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Executive Summary 
 

Any Schedule 4 medications monitored by the real-time prescription monitoring (RTPM) system 
must be carefully chosen to sufficiently mitigate harm without adding to the regulatory burden of end 
users or diluting the impact of the RTPM on Schedule 8 medications. This report addresses many 
challenges surrounding collecting and interpreting information that might aid a truly informed 
decision as to which Schedule 4 medications should be monitored on a RTPM system to reduce 
medication-related morbidity and mortality. Overdose deaths, poisons information centre data, 
ambulance callout data as well as trends of use, misuse and abuse have been derived from the 
peer-reviewed literature and multiple local databases, delineating where possible the harm from 
individual medications. This has helped build an understanding of the evolution of harm from 
individual prescription medications so that current and future harms might be appreciated. 
Endpoints have been corrected for supply per prescription in order to estimate the true burden of 
harm for each drug and its potential for prescription monitoring. 
 

Multiple confounders might influence these assessments, including forensic misattribution, 
misattribution in reporting, misestimates of supply and toxicity of combination compounds. Death 
due to a specific medication may represent not just direct pharmacological dangers and the cultural 
pattern of use, but also the type of consumer that is using it and their risk profile. The previous 
experience in Australia and the US has demonstrated two unintended systemic consequences of 
regulation: the chilling effect, where prescribers might make suboptimal changes in prescribing to 
avoid increased regulations, and the substitution effect, or ‘squeezed balloon’ effect, where harm is 
displaced to related medications if regulation is not coordinated across these medications.  
 

Benzodiazepines were subject to the substitution effect with the rescheduling of alprazolam and 
there is no pharmacological or practical reason to think this would not occur again in the future. 
Clonazepam, alprazolam and diazepam are associated with high metrics of harm but all 
benzodiazepines seem harmful and, in any case, the evidence would strongly support a co-
ordinated approach to monitoring all in this class to avoid the substitution effect. The z-drugs have 
similarly been associated with high metrics of harm and would also be susceptible to the 
substitution effect from benzodiazepines if not similarly monitored. Quetiapine has higher metrics of 
harm than other antipsychotics and many other medications, and has been strongly associated with 
trends of abuse. Its harm appears largely independent of heroin or methamphetamine. Schedule 4 
codeine is associated with high total levels of harm but less so when considered in the context of 
supply, however multiple confounders make this interpretation difficult. Tramadol, pregabalin and 
gabapentin demonstrate a stable and low burden of harm proportionate to supply. 
 

In summary, benzodiazepines and z-drugs confer a significant burden of harm and require a co-
ordinated response across the class to reduce systemic harm. Quetiapine appears to represent a 
true and sustained source of harm markedly in excess of other antipsychotics and antidepressants. 
The harm from Schedule 4 codeine in the current regulatory environment appears mitigated 
although its estimation is subject to confounders. Other prescription medications examined did not 
demonstrate a large current direct correlation to prescription medication-related harm. Precedents 
suggest that, with effective implementation, a RTPM system could reduce the harm that carefully 
selected Australian Schedule 4 medications pose and, while not sufficient to control overdose 
deaths by itself, is likely to be an important innovation if supported by a suite of related measures. 
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Chapter 1. Introduction and rationale of research 
question 

 
1.1. Why is a RTPM system required? 
 
A real time prescription monitoring (RTPM) system is intended to monitor the prescribing and 
dispensing of prescription medications in a given jurisdiction, with information ideally 
accessible to prescribers, pharmacists and government regulators. It represents the most 
recent generation of prescription drug monitoring programs, and is intended to reduce 
inappropriate multiple prescribing events, reduce fraudulent prescribing and improve quality 
of care by facilitating a patient-centred approach in addressing prescription drug misuse(1). 
It also could be used to collect important data regarding trends of use of monitored drugs 
which are not currently collected in Australia and which could be used to direct other public 
health interventions. These benefits need to be weighed against concerns regarding 
increased regulatory burden for health practitioners having to check the system, prescription 
of suboptimal therapeutic options, wrongful categorisation and the potential for breaches of 
patient privacy through inappropriate use of the system. In the case of Victoria, these factors 
are under constant consideration from the Real Time Prescription Monitoring Taskforce in 
each aspect of implementation. It is in this context that this report has been commissioned 
by the Taskforce. 
 
