Pregabalin misuse-related ambulance attendances
in Victoria, 2012-2017: characteristics of patients and
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The known: Pregabalin misuse is increasing worldwide, and is
associated with acute psychiatric and medical harms, but patterns
of pregabalin misuse in Australia have not been reported.

The new: The rate of pregabalin-related ambulance attendances
has increased tenfold since 2012, associated with an increase in the
national prescription rate. Patients frequently misused pregabalin
with other sedatives, particularly benzodiazepines, and almost
40% of misuse-related events requiring paramedic attendance
were suicide attempts.

The implications: Caution is required when prescribing
pregabalin for patients using other sedatives. Misuse might be

Qeduced by restricting dispensing of the drug.

)

(CNS) depressant that was originally developed as an anti-

epileptic agent, but it is now also used to treat fibromyalgia,
generalised anxiety disorder, and patients with neuropathic pain.
In Australia, pregabalin prescribed as an anti-epileptic is subsi-
dised and also (since 2013) when prescribed for treating neuro-
pathic pain. The number of prescriptions has risen dramatically
since 2013, and by 2015 the total Pharmaceutical Benefits Scheme
(PBS) costs for pregabalin were among the highest for any drug.'

Pregabalin is an anticonvulsant and central nervous system

Pregabalin misuse is increasing worldwide.”” Individuals take
higher than recommended doses of pregabalin for its euphoric
effects,*® whereby physical dependence has been reported, 7 or
for self-harm.® There is a growing black market for pre§abahn in
populations at high risk of misuse, including in prisons,” " where
pregabalin is sometimes prescribed for pain relief in preference to
opioids.”'*" Alcohol should not be consumed while taking prega-
balin, and additive side effects are also possible if it is taken with
other CNS depressants, including benzodiazepines and narcotic
pain medications.”"*!® Despite these recommendations, the number
of reports about pregabalin being misused for recreational purposes
in combination with sedatives, including alcohol, opioids, cannabis,
and benzodiazepines, is increasing,2 and this concomitant use is as-
sociated with risks of respiratory depression'® and death.”

A recent meta-analysis of risk factors for pregabalin misuse iden-
tified a history of substance misuse (particularl ly of opioids) and
comorbid psychiatric conditions as important.” Caution should
be exercised when prescribing pregabalin for people with a his-
tory of psychiatric problems, as severe psychiatric side effects
are possible, including mood changes, new or increased depres-
sion and anxiety, and new onset suicidal ideation and behaviour.
The manufacturer’s medication guide and other guidelines rec-
ommend that the patient should advise the prescribing doctor
about previous depression, mood problems, suicidal thoughts
or behaviour, and abuse of alcohol or other drugs, and that the
physician should be alert to the development of these symptoms
during treatment.”*'>!

Abstract

Objective: To compare changes in pregabalin prescribing and
misuse-related ambulance attendances; to characterise the patients
attended by paramedics for pregabalin misuse-related harms; to
assess the association of pregabalin misuse with use of other
sedatives and with suicidal ideation and self-harm; to compare the
characteristics of pregabalin misuse-related harms in people who
misuse pregabalin according to whether or not they also used other
sedatives.

Design, setting, participants: Retrospective analysis of data on
ambulance attendances in Victoria, January 2012 - December 2017,
for which pregabalin misuse-related harms were a contributing
factor.

Main outcome measures: Rates of pregabalin misuse-related
ambulance attendances, pregabalin prescription rates (each
6-monthly); patient characteristics, including age, sex, history of
drug misuse or psychiatric problems, concurrent use of other
sedatives, and current suicidal ideation and self-harm.

Results: There were 1201 pregabalin misuse-related attendances
during the study period; the rate increased from 0.28 cases per
100 000 population in the first half of 2012 to 3.32 cases per

100 000 in the second half of 2017. The attendance rate was
strongly correlated with prescription rates in Australia (r = 0.90;

P =0.001). 593 attendances (49%) were for people with a history
that may have contraindicated prescribing pregabalin. Pregabalin
was frequently misused with other sedatives (812 attendances,
68%), particularly benzodiazepines (440, 37%); 472 attendances
(39%) were associated with suicide attempts. People who misused
pregabalin with other sedatives more frequently presented with
moderate to severe impairments of consciousness, but the
frequency of suicide attempts was similar whether other sedatives
were concurrently used or not.

