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The known: Poisoning with medicines is a frequent suicide
method in Australia. Means restriction is an evidence-based suicide
prevention strategy, and should be guided by the relative toxicity
of medicines.

The new: Opioids, hypnosedatives (phenobarbitone and
benzodiazepines), tricyclic antidepressants, and propranolol were
more frequently involved in suicide deaths than expected from
their overall population use; their lethality in cases of poisoning
was also relatively high. Risperidone and lithium were the least
toxic and lethal psychotropic medicines.

The implications: The least toxic options in a drug class should be
considered first when prescribing medicines. More toxic medicines
should be supplied in limited quantities and their dispensing to
individuals monitored.

)

eans restriction as a suicide prevention strategy is
M supported by strong evidence.? Restricting public

access to hazardous poisons reduces the frequency
of suicides by poisoning without a compensatory increase in
other suicide methods.”* Medicines are accessible poisons often
used in suicide attempts, particularly impulsive attempts.*
Characterising the role of medicines in poisoning suicides is
complicated, as they are also detected in people who have died
by other means. Sedatives, opioids, and drug combinations are
more likely to be detected after goisoning suicides in Australia
than after other types of suicide.

Medicines implicated in poisoning suicides are often widely
available in the Communi’(y.6 The fatal toxicity index (FTT) and
case fatality are measures of the toxicity of a medicine relative
to its population-level use. FTI is the number of poisoning
deaths divided by a measure of population use.”” Case fatality,
a measure of the lethality of an overdose, is the number of
poisoning deaths divided by the number of poisoning events.®'’
FTI and case fatality studies in North America, Europe, and
Australia and New Zealand have found that psychotropic agents,
particularly opioids, hypnosedatives, and antidepressants,
are the medications most frequently involved in poisoning
deaths.®? Case fatality is also high for some medicines used for
treating diabetes or cardiovascular conditions.” FTI and case
fatality are generally correlated.’

FTIstudies have notreported whether medicines that contributed
to suicide deaths had been dispensed to the deceased persons.
Linking the medicine dispensing histories of individuals with
poisoning outcomes could provide insights into medicines
obtained and subsequently used for intentional self-poisoning."!
Closer control of more frequently dispensed medicines could
include suicide risk assessment by clinicians, supplying smaller
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Abstract

Objective: To compare the toxicity (relative to population use)
and lethality (relative to poisoning events) of medicines involved
in poisoning suicides in Australia; to determine the proportions of
cases in which the medicines had recently been dispensed to the
deceased person.

Study design: Case series study; analysis of linked National
Coronial Information System (NCIS) and Pharmaceutical Benefits
Scheme (PBS) data.

Setting, participants: Closed coronial cases for deaths of people
aged ten years or older deemed to have been medicine poisoning
suicides (including multiple cause deaths), Australia, 1)uly 2013
-10 October 2019, with recorded post mortem toxicology findings.

Main outcome measures: Fatal toxicity index (FTI): deaths per
million years of use at the defined daily dose in Australia (2013~
2015); proportion of FTI attributable to medicines dispensed to the
deceased person during the twelve months preceding their death;
estimated case fatality: deaths per number of calls to poisons
information centres regarding the medicine (based on the number
of calls to the NSW Poisons Information Centre, 2013-2017).

Results: During 2013-19, 2132 deaths were classified as medicine
poisoning suicide deaths (median age, 51 years [interquartile range,
39-64 years]; 1036 girls or women [49%]). The 5703 detected
substances deemed to have contributed to death included 140
medicines. The overall FTI was 32.0 (95% confidence interval

[CI], 30.6-33.3) deaths per million years of use; overall estimated
case fatality was 1.28% (95% Cl, 1.23-1.34%) of poisoning events.
FTland estimated case fatality (each log,, transformed) were
moderately correlated (R? = 0.66). Both values were relatively

high for most opioids, sedative psychotropics, and tricyclic
antidepressants. Specific medicines with high values were
phenobarbitone, oxycodone, morphine, clonazepam, nortriptyline,
and propranolol; they were relatively low for risperidone and
lithium. The proportions of opioids and hypnosedatives that had
been recently dispensed to the deceased persons were smaller than
for antidepressant, antipsychotic, and antiepileptic medicines.