It should be noted that this report was commissioned in the context of an existing plan to 
implement a RTPM system in Victoria in 2018 and thus is not intended to address the overall 
validity of such plans. The authors strongly support the implementation of RTPM, but 
acknowledge the significant challenges in ensuring that implementation best serves the 
needs of all end users and the patients they serve. 
 
1.2. Why might Schedule 4 medications be monitored? 
 
Determination of which drugs should be entered as Controlled Drugs on Schedule 8 of the 
Poisons Standard (Standard for the Uniform Scheduling of Medicines and Poisons) is closely 
regulated. The Therapeutic Goods Administration (TGA) manages the scheduling of 
pharmaceutical drugs under the ‘cascading’ guidelines detailed in the Australian Health 
Ministers’ Advisory Council’s Scheduling Policy Framework(2). For a medication to be 
entered onto Schedule 8, the following factors must be met: 
 

1. The substance is included in Schedule I or II of the United Nations Single Convention 
on Narcotic Drugs 1961 or in Schedule II or III of the United Nations Convention on 
Psychotropic Substances 1971. 

2. The substance has an established therapeutic value but its use, at established 
therapeutic dosage levels, is recognised to produce dependency and has a high 
propensity for misuse, abuse or illicit use. 

3. The substance has an established therapeutic value but by reason of its novelty or 
properties carries a substantially increased risk of producing dependency, misuse, 
abuse or illicit use. 
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Medications may still lead to significant harm as a consequence of misuse, abuse or illicit 
use and yet may not satisfy the above factors. Despite a process of constant reassessment 
(which has led to ‘upscheduling’ of a number of drugs in the context of changing patterns of 
use) the Poisons Standard and its associated regulatory mechanisms may be insufficient to 
optimally address risk of harm for all medications. The RTPM system might be able to detect 
and prevent emerging misuse (including therapeutic misadventure) and abuse in individual 
patients, as well as broader trends which might suggest changes in use or risk of diversion 
for individual medications. 
 
Anecdotally there have been significant concerns regarding the harm that some Schedule 4 
medications might cause, both locally and internationally. Diazepam has been considered by 
a number of key stakeholders as a potential source of significant harm from trends in their 
own data and personal experience, and was considered for ‘upscheduling’ at the same time 
as alprazolam in 2013, but was considered not to sufficiently meet the above factors. It may 
be the case that harm from such medications could be mitigated by the RTPM system 
without the burden of Schedule 8. 
 
Limitations to monitoring Schedule 4 medications to a RTPM system 
 
It is important to recognise that the RTPM system may be insufficient alone to optimally 
protect consumers from prescription drug-related harm, but that it may be part of an overall 
multifaceted solution. A number of organisations already exist to manage different aspects of 
this approach and monitoring of Schedule 4 medications should not be expected to remove 
the need for these organisations, nor does it necessarily reduce the benefit that might be 
derived from other interventions. 
 
It is important that any RTPM system should be sufficiently inclusive as to adequately 
perform its purpose in mitigating harm without unreasonably adding to the significant 
regulatory burden that prescribers and pharmacists already face, or diluting the impact of the 
RTPM on the actions of prescribers and pharmacists related to Schedule 8 medications. Any 
decision to monitor a medication on the RTPM system must take this into account. It should 
be noted that there are no plans or precedents in Australia for inclusion of Schedule 4 
medications in any other jurisdiction, although alprazolam was a Schedule 4 medication at 
the time of its inclusion in the Tasmanian RTPM system. 
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1.3. How should this report be interpreted, and what are its limitations? 
 
This report was commissioned by the Victorian Department of Health and Human Services’ 
Real Time Prescription Monitoring Taskforce to derive, in a limited timeframe, the existing 
evidence which would aid the decision to include or exclude Schedule 4 medications on the 
RTPM system. Due to restraints on cost and time, the depth of analysis of this report has 
been restricted to readily accessible data sources and may exclude other data. To this end, 
while previously unpublished data has been extracted and analysed from several different 
databases, the intention of this report is strictly only to support the stated aim rather than 
other academic interests. Use of this report for other purposes is therefore limited as the 
style and complexity of analysis has been performed with relevance to the research question 
in mind. 
 
Use and replication of this report 
 

 

This latest edition of this report has been made publicly available by Victorian 
Department of Health and Human Services, who have gained expressed permission to 
access and publish information from the administrators of the relevant databases only 

for the purpose of this report. 