Conclusions: Rates of pregabalin misuse-related ambulance
attendances in Victoria have increased markedly over the past 6
years. Caution is required when prescribing pregabalin for people
taking other sedatives. Limiting the dispensing of this drug may
reduce the risks associated with its misuse.

In Australia, adverse event reporting to the Therapeutic Goods
Administration (TGA) predominantly detects effects experienced
by people to whom the drug has been appropriately prescribed
and administered. It is notable that the number of pregabalin-
related adverse events reported to the TGA has declined since
2013 despite the dramatic increase in prescribing.19 However,
adverse event recording systems are prone to underreporting;”’
Coroners Court of Victoria data indicate that pregabalin-related
mortality has increased since 2013, and that pregabalin is now
among the ten drugs most frequently implicated in overdose
deaths in Victoria (unpublished document, Coroners Court of
Victoria, August 2018).
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We analysed ambulance attendance data to assess acute
pregabalin-related harms in the community. These data can help
improve our understanding of the characteristics of people who
experience acute harms because of pregabalin misuse, including
their comorbid psychiatric conditions and concurrent use of al-
cohol or other CNS depressants and sedatives. Our specific aims
were:

« to assess changes in the rates of ambulance attendances re-
lated to pregabalin misuse and to compare them with changes
in prescribing rates;

« to characterise the patients attended by paramedics for pre-
gabalin misuse-related harms, including individuals with a
history of drug misuse or psychiatric problems that may have
contraindicated the prescribing of pregabalin;

« to assess the extent to which the misuse captured by ambu-
lance attendance data is associated with misuse of other seda-
tives or with suicidal ideation and self-harm; and

« to compare the characteristics of pregabalin misuse-related
ambulance attendances and harms for people who misuse
pregabalin according to whether or not they also used other
sedatives.

Methods

The Ambo Project

Data on pregabalin-related ambulance attendances were col-
lected for the Ambo Project, a collaboration between Turning
Point and Ambulance Victoria. The Ambo Project collection and
coding methods have been described previously.”** In brief,
Ambulance Victoria provides Turning Point with data from the
Victorian Ambulance Clinical Information System (VACIS), their
electronic patient care record system. A filtered dataset of cases
involving alcohol, other drugs, or mental health symptomology
is provided to Turning Point, where a specialist team of research
assistants employ a systematic and validated coding system to
extract information from the clinical notes. The core criterion for
determining whether alcohol or another drug was involved in a
case was whether information in the clinical notes indicated that
the immediately preceding or recent (not chronic) over- or inap-
propriate ingestion of the substance or medication was likely to
have contributed significantly to the reason for the Ambulance
Victoria attendance.

Pregabalin-related ambulance attendances

All emergency ambulance attendances in Victoria (1 January
2012 — 31 December 2017; ie, the complete dataset available at
the time of writing) in which pregabalin misuse was identified
as a significant contributor to the attendance were included in
our analysis. Pregabalin-related ambulance attendances were
defined as those in which a person prescribed pregabalin had
consumed it too frequently or at higher than recommended
amounts; a person had consumed pregabalin not prescribed
to them; or a person had consumed pregabalin together with
other substances that contributed to the ambulance attend-
ance. Pregabalin misuse must have contributed significantly
to the attendance, but other drugs or substances may also have
been over- or inappropriately consumed. Our criteria spe-
cifically captured information about misuse-related events,
whereas adverse event reporting to the TGA captures data
only for adverse events in people who have used a prescribed
medication as directed.

Demographic information

For all pregabalin misuse-related attendances, patient age
(under 18, 18-29, 30-39, 40-49, 50-59, 60 or more years) and
sex (male, female) were recorded. Prescribing of pregabalin
for people less than 18 years of age is specifically contraindi-
cated." Evidence of suicidal ideation or harms to self and con-
current misuse of other sedatives, as recorded by the attending
paramedics, was also analysed. Police or prison custody and
recent release from prison have been coded since 1 January
2013; we did not include these variables in our analysis of 2012
data.

Suicidality

The Ambo dataset allows differentiation of intent if suicidal
thoughts or behaviours are recorded during the attendance. The
attendance is coded as being an alcohol or other drug overdose
(self-poisoning); as a suicide modality (suicidal ideation or sui-
cide attempt); an accidental overdose; or an overdose with un-
known intent. We excluded cases of completed suicide (fewer
than five) because this category is underrepresented in ambu-
lance data; paramedics do not attend all deaths, and it may not
be possible to determine intent or substance use when they do
attend.