Conclusions: To reduce the risk of suicide, access to medicines
of greater toxicity and lethality should be restricted, including by
staged supply (regular supply of medicines in limited quantities),
and limiting pack sizes; real-time prescription monitoring could
detect and minimise stockpiling.

quantities, and monitoring dispensing habits.'” The implication
of medicines that are dispensed less frequently could indicate old
prescriptions, use of another person’s medicine," or diversion."

In this study, we investigated the medicines implicated in
medicine poisoning suicides in Australia during 2013-19. We
assessed their relative toxicity and lethality as FTI and estimated
case fatality, and used data linkage to determine the proportions
of cases in which medicines had been dispensed to each deceased
person during the twelve months preceding their death.
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Methods

Our study was part of the larger Australian Suicide Prevention
using Health Linked data (ASHLI) study, a population-based
case series study of all people who died by suicide in Australia
during 1 July 2013 — 10 October 2019. The ASHLi study examined
coronial cases for deaths of people in Australia aged ten years or
older that had been closed by the coroner and deemed to be the
result of intentional self-harm.""*

We extracted post mortem toxicology data for people who died
by suicide in Australia from the National Coronial Information
System (NCIS) database. Sex is classified by the NCIS according
to biological characteristics at the time of death. If the cause of
death involved a combination of methods, such as poisoning
and hanging, we deemed it a poisoning-related suicide. Suicides
were classified as medicine or drug poisoning suicides, non-
therapeutic gas or chemical poisoning suicides, or non-poisoning
suicides; this article is a case series study of medicine or drug
poisoning suicides.

Coroners’ findings were reviewed to identify which detected
substances were deemed to have contributed to the death. A
substance was considered contributory if it was specifically
mentioned by the coroner in the cause of death free-text fields, or
it matched an International Statistical Classification of Diseases,
tenth revision (ICD-10) code for poisoning exposure in the coded
ICD-10 fields (Supporting Information, table 1). Metabolites were
not considered separately if the parent drug was also detected
(Supporting Information, table 2).

Population-level medicines use

The Pharmaceutical Benefits Scheme (PBS) subsidises medicines
for Australian citizens and other eligible recipients.”” The PBS
database captures about 75% of prescription medicine use in
Australia; It does not capture inpatient public hospital medicine
use, over-the-counter medicines, or medicines dispensed
on private prescriptions.' Medicines dispensed on private
prescriptions do not meet PBS subsidy criteria (eg, off-label use),
or are priced outside the PBS-recommended price range.l(’

The PBS Statistics on Medicines reported medicine use as
defined daily dose (DDD) per 1000 population per day, based
on the mean standard daily dose of each drug for its main
indication."” The DDD/1000 population/day is consequently a
proxy measure of the total number of people taking the DDD
each day.”” We calculated the mean DDD/1000 population/day
for each medicine in Australia for the calendar years 2013, 2014,
and 2015 (the final three years of the Statistics on Medicines
dataset).

Individual linked medicine dispensing history

Post mortem toxicology findings for each individual were
merged with their PBS medicine dispensing history by data
linkage. We deemed a medicine recently dispensed if it had been
dispensed within twelve months of the date of death.

Poisons information centre calls

The New South Wales Poisons Information Centre (NSWPIC)
receives about 50% of poisonin7g—related calls in Australia,
including calls from other states.” We extracted the number of
calls regarding intentional self-poisoning exposures for each

\ medicine in the NSWPIC database during 1 January 2013 —
340 /] 31 December 2017; we excluded second or further calls regarding

an exposure. This call period was selected because reporting lag
means that complete suicide data for 2018 and 2019 were not
available (1830 of the 2132 included suicide deaths [86%] were
during 2013-2017).>™ We multiplied call numbers by two to
estimate the national figure (adjusted number of calls).

Outcomes

The specific outcomes of our study were:

» FTIvalues for medicines that contributed to death in medicine
poisoning suicides, relative to population use;

e the FTI proportions for medicines that had or had not recently
been dispensed to the deceased person;

¢ the estimated case fatality for medicines that contributed to
death in medicine poisoning suicides, relative to the number
of poisoning events (poisons information centre calls); and

« graphic classification of medicines that contributed to death
in medicine poisoning suicides according to their toxicity and
lethality.