The administrator of each database retains the academic intellectual property over their 
data. 
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Chapter 2. Scope of this report 
 
The challenge faced in deciding on the inclusion of Schedule 4 medications on the RTPM 
system is that no organisation or researcher has previously addressed this specific situation. 
In addition, given that each intervention should be interpreted in the context of the 
environment surrounding it, there are few, if any, directly applicable precedents. 
 
2.1. How can we understand the need for a drug to be included on the RTPM system? 
 
There are three areas which might contribute to our understanding of a drug’s suitability for 
inclusion for monitoring on a RTPM system: 

- An estimation of the current harm that it confers in a local context with consideration 
to the amount and manner that it is used, 

- An understanding of the trends in its misuse and abuse seen globally, to help us 
predict emerging threats of harm, and 

- A survey of the precedents for monitoring the drug and subsequent changes to the 
burden of harm. 

The combination of these three factors combined can be used to assess the current and 
future need for a drug to be increasingly monitored.  
 
Not all three factors are equal. A burden of drug misuse or abuse rarely develops overnight; 
it progressively emerges over years. Some earlier indicators, such as observations of 
misuse, diversion and ambulance presentations, become evident earlier than other ‘harder’ 
endpoints such as drug-related overdose deaths. Given the process for adding new drugs is 
the future is yet to be confirmed, this window of opportunity must be utilised to ensure those 
drugs with current emerging trends are included. To this end, noting trends in overseas use 
may not carry the significance for current need that overdose deaths might, but it may be 
one of the better tools to fulfil the difficult task of predicting future need. 
 
It should also be noted that it is crucial that data not be overextrapolated or considered 
without its broader context. Public health interventions do not exist in the context of a 
vacuum and inclusion of a drug by other jurisdictions does not mean it is appropriate, nor 
does apparent failure mean that the intervention is unsuccessful. The escalation over the 
last decade of prescription medication abuse in North America means that the trend itself is 
an escalating one, and effective programs have rarely achieved their goals without a co-
ordinated multi-faceted response. Precedents may speak to the effectiveness of a similar 
intervention in Australia but only if viewed through the correct lens. 
 
This report will address these factors in turn, and seek to interpret their significance to an 
Australian RTPM system, but no evidence will be able to guarantee the appropriateness or 
otherwise of including a drug. 
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Chapter 3. Approach to the research question 
 
3.1 What data are important when considering evidence of harm from prescription 
drugs? 
 
Harm can come about from prescription drugs in many different domains, and consequently 
there are many organisations that are responsible for monitoring these different domains. 
The diversity of organisation involved is further accentuated by a spread of governance for 
different domains of harm in Australia between federal and state government organisations 
as well as non-governmental organisations. A direct consequence of this decentralised data 
collection is that, while a large pool of data exists, it is highly heterogenous in nature as each 
organisation aims to collect data which serves the purposes relevant to that particular 
organisation. 
 
This presents a significant challenge to answering this research question as no organisation 
has specifically sought to determine the harm from Schedule 4 prescription drugs, and thus 
such information has not been previously compiled. In considering Schedule 4 prescription 
drugs specifically, it is important to determine what information is useful. 
 
Granularity of individual drug contribution to harm 
 
The scheduling of drugs in Australia is determined on risk of harm from individual drugs 
rather than of overall drug classes(1). A consequence of this is that currently many important 
drug classes contain individual drugs in different schedules. Critically, tramadol, 
dextropropoxyphene and codeine (in combination formulations ≤30mg) are different to other 
prescription opioids in that they will all be regulated by Schedule 4 in 2018 (when codeine in 
combination formulations <30mg are due to be ‘upscheduled’ from Schedule 3 to Schedule 
4), and alprazolam and flunitrazepam are the only benzodiazepines not regulated by 
Schedule 4. 
 
Data collection which includes Schedule 4 medications seldom makes a distinction between 
medications based on schedule, and often measures of harm from medications are grouped 
by overall drug class. The Victorian Government itself, in collecting drug usage statistics, 
moved to collecting drug statistics aggregated by drug class from 2012 onward. This means 
that, to quantify total harm from schedule 4 drugs, one must study each potentially harmful 
drug individually within a data set rather than simple extraction by schedule. In the absence 
of accessible individual drug data, aggregated drug class data may help to suggest overall 
trends in harm when interpreted in combination with other data. 
 