Concurrent sedative use

Concurrent misuse of pregabalin and other sedatives was de-
fined as concomitant use of pregabalin at the time of the attend-
ance and at least one other sedative (alcohol, cannabis, heroin,
benzodiazepines, opioid analgesics, or methadone).

History of drug misuse or psychiatric problems

A history of drug misuse or psychiatric problems was de-
fined by historical evidence of depression, self-harm, suicidal
ideation, suicide attempt, or alcohol or other drug misuse;
these are problems that may have contraindicated pregabalin
prescribing.

Statistical analysis

Changes over time were assessed by aggregating monthly am-
bulance attendance data into 6-month blocks. Attendance data
were not collected during October—December 2014 because of
industrial action by paramedics; the July-December 2014 data
therefore included only 3 months’ data. The most recently avail-
able monthly prescriptions data (July 2013 — October 2017) were
obtained from the PBS Date of Supply report.”” This provides
national- but not state-level prescription data and does not detail
the conditions for which pregabalin was prescribed. Monthly
prescription data were aggregated into the same 6-month blocks
as the ambulance attendance data. Population rates were calcu-
lated using Australian Bureau of Statistics estimated resident
population data, with the population applied at the end of each
6-month interval.**

Relationships between categorical variables were analysed in
Pearson x” tests. The relationship between prescription num-
bers and ambulance attendances was analysed with the Pearson
correlation test. P <0.05 was deemed statistically significant.
Statistical analyses were conducted in Stata Statistical Software
13 (StataCorp).

Ethics approval

Ethics approval was obtained from the Eastern Health Human
Research Ethics Committee (reference, E122-0809).
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Time period (6-month blocks)

pregabalin prescriptions (Australia), 2012-2017, by 6-month period

Features of pregabalin-related ambulance
attendances for people misusing both pregabalin

and other sedatives
- 2500 The characteristics of patients who had misused pre-

gabalin differed according to whether they had also

- 2000 E taken another sedative (Box 3). A greater proportion
=) of attendances for men than for women involved
Lsoo § concurrent misuse of pregabalin and other sedatives
§ (54% v 46%); a higher proportion of patients who had
| 000 & missed pregabalin and another sedative presented
g_ with a Glasgow Coma Scale score below 13 (23% v
v 12% for pregabalin misuse alone). However, the pro-

portions of patients with current suicidal ideation or

harms to self were similar whether patients had also
used other sedatives or not.

Discussion

do not influence the interpretation of the results.] ¢

* Because of industrial action by paramedics during October-December 2014, only 3 months’ attendance
data are available for the period July-December 2014. [Correction added on 11 December 2018, after first
online publication: The axes on the graph were incorrectly labelled and have been corrected. The changes

The rate of pregabalin-related ambulance attend-
ances in Victoria has dramatically increased since

Results

Numbers of pregabalin-related ambulance attendances

Between 1 January 2012 and 31 December 2017 there were 1201
pregabalin misuse-related ambulance attendances in Victoria.
The 6-monthly rate increased more than tenfold, from 0.28
cases per 100 000 population in the first half of 2012 to 3.32 cases
per 100 000 in the second half of 2017 (Box 1). The pregabalin
misuse-related attendance rate was strongly correlated with the
prescription rate in Australia (July 2013 — October 2017: r = 0.90;
P =0.001), with an 18.4% increase in ambulance attendances for
each additional 100 000 prescriptions.

Demographic characteristics of patients

There was no sex difference in the numbers of pregabalin misuse-
related ambulance attendances (602 men [50.1%], 596 women
[49.9%)]). More than half the attendances were for people aged
30-49 years; by age group, the numbers of attendances were:
under 18 years, 45 (3.7%); 18-29 years, 219 (18.2%); 30-39 years, 321
(26.7%); 40-49 years, 285 (23.7%), 50-59 years, 192 (16.0%); 60 years
or more, 139 (11.6%). Of the 1201 attendances, 593 (49.3%) were
for people who had a history of depression, self-harm, suicidal
ideation, suicide attempt, or misuse of alcohol or other drugs that
may have contraindicated prescribing pregabalin. Of the five pre-
existing conditions that contributed to such histories, the most
frequent were a history of depression (485 patients, 40.4%) or a sui-
cide attempt (195, 16.2%). A small number of pregabalin misuse-
related attendances were for people in police or prison custody
(15, 1.2%) or who had recently been released from prison (10, 0.8%).

Concurrent sedative use and self-harming behaviours

Concurrent use of other sedatives and suicide attempts were fre-
quently recorded during pregabalin misuse-related attendances
(Box 2). In 812 pregabalin misuse-related attendances (67.6%), pa-
tients had used pregabalin together with at least one other seda-
tive. A total of 187 attendances (15.6%) were for people who had
attempted suicide and concurrently used pregabalin and ben-
zodiazepines, 147 (12.2%) for people who had attempted suicide
and concurrently used pregabalin and alcohol, and 121 (10.1%)
for people who had attempted suicide and concurrently used
pregabalin and opioid analgesics.

2012, parallel with increases in prescribing rates.
This finding is consistent with those of other inves-
tigations of pregabalin-related mortality,”” but may also reflect
increasing levels of prescription drug misuse” or a shift toward
pregabalin misuse by people who misuse other drugs. In any
case, the increased availability of pregabalin affords more op-
portunities for its misuse.

The age and sex distribution of the patients seen in pregabalin-
related ambulance attendances were similar to those for people
who misuse other pharmaceuticals in Australia.”” However,

2 Other sedative use, current suicidal ideation, and harms to
self for patients in 1201 pregabalin misuse-related ambulance
attendances in Victoria, 2012-2017

Number*
Total number of pregabalin misuse-related 1201
attendances
Concurrent consumption of other sedatives: any 812 (67.6%)
Benzodiazepines 440 (36.6%)

Alcohol 321(26.7%)
Opioid analgesics 254 (21.1%)
Heroin 100 (8.3%)
Methadone 53 (4.4%)
Cannabis 43 (3.6%)
None 389 (32.4%)
Current suicidal ideation or harms to self
Suicide attempt 472 (39.3%)
Suicidal ideation 22 (1.8%)
Self-injury 19 (1.6%)
Self-injury threat 0
Nature of overdose
Alcohol or drug overdose as a suicide modality 478 (39.8%)
Accidental overdose 81(6.7%)
Intent unknown 253 (21.1%)

Multiple sedatives or behaviours may have been involved in individual attendances. ¢
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3 Characteristics of patients in 1201 pregabalin-related
ambulance attendances in Victoria, 2012-2017, by concurrent
use of other sedatives

Pregabalin misuse
Without other With other
sedatives sedatives P

Total 389 812

Sex <0.001
Men 165 (42.4%) 437 (53.8%)

Women 221(56.8%) 375 (46.2%)

Age (years) <0.001

Under 18 32 (8.2%) 13 (1.6%)
18-29 64 (16.5%) 155 (19.1%)
30-39 96 (24.7%) 225 (27.7%)
40-49 87 (22.4%) 198 (24.4%)
50-59 43 (11.1%) 149 (18.3%)

60 or more 67 (17.2%) 72 (8.9%)

History of drug misuse or 0.06

psychiatric problems*

Absent 212 (54.5%) 396 (48.8%)
Present 177 (45.5%) 416 (51.2%)

Physical presentation
Glasgow Coma Scale 47 (12%) 185 (22.8%) <0.001

score <13

Outcome
Transported to hospital 341 (87.7%) 728 (89.7%) 0.30

Current suicidal ideation or harms to self
Suicide attempt 157 (40.4%) 315 (38.8%) 0.60
Self-injury 7 (2%) 12 (1.5%) 0.68
Suicidal ideation 6 (2%) 16 (2.0%) 0.60

Multiple sedatives or behaviours may have been involved in individual attendances.

*History of depression, self-harm, suicidal ideation, suicide attempt, or misuse of alcohol

orotherdrugs. ¢

it is worrying that almost half the pregabalin misuse-related
attendances were for people with a history of drug misuse or
psychiatric problems that may have contraindicated its prescrip-
tion (history of depression, self-harm, suicidal ideation, suicide
attempt, misuse of alcohol or other drugs). As the source of
pregabalin was not recorded, we could not determine in indi-
vidual cases whether the drug was obtained on prescription or
by diversion or other illegal means. Nevertheless, our findings
suggest that there is a group of people who are likely to misuse
pregabalin and may be at risk of its undesirable psychiatric side
effects. Clinicians should carefully review the indications for
prescribing pregabalin and remind patients that it is illegal to
give their medications to other people.

There was considerable overlap between pregabalin-related
attendances in which a suicide attempt was recorded or the
concurrent use of another sedative (most frequently, benzodi-
azepines) was noted. Concurrent use with other sedatives was
more frequent for men and patients aged 30-59 years, but the
proportions of patients with a history of drug misuse or psychi-
atric problems were similar whether another sedative was used

or not. The proportion of patients with Glasgow Coma Scale
scores below 13 (ie, moderate or more severe brain injury) was
higher for those who combined pregabalin with another seda-
tive, but the frequencies of current suicidal ideation or harms
to self were similar in both groups. Collectively, these findings
suggest that people who misuse pregabalin while taking other
sedatives are at greater risk of medical harms than those who
misuse it alone, but are at no greater risk of acute psychiatric
harms.

The Ambo dataset records information about patients attended
by an ambulance, and data collection ends at the point when
paramedics either treat the individual or transport them to fur-
ther care; that is, final clinical outcomes are not captured. The
trajectory and clinical outcomes of those with pregabalin-related
ambulance attendances should be further explored by linking
ambulance attendance data with other datasets (eg, emergency
department and hospital admissions data).

Pregabalin misuse was frequently combined with misuse of
benzodiazepines, alcohol, or opioid analgesics. Pregabalin is
sometimes prescribed off-label for tapering benzodiazepine
therapy for people with generalised anxiety disorder,”® but the
combination of pregabalin and benzodiazepines can also elicit a
particularly desirable euphoria,”making it attractive for recre-
ational users. The concurrent misuse of pregabalin and opioid
analgesics entails specific risks, particularly depression of CNS
and respiratory function," increasing opioid-related mortality
risk by as much as 68%.”® Clinicians should ensure that con-
sumers are aware of the risks of these interactions, and be par-
ticularly cautious when considering prescribing pregabalin for
patients who are taking other sedatives. They should also direct
patients to the NPS MedicineWise guidelines on how to safely
take pregabalin.”’

Limitations

Our study was limited by our analysing secondary data col-
lected for operational purposes, as collection and coding biases
and incomplete or inconsistent recording of variables are pos-
sible. Further, ambulances do not attend all suicides, so that
suicide is underrepresented in the Ambo dataset; consequently,
the contribution of pregabalin misuse to suicide in Victoria
could not be determined, as this would require analyses of, for
instance, coronial data. The involvement of a substance in the
reason for an ambulance attendance is determined from in-
formation provided by the patient, others at the scene, or the
paramedics’ clinical observations and assessment, not from
toxicology testing. A patient’s history of drug misuse and psy-
chiatric problems is determined in a similar manner. Further,
the Ambo data referred to ambulance attendances in Victoria,
whereas pregabalin prescription data were collated nationally
and may therefore not reflect state-based prescribing patterns.
Finally, we analysed data for publicly funded PBS prescriptions,
not privately purchased pregabalin; any resulting underestima-
tion of rates, however, is likely to be minor because of the high
cost of private prescriptions.

Conclusion

We found that pregabalin misuse as reflected in data for am-
bulance attendances has increased dramatically in Victoria
over the past 6 years, that a large of proportion of people
who misuse pregabalin and require paramedic assistance
concurrently use other sedatives, and that pregabalin misuse
is associated with acute psychiatric and medical harms. Our
study was based on unique information about the acute harms



resulting from pregabalin misuse that is not available from
other sources, providing detailed insights into the context
of pregabalin misuse and the characteristics of pregabalin-
related ambulance attendances. Our novel, Australian-
specific findings can guide clinical practice and pregabalin
prescribing, meeting the acute care needs of patients during
an ambulance attendance related to pregabalin misuse, and
regulatory programs such as real time prescription monitor-
ing in Victoria by SafeScript (https://www?2.health.vic.gov.au/
safescript). Our findings are consistent with overseas reports
on trends in pregabalin misuse, and interventions being con-
sidered in other countries may be relevant to Australia, includ-
ing changes to scheduling, as implemented or planned in the

United Kingdom, the United States and Norway, and limits on
dispensing to minimise the risks of pregabalin misuse.
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