Data analysis

As more than one substance can contribute to a death,
we calculated weighted frequencies for each contributory
substance; for example, if five substances contributed to a death,
each was assigned a weighted value of 0.2. The weighted values
were summed to calculate the total weighted frequency for a
medicine; 95% confidence intervals (Cls) were estimated using
the Poisson distribution.'™

We included substances in our analysis if they appeared in
the PBS list of medicines with DDDs, or NSWPIC calls about
intentional self-poisoning involving the substances were
recorded. Illicit drugs and non-medicines were assigned
weighted frequencies but were not included in our analysis.

We calculated the FTI value for each medicine. The numerator was
the weighted frequency for the medicine; the denominator was the
DDD/1000 pogulation /day x the 2015 Australian population size
(23.8 million)"” x five (to estimate the number of people using the
medicine over five years). We report the FTI as numbers of deaths
per million years of use, with 95% Cls estimated by dividing the
upper and lower CI values of the weighted frequency by the
same denominator. We excluded medicines for which accurate
DDD values were unlikely, including those typically used
for resuscitation in hospitals or by paramedics, and over-the-
counter medicines. We also excluded medicines with very low
DDD values (lowest fifth percentile), including medicines which
are subsidised only by the Repatriation Pharmaceutical Benefits
Scheme or require an authority prescription with specific criteria
(Supporting Information, box 1).

We also recalculated the FTI for each medicine, stratified by
whether PBS-subsidised dispensing of the medicine to the
deceased person during the twelve months preceding their
death was recorded (recently dispensed medicines) or it was not
(non-dispensed medicines).

Given the frequency of their use in the community, we also
calculated FTT values for nervous system medicines (Anatomical
Therapeutic Classificationzo) not detected in suicide deaths, but
for which published DDD values were available.

We also estimated case fatality for each medicine, by dividing
its weighted frequency by the adjusted number of intentional
self-poisoning calls to the NSWPIC; 95% Cls were estimated by



(FTI) values and the estimation of case fatality

1 Selection of medicines implicated in suicide deaths in Australia, 1)uly 2013 - 10 October 2019, for the calculation of fatal toxicity index

Suicides in Australia, 2013-2019, for
which toxicology results were available:
13664

Medicine poisoning suicides: 2132
Medicines that contributed to death: 140

v

Medicines for which DDD could be
calculated: 117

Excluded: 23

e Over-the-counter medicines: 14

e Resuscitation medicines: 3

e PBS limitations (unreliable DDD): 6

<«

A\
[Included medicines for which DDD could]

be calculated: 94

v

Medicines for which NSWPIC calls were
recorded: 136

Excluded: 10
——>| e Resuscitation medicine: 4
¢ \ery low call number: 6

A

Included medicines for which NSWPIC
calls were recorded: 126

DDD = defined daily dose; NSWPIC = New South Wales Poisons Information Centre; PBS = Pharmaceutical Benefits Scheme. 4

dividing the upper and lower CI values of its weighted frequency
by the same denominator. Not all poisoning events reported
to poisons information centres lead to hospital admissions;
NSWPIC, for example, receives calls from the public and
emergency departments. Conversely, not all poisonings result
in calls to poisons information centres. The NSWPIC database
captures a larger number of intentional self-poisonings than
alternative data sources, such as paramedic records and hospital
admissions; 28% of calls to Australian goisons information
centres are from health care professionals.”’ We estimated case
fatality for over-the-counter medicines, but not for resuscitation
medicines and medicines with very low NSWPIC call numbers
(lowest fifth percentile). We estimated case fatality from poisons
information centre cells data, but most case fatality studies are
based on hospital admission records.'**

Finally, we graphed estimated case fatality against FTI for
medicines for which both values were available.

Analyses were conducted in SAS 9.3 and Microsoft Excel.

Ethics approval

The ASHLi study was approved by the Victorian Department
of Justice and Community Safety human research ethics
committee (CF/17/23250), the Western Australian coronial
ethics committee (EC14/2018), the Australian Institute of Health
and Welfare ethics committee (EO2017/4/366), and the NSW
Population and Health Services research ethics committee
(2017/HRE1204).