Combinations of individual drugs contributing to harm in an individual 
 
One factor affecting the attribution of causality to individual drugs can be the combination in 
which they are taken, and whether that combination has the plausible capacity for additive 
toxicity. A benzodiazepine may be taken in a non-toxic, therapeutic range cumulative dose, 
but if taken in combination with other benzodiazepines similarly dosed can lead to harm. 
Similar harm may occur from the combination of drugs leading to pharmacodynamic drug 
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interactions such as between related drugs (such as gabapentin and pregabalin) and drugs 
with similar toxicities (such as drugs with high serotonergic potential). These combinations 
may be prescribed by a single prescriber, but may also be prescribed by different prescribers 
oblivious to the prescribing intentions of others. 
 
The presence of such a drug combination helps to suggest that harm has been directly 
derived from the administration of drugs constituting the combination, and it would seem 
plausible that a RTPM system would help to identify this potential for harm at either a 
prescriber or pharmacist level. This is particularly the case where estimations of causality 
have been made more conservatively. Potentially harmful combinations are therefore of 
interest to this report where it is possible to examine them. 
 
Intent associated with drug-associated harm 
 
Prescription medications may be easily accessible and can be used by individuals to enact 
intentional self- harm or overdose from supratherapeutic use. The majority of pharmaceutical 
drug-related harm in Victoria, however, comes about from unintentional harm associated 
with therapeutic misadventure (Dwyer 2016). Many data sets have come to document 
perceived intent as this may be important in targeting preventative interventions. Given that 
a RTPM system might assist the prevention of intentional and unintentional harm, this 
information is considered not essential to the assessment. It should be noted, however, that 
understanding intent may be relevant in specific circumstances to allow for interpretation of 
future risk from the introduction of a RTPM system. 
 
Demographic data associated with drug-associated harm 
 
Location, age, sex and indigenous status are all frequently recorded in some data sets as 
they may be used to target certain interventions for at-risk groups. A RTPM system, by its 
nature, should be applied universally without discrimination and is designed to capture both 
self-use and diversion. For these reasons, demographic data have not been a focus of this 
assessment. 
 
Examining diversion 
 
Harm can come about as a direct or indirect consequence of diversion. Direct harm (eg 
crime associated with the theft of prescription medications) is unlikely to be affected by a 
RTPM system. An RTPM system will be likely to affect indirect harm from diversion (eg 
overdose from illicitly traded prescription drugs, if not modified to non-prescription drugs) in 
the same way as harm not arising from diversion, and similar overall metrics will capture 
indirect harm and harm not arising from diversion (eg overdose-related deaths). In addition, 
this report was asked to only consider the potential for misuse of prescription medications 
rather than modification of prescription medications to illicit drug substances (such as 
pseudoephedrine to amphetamines) or monitoring of such drug trends. For these reasons, 
diversion has not been specifically examined in this assessment. 
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3.2 How can we interpret data related to harm from prescription drugs in the context 
of changing usage and supply? 
 
For a prescription drug to warrant increased monitoring it is more important to consider the 
harm that might arise proportional to usage or from an individual prescription rather than the 
overall burden of harm to the community. Drugs which are frequently used would be 
expected to inflict greater total harm to the community compared with less frequently used 
drugs and therefore total harm may not accurately reflect the risk posed by an individual 
prescription drug. Furthermore, increased usage of a drug over time may better explain an 
increase in total harm rather than other temporal trends in abuse or misuse. This distinction 
is not absolute as increased usage itself may reflect a temporal trend in abuse or misuse, 
particularly if this increased usage is not able to be otherwise readily explained. 
 
Factors that may contribute to increased usage and supply 
 
It is important to recognise that factors outside of trends in abuse or misuse may explain 
changes in overall use. 
 
Changes in funding arrangements may alter rates of use, even if these seemingly appear to 
be subtle. Pharmaceutical Benefits Scheme (PBS) funding arrangements for pregabalin 
were changed in 2013 from a routine authority prescription limited to the Repatriation 
Pharmaceutical Benefits Scheme (RPBS) (which required the prescriber to make a phone 
call to an authority hotline) to a streamline authority prescription (which requires the 
prescriber to write a short alphanumeric code on the prescription). The subsequent increase 
in per capita consumption of pregabalin between 2011 (the last applicable year for data from 
the last Pharmacy Guild survey of private prescription dispensing) and 2016 could be 
conservatively estimated at thirteen-fold, from 233,059 prescriptions to 3,226,555 
prescriptions (see Appendix 1). Furthermore on the RPBS, where access criteria were 
identical but the method of obtaining that approval changed, use itself changed markedly 
after this change in funding approval (Fig. 3.2.1). 
 

 
Figure 3.2.1. RPBS prescriptions in Australia for pregabalin for neuropathic pain, 2011-2015 
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Changes in regulation may also alter rates of use. The Therapeutic Goods Administration 
(TGA) scheduling delegate rescheduled alprazolam from Schedule 4 to Schedule 8, with 
implementation in February 2014. Poisons information calls(2) and other metrics 
consequently reduced in absolute quantity; this change however does not necessarily reflect 
a reduction in harm proportional to usage (i.e. harm on average from an individual 
prescription of alprazolam). Usage per capita through the PBS halved between 2012 and 
2015 (see Appendix 1), complicating the harm proportional to usage. In addition, it should be 
noted that this can change rates of use and harm for related drugs whose regulation has not 
been co-ordinated, displacing use and harm to these drugs (known as the substitution or 
‘squeezed balloon’ effect’, see Figure 4.1.1.) 
 
Any such statistics must therefore be interpreted in their overall funding and regulatory 
context. 
 
Estimating harm per prescription 
 
The estimation of harm proportional to usage is complicated by the difficulty in estimating 
usage in any given jurisdiction. 
 
First, prescriptions for schedule 4 medications in Australia can be issued through parallel 
funding mechanisms without community-wide universal monitoring of use. Prescriptions can, 
depending on eligibility, be issued as eligible for PBS or Repatriation Pharmaceutical 
Benefits Scheme (RPBS) funding, but are subject to the restrictions on formulation, 
indication and quantity as specified in the PBS Schedule. Prescriptions can also be issued 
privately and schedule 4 medications prescribed in this manner are only recorded by the 
prescriber (or their organisation) and the dispensing pharmacy. 
 
This usage has been of ongoing interest to the Pharmaceutical Benefits Advisory Committee 
(PBAC), and in particular, the Drug Utilisation Sub-Committee (DUSC) who make relevant 
data publicly accessible and for which there is significant precedent as a research tool(3). In 
the periods 1989-1999 and 2001-2011, DUSC commissioned the Pharmacy Guild of 
Australia to conduct an annual survey of sentinel pharmacies belonging to Guild members to 
estimate non-PBS prescription volumes. This included private prescriptions as well as PBS 
prescriptions priced under the general payment co-payment. At the time of data from the last 
survey in 2011, 370 dispensing pharmacies contributed data, and previously in 2002 the 
Australian Bureau of Statistics (ABS) had validated the representative nature of these 
pharmacies. As this survey was representative rather than comprehensive, the way in which 
these data were subsequently published by the DUSC in their annual Australian Statistics on 
Medications (ASM) report was as a defined daily dose per 1000 people per day (DDD) 
alongside equivalent data from the PBS. Using this proportion, it is therefore possible to 
estimate the private prescription usage in Australia up until 2011. A further estimate can be 
made using regression of the existing data to project private prescription DDD and thus total 
prescriptions from 2012 onward. This process and its details are illustrated in chapter 4.2. 
This estimation of supply can be used (as it has done by other investigators(4, 5)) to 
calculate a normalised rate of deaths or incidents per prescription, known as a fatal toxicity 
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index(6) or incident toxicity index. This has been expressed in this report as deaths or 
incidents per million prescriptions. The indices are expressed per prescription, as opposed to 
by per number of defined daily dose (DDD). While this does facilitate comparison at the state 
level more easily (where DDD data is not published), more importantly is this more relevant 
for a prescription monitoring system where any points of systematic control occur a set 
number of times per prescription (at prescribing, dispensing etc). This might argue to bias 
against drugs which provide smaller numbers of DDDs per prescription, but the more valid 
comparison for this report is the relative evidence of harm in the current context, including 
the current regulatory environment, which includes limited supply per script. 
 
This approach is limited by a number of factors, importantly including the presumption that 
trends in use are progressive and are not subject to significant external variables which 
might invoke sudden changes in the patterns of use such as the changes in funding 
arrangements and regulation as detailed above. The possible effect of these factors, 
especially on alprazolam and pregabalin, is noted in commentary throughout the relevant 
parts of this report. 
 
Secondly, it should be noted that diversion might complicate estimations of use. These data 
will capture diversion from individual prescriptