identified that 
QT prolongation was reported in adults taking ari-
piprazole, clozapine and quetiapine. The reporting 
of QT prolongation ranged between 3.4% and 
8.2% in adults. Kimura et al. and Belissima et al. 
found that only ziprasidone and risperidone were 
associated with QT prolongation.22,25 A recent sys-
tematic review addressing QT prolongation with 
psychotropic medications found that ziprasidone 
appears most likely to prolong the QT interval. The 
authors also recommended the frequency of car-
diac monitoring for patients receiving psychiatric 
medications to be determined individually, based 
on the prescribed agent(s) and additional risk fac-
tors for Torsade de Pointes.25,26 Note QT prolon-
gation could be subjective when it comes to its 
interpretation as there are various methods of 
reporting. A recent study by Vandenberk et al. 
stated that tools such as Bazett equation overesti-
mated the number of patients with potential dan-
gerous QT prolongation,27 whereas the Fridericia 
and Framingham correction formulae showed the 
best prediction for 30 day and 1 year mortality. 
Therefore, these results should be interpreted 
cautiously.27

Akathisia is commonly reported with antipsychot-
ics, and was reported also in our study. It is dis-
tressing to the patient and has been associated 
with suicide in some cases. A recent systematic 
review addressing Akathisia assessment and treat-
ment found that the best approach to this adverse 
event is a personalised treatment with a consid-
eration of either dose reduction or cessation of 
the antipsychotics. Other options include switch-
ing the patient to another antipsychotic with 
lower tendency of developing akathisia.28

In our report, myocarditis in adults and children 
was reported for clozapine. Myocarditis is often a 
difficult condition to diagnose and is under-reported 
in the literature. A recent systematic review that 
analysed all studies including patients taking clozap-
ine found that the presentation of myocarditis is 
highly variable and hence difficult to diagnose. The 
authors recommended close monitoring of cardiac 
symptoms in patients taking clozapine.26,29

Overall, there was no significant difference 
between the adult and paediatric populations in 
most of the parameters examined, including other 
suspected medications, formulations, indications, 
therapeutic doses and frequency of hospital 
admissions and overdose. However, significant 
differences between the two populations were 
seen in the causality, death and management of 
adverse events. The significance seen in causality 
could be related to the fact that children, on aver-
age, are on a lower number of ongoing medica-
tions than most adults and, hence, it is easier to 
identify the possible cause of ADR in this popula-
tion, unlike adults with chronic conditions who 
are more likely to be on polypharmacy.20,21

In our study, suicide was reported for quetiapine, 
paliperidone, olanzapine, risperidone and clozap-
ine, whereas death was reported in all antipsy-
chotics except for pimozide, due to the small 
number of cases. A 5-year follow-up study inves-
tigating patients taking antipsychotics and mor-
tality rate found high mortality and suicide 
reporting in this group of patients, which required 
close monitoring during treatment.26 The high 
rate of death reported in this study is consistent 
with a recent meta-analysis conducted by Ralph 
and Espinet.30 They revealed that antipsychotic 
medication prescribing is associated with all-
cause mortality and recommended avoiding pre-
scribing these drugs for behavioural problems.30 
These results are consistent with a recent study 
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examining the drugs associated with suicide risk, 
which highlighted quetiapine as one of the five 
drugs associated with high suicide rate.31

Management of adverse events was found to be sig-
nificantly different between the paediatric and adult 
populations. Various management strategies were 
reported for both populations and these included 
ceasing the drug, reduction of dosages and phar-
macological treatment of other symptoms. To date, 
this is the first study to report on some of the man-
agement strategies undertaken by healthcare pro-
fessionals to manage the reported adverse events. 
Cessation of the drug and other reported measures 
such as reduction of dose, switch to another medi-
cation and/or modified additional treatment were 
found to be significantly higher in the paediatric 
population. This could be related to the severity  
of adverse events reports in this population  
compared with adults. Clinicians should be  
aware of the latest guidelines to manage adverse 
events. The Canadian Alliance for Monitoring 
Effectiveness and Safety of Antipsychotics in 
Children (CAMESA) has detailed comprehensive 
management guidelines that include the most 
common adverse events experienced by children 
taking antipsychotics. Appropriate recognition 
and management of these adverse events by 
healthcare professionals is warranted.32

It should be mentioned that the data reported in 
this study is from spontaneous reporting of the 
DAEN database, which is lacking some fields and 
is not very reliable. The main limitation revealed 
in using data from SRS was under-reporting.11,12 
In addition, it was found that the quality of the 
information varied from very detailed to limited, 
and data distortions were possible in the form of 
duplicates and errors in coding.11,12,14 Nguyen 
et al. noted that doses and durations were not 
always recorded, and the Medical Dictionary for 
Regulatory Activities (MedDRA) terminology 
did not always fit the complex character of move-
ment disorders.17 Liu et al. and Minjon et al. 
commented that, with the exception of drug com-
panies, SRS are limited by their passivity because 
they are voluntary.16,18 Montastruc et al., 2015 
suggested that notoriety bias (from safety alerts) 
accounted for the high numbers of reports with 
olanzapine and clozapine.15 Minjon et al. also 
cited selective reporting as a limitation, in addi-
tion to the inability to quantify the true risk and 
occurrence in absolute terms, because the actual 
number of children using antipsychotics is 

unknown.16 Minjon et al. 2019 also recognised 
that causality and severity assessment of the eval-
uated ADRs was not performed, whilst Raschi 
et al. acknowledged that the analysis of spontane-
ous reports does not support the establishment of 
causality, and reflected in a further study by 
Raschi et al., who commented that the lack of 
complete patient-related risk factors and informa-
tion on drug administration does not allow a full 
causality assessment of individual reports.12,14,16 

This study has some limitations. The reporting of 
adverse events in the TGA database is voluntary, 
spontaneous and random in nature. This results 
in the under-reporting of many adverse events by 
healthcare professionals due to reasons such as 
lack of time and lack of knowledge about the 
reporting process. Therefore, the results pre-
sented are observational and may not be regarded 
as representative of the true frequencies. Another 
limitation is the lack of clarity of the adverse 
events reported. For example, unpleasant effects 
of the disorder, for example, agitation rather than 
drug-induced akathisia. On the other hand, a side 
effect may not be drug-related, but may be related 
to an underlying physical origin requiring further 
investigation of the aetiology. The low rates of 
reporting of metabolic adverse events could be 
due to the fact that the symptoms such as hyper-
glycaemia may have been confused with diabetes, 
etc. The reporters may not be trained observers 
and, even if they are, a comprehensive evaluation 
of the patient is needed to improve accuracy. 
Although most reports concerned listed whether 
the reported ADR is likely, suspected or unlikely, 
no causality assessment of the evaluated ADRs 
reports was performed, nor was the severity of the 
reported ADRs taken into account.

Other limitations include the lack of information 
regarding the proportion of pharmaceutical compa-
nies that were from clinical trials and the propor-
tion of cases that arose from ‘real cases’ and lack of 
data regarding the total number of antipsychotic 
users in Australia during the study period. This 
made it difficult to report the proportion of all 
antipsychotic ADRs. Healthcare professionals may 
also have been reporting on serious events rather 
than expected ones, and this means that the 
reported adverse events of antipsychotics are under-
reported in clinical practice. Members of the public 
reporting of ADR may be highly emotive, lacking 
objectivity and clinical knowledge. All these factors 
may have contributed to the inconsistencies and 
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the quality of the reports. Therefore, it was unfeasi-
ble to conduct disproportionate analysis. The lack 
of known denominator of the total reported ADR 
has the potential to overestimate the numbers of 
ADR reported by those who are prescribed these 
medications. Moreover, other limitations of the 
study include its retrospective design and reporting 
that dated from 2004 until 2017. Earlier reporting 
had more incomplete data than more recent 
reports. This is in addition to other confounding 
factors such as other medical conditions.

To summarise, our study found serious adverse 
events reported with antipsychotics including 
NMS, prolongation of QT interval and myocardi-
tis. Most of these adverse events are not easily 
diagnosed as they can manifest as pyrexia, tachy-
cardia and other symptoms. The high reporting 
of myocarditis in both children and adults needs 
to be closely monitored and accounted for by psy-
chiatrists. Death was found to be more frequent 
in adult compared with paediatric populations. 
Moreover, management of ADR is found to be 
different between paediatric and adult popula-
tions. Further consideration of prescribing prac-
tices is warranted to ensure the benefits are 
considered against the risks and that medicines 
are monitored closely and deprescribed as appro-
priate, to minimise the risk of ongoing side effects. 
The results of this study need to be considered in 
light of the voluntary nature of reporting the 
adverse events collected in the database.
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