Results

Toxicology results were available in the NCIS for 13 664 suicide
deaths during 2013-19 (median age, 44 years; interquartile
range [IQR], 31-57 years; 3314 girls or women [24%)]), of which
2132 were classified as medicine poisoning suicides (median
age, 51 years [IQR, 39-64 years]; 1036 girls or women [49%)])
(Box 1). Of 10530 substances identified in the toxicology reports,

2 Numbers of contributory substances identified by toxicology
analysis in 2132 medicine poisoning suicide deaths, Australia,
1)July 2013 -10 October 2019
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Number of contributory substances
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*Substance could not be assayed or detected, but determined cause of death was based
on circumstantial evidence; double occurrence of insufficient or missed data (vague
statements by coroner and International Statistical Classification of Diseases, tenth
revision code not provided); decomposition or other factors affected feasibility of forensic
testing. T Combined to avoid depicting individual values below six. 4

5703 substances were deemed to have contributed to death
(mean number per person, 2.65 [standard deviation, 1.96];
median, 2 [IQR, 1-4]), including 140 medicines (Box 2). The
total DDD for all medicines included in FTI calculations was
560 DDDs/1000 population/day (66.7 million years of use over
five years); the adjusted number of 166554 poisoning calls
was used to estimate case fatality. The overall FTI was 32.0
(95% CI, 30.6-33.3) deaths per million years of use; overall
estimated case fatality was 1.28% (95% CI, 1.23-1.34%) of
poisoning events.

Fatal toxicity index

After excluding resuscitation and over-the-counter medicines
and those with very low DDD values (Supporting Information,
table 3), we calculated the FTI for 94 medicines. The medicines
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. medicines.

with the highest FTI values (deaths per million years of use)
were clonazepam (1592; 95% CI, 1020-2368), phenobarbitone (677;
95% CI, 279-1429), oxycodone (365; 95% CI, 309-431), quetiapine
(268; 95% CI, 215-332), morphine (241; 95% CI, 163-344), and
chlorpromazine (225; 95% CI, 69.6—-654). FTI values were higher
for tricyclic antidepressants, particularly nortriptyline (214; 95%
CI, 101-421) and clomipramine (211; 95% CI, 77.3-459), than for
other antidepressants; the highest value for a non-psychotropic
medicine was for propranolol (204; 95% CI, 139-293) (Box 3;
Supporting Information, table 4).

We successfully linked NCIS data for 2040 of 2132 people (96%)
with their PBS records. The dispensed medicine FTT proportions
were larger for antidepressants (mean recently dispensed rate,
86%), antipsychotics (77%), and antiepileptics (61%) than for
opioids (53%) and hypnosedatives (59%); the dispensed medicine
FTI proportion was 64% for oxycodone, zero for phenobarbitone,
and 16% for clonazepam (Box 3; Supporting Information,
table 4). The FTI values for nervous system medicines that were
not detected and had not contributed to deaths had published
FTI values of zero (Supporting Information, table 5).

Estimated case fatality

After excluding resuscitation medicines and medicines
with very few poisons information centre calls (Supporting
Information, table 6), we estimated case fatality for 126
medicines. The medicines with the largest values were opioids
(dextropropoxyphene: 23.3% [95% CI, 7.4-53.0%]; fentanyl: 12.3%
[95% CI, 7.9-18.4%]; hydromorphone: 12.3% [95% CI, 6.0-23.0%)];
morphine: 10.3% [95% CI, 6.9-14.7%]) and phenobarbitone (12.2%
[95% CI, 5.0-25.8%]). Among tricyclic antidepressants, estimated
case fatality was highest for doxepin (7.3%; 95% CI, 3.4-13.0%),
dothiepin (71%; 95% CI, 4.2-11.4%), and nortriptyline (5.6%;
95% CI, 2.7-11.1%); among antipsychotics, it was highest for
zuclopenthixol (8.0%; 95% CI, 1.1-32.8%) and clozapine (2.9%;
95% CI, 1.4-5.6%); among cardiovascular drugs, it was highest
for diltiazem (6.2%; 95% CI, 2.6-13.4%), flecainide (4.3%; 95% CI,
0.1-23.2%), and verapamil (3.8%; 95% CI, 1.3-9.6%). The over-the-
counter medicines with highest estimated case fatality were
codeine (4.7%; 95% ClI, 3.8-5.8%), salicylic acid (3.5%; 95% CI, 0.6—
8.8%), pholcodine (3.1%; 95% CI, 0.4-10.3%), and diphenhydramine
(1.3%; 95% CI, 0.2-4.8%) (Box 4; Supporting Information, table 7).

Correlation of fatal toxicity index and estimated case
fatality

For all medicines for which we report both values, FTI and
estimated case fatality (each log,, converted) were moderately
correlated (R? = 0.66) (Supporting Information, figure 3). FTI
values and estimated case fatality were both relatively high for
tricyclic antidepressants, mianserin, clonazepam, nitrazepam,
phenobarbitone, and propranolol, particularly in comparison
with other medicines from their respective drug classes; both
values were high for most opioids (Box 5).

Discussion

Of the medicines frequently implicated in poisoning suicides in
Australia, we found that the risks of toxicity relative to population
use and lethality in cases of poisoning are particularly high
for opioids, hypnosedatives, tricyclic antidepressants, and
propranolol. Other studies of suicide have similarly reported
that the frequency of involvement, toxicity, and lethality are
| highest for opioids, hypnosedatives, and sedative psychotropic
791023 BT values were relatively high for tricyclic

antidepressants (other than imipramine) and mianserin. The
authors of other FTT studies have recommended that tricyclic
antidepressants, venlafaxine, and citalopram be prescribed
as antidepressants with caution;*** the FTI values for
mirtazapine and reboxetine in our study were higher than that
for venlafaxine. Among selective serotonin reuptake inhibitors
(SSRIs), the highest FTI values were for fluvoxamine and
fluoxetine; the estimated case fatality was highest for citalopram
and escitalopram. Among antipsychotics, the highest FTI values
were for quetiapine and chlorpromazine; the estimated case
fatality was highest for zuclopenthixol and clozapine. FTT values
for risperidone and lithium were relatively low. Other studies
have identified clozapine as the antipsychotic with the highest
FTI; both high and low FTI values for quetiapine and lower FTI
values for lithium, risperidone, and antiepileptics (as mood
stabilisers) have been reported.”**

The frequentinvolvement of psychotropic medicinesin poisoning
suicides is unsurprising, as they are accessible to people at
risk of suicide."""* The risk of toxicity associated with specific
psychotropic agents is considered by prescribing guidelines.
SSRIs are recommended as first-line antidepressants because
the risk of toxicity, especially in overdose, is lower than for
tricyclic antidepressants.***® Second generation antipsychotics
are generally less toxic in overdose than other antipsychotics,
particularly risperidone, paliperidone, and aripiprazole,” which
are available in long-acting depot injection formulations that
minimise the risk of intentional overdose.?® Lithium should also
be considered for its efficacy in reducing suicidal behaviour and
its low toxicity.

When psychotropic agents associated with greater risk of
toxicity are prescribed for complex conditions (eg, treatment-
resistant depression or schizophrenia), the potential for
stockpiling should be reduced by mechanisms such as real-
time prescription monitoring or staged supply.>® Prescribing
limited quantities (ie, the smallest practical pack size, including
partial or broken packs) could protect both the intended user
and any household members with access to their medicines.”’
Risk assessment is also warranted for non-psychotropic use of
these agents, particularly tricyclic antidepressants, which are
used for treating neuropathic pain and migraine at higher rates
of dispensing that could be monitored.*

Phenobarbitone, with a relatively high FTT in our analysis, and
barbiturates are still often implicated in poisoning suicides.”'"**
However, none of the fourteen deaths in which phenobarbitone
was implicated in our study were linked with its PBS-subsidised
dispensing, which implies that it was obtained without
prescription or used for indications other than PBS-approved
epilepsy. This finding could be related to the promotion and
online sale of barbiturates for use in suicide.”> The proportions
of recently dispensed medicines frequently implicated in suicide
were also lower for hypnosedatives and opioids than overall,
which may reflect diversion, stockpiling, private prescriptions,
or using medicines prescribed for other household members.

FTIvalues were relatively high for opioids, including oxycodone,
fentanyl, morphine, and hydromorphone. As methadone
and buprenorphine supplied in hospitals or clinics for opioid
substitution therapy were not recorded in the PBS database
during the study period,”” we may have underestimated their
prescribed use. Buprenorphine was the least toxic opioid in our
study, possibly because it is a partial opioid agonist, and because
transdermal preparations are frequently used.” In contrast, the
FTI for methadone was relatively high, as also reported by other
studies.®”



values*

Medicine (proportion dispensed)

3 Fatal toxicity index (FTI) values for the fifty prescription medicines implicated in medicine poisoning suicide deaths with highest FTI

Antidepressants
Nortriptylinet (72%)
Clomipramine (74%)
Amitriptyline (81%)
Dothiepin (87%)
Mianserin (47%)
Doxepin (84%)
Mirtazapine (88%)

Reboxetine (70%) f
Fluvoxamine (100%)
Fluoxetine (92%)
Venlafaxine (94%)

Moclobemide (73%) }

Duloxetine (96%)
Desmethylvenlafaxinet (87%)
Antipsychotics

Lurasidone (73%) |
Quetiapine (86%)
Chlorpromazine (93%)
Clozapine (75%)
Amisulpride (100%)
Olanzapine (83%)
Haloperidol (54%)
Zuclopenthixol (0%)
Aripiprazole (82%)
Hypnosedatives
Clonazepam (16%)
Diazepam (75%)
Nitrazepam (61%)
Temazepamt (79%)
Oxazepamt (74%)
Alprazolam (46%)
Antiepileptics
Phenobarbitone (0%)
Topiramate (84%)
Lamotrigine (65%)
Carbamazepine (68%)
Valproic acid (96%)
Phenytoin (83%)
Pregabalin (88%)
Opioids
Oxycodone (64%)
Morphinet (28%)
Hydromorphone (45%)
Fentanyl (53%)
Tapentadol (67%)
Tramadol (59%)
Others*
Propranolol (82%)

Atomoxetine (100%) f

Bupropion (0%) }
Baclofen (84%)

Labetalol (0%) }
Hydroxychloroquine (82%)

Sulfamethoxazole (0%) |

Benztropine (38%) }

T
[ T T T 11110 T
0.1 1

@ |

°
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10 100 1000 10000

Fatal toxicity index (deaths per million years of use) (95% CI)

psychotropic medicines; grey: non-psychotropic medicines. 4

Cl = confidence interval. * The FTl values for all 94 medicines for which FTI values were calculated are provided in the Supporting Information, table 4. The weighted value of each medicine
was adjusted according to the number of medicines deemed to contribute to each death. “Proportion dispensed” refers to medicines dispensing to the deceased person during the twelve
months preceding their death, as recorded in the Pharmaceutical Benefits Scheme database. The vertical dotted line is overall FTI for all 2132 medicine poisoning suicide deaths (32.0
deaths per million years of use; 95% Cl, 30.6-33.3 deaths per million years of use). T Included only if parent compound was not also detected (Supporting Information, table 2). # Dark circles:

The frequent involvement and relatively high lethality of
calcium channel blockers (especially diltiazem and verapamil)
and propranolol in poisoning suicides have also been reported
in other studies.”’® When prescribing non-psychotropic
medicines such as propranolol, physicians should consider
assessing the suicide risk of the patient.

Among the over-the-counter medicines we assessed, estimated
case fatality was relatively high for antitussives and sedating
antihistamines, medicines that are misused for recreational

purposes or sedation.’*® Diphenhydramine was the over-
the-counter medicine most frequently implicated in overdose
suicides in Toronto, Canada.” Up-scheduling or real-time
recording of supply could reduce harm from these medicines.
The estimated case fatality of codeine was relatively high; it was
re-scheduled during the study period (in 2018) from over-the-
counter to prescription only, and the number of self-poisonings
has subsequently declined.® Sales of dextropropoxyphene-
containing products were discontinued entirely in 2018.%
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4 Estimated case fatality for the fifty medicines implicated in medicine poisoning suicide deaths with highest case fatality values*

Medicine (proportion dispensed)

Antidepressants
Doxepin
Dothiepin
Nortriptylinet
Mianserin I t
Amitriptyline I
Clomipramine |
Moclobemide 1 | O |
Reboxetine [ O !
Mirtazapine
Vortioxetine f !
Venlafaxine
Antipsychotics |
Zuclopenthixol H
Clozapine —@—
Amisulpride 1 O 1
Hypnosedatives |
Nitrazepam |
Bromazepam F | O f
Clonazepam

@
Oxazepamt —@—

Temazepamt
Diazepam
Antiepileptics ;_._¢
Phenobarbitone
Phenytoin I
Opioids
Dextropropoxyphene
Fentanyl
Hydromorphone
Morphinet

I
[
\
|
[
|
|
[

Methadone ‘ @
| }_e_<
|
I
[

I
[
\
|
\

Codeine
Pholcodine F
Oxycodone
Tramadol
Otherst#
Quinine
Hydroxychloroquine
Diltiazem
Flecainide ;
Verapamil
Salicylic acid f
Insulin
Propranolol
Amiodarone
Labetalol
Metoprolol
Digoxin }
Orphenadrine I
Atenolol F

Amlodipine

Indapamide t {
}
]

Gliclazide f
Hydrochlorothiazide f |
Diphenhydramine } o y

[ T T T 11717 T T T 117171

0.01% 0.1% 1% 10% 100%

Estimated case fatality (95% ClI)

Cl = confidence interval. * The estimated case fatality for all 126 medicines for which FTI values were calculated are provided in the Supporting Information, table 7. The weighted value of

each medicine was adjusted according to the number of medicines deemed to contribute to each death. Open circles indicate four medicines that are available over the counter or without
prescription; fatal toxicity index values could not be estimated for these medicines. The vertical dotted line is overall estimated case fatality for all 2132 medicine poisoning suicide deaths (1.28%;
95% Cl,1.23-1.34%). T Included only if parent compound was not also detected (Supporting Information, table 2). ¥ Dark circles: psychotropic medicines; grey: non-psychotropic medicines. 4
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flunitrazepam. FTT values for bromazepam and flunitrazepam
Our FTI calculations were based on PBS medicines dispensing  were high, but no suicide deaths involved these agents as
data. We may have overestimated the FTI for items with restricted ~medicines dispensed to the deceased person; they may have
subsidisation and those that are often dispensed on private been taken as illicit or diverted benzodiazepines, or prescribed
prescriptions, including quinine, zopiclone, bromazepam, and  on private prescriptions.
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both values were available, by drug class*
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*The dotted lines indicate the overall FTI and estimated case fatality for all 2132 medicine suicide deaths. Resuscitation and over-the-counter medicines are not depicted; results for medicines
with unusual dispensing patterns (Pharmaceutical Benefits Scheme limitations, very small numbers) or statistically non-significant 95% confidence intervals for FTI or estimated case fatality
should be interpreted with caution (indicated by +). The overall FTI and estimated case fatality for a drug group (for medicines for which both values were available) are indicated by an open

Australian DDD data have not been published after 2015. This
may affect the FTI for medicines such as pregabalin, for which
the prescribing criteria changed several times during the study
period.38 Further, the DDD refers only to the main indication
for a medicine. Frequent off-label low dose (25mg) use of

quetiapine as a sleep aid, for example, could consequently lead
to underestimating the number of users.”’

Estimated case fatality was based on calls to NSWPIC about
intentional self-poisonings. However, not all poisonings lead to
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calls, and people may be more likely to call about substances
they know to be toxic, such as tricyclic antidepressants. We
extrapolated the number of NSWPIC calls to Australia as we did
not have calls data for other poisons information centres. The
ranking of our case fatality estimates was similar to those of
case fatality studies based on hospital admissions data.'® Data
for some medicines with very high FTI values or estimated case
fatality were limited, and should be interpreted with caution.

Toxicology analysis detected alcohol in 4318 of 13664 suicide
cases (32%).° Risky alcohol use is associated with suicide and
can increase the toxicity of poisoning combinations, especially
sedative medicines.>"® We included mixed methods of suicide,
such as hanging with poisoning (259 of 2132 included cases, 12%).
While all medicines in our study were coded in the NCIS database
as contributing to death, they may have been less important than
other non-medicine substances or suicide methods.

Conclusions

Of the medicines detected in poisoning suicides in Australia
during 2013-19, measures of toxicity and lethality were highest
for opioids, sedative psychotropics, and tricyclic antidepressants;
phenobarbitone, oxycodone, morphine, clonazepam, and
nortriptyline were ranked particularly high on these measures,
as was propranolol. In contrast, the toxicity of risperidone and
lithium were relatively low. To reduce the risk of suicide, access
to medicines of greater toxicity and lethality should be restricted,

including by staged supply (regular supply of medicines in
limited quantities) and limiting pack sizes. Real-time prescription
monitoring could detect and minimise stockpiling. Knowledge
of the differences in the toxicity of medicines within a class could
facilitate the prescribing of safer agents as first line medications.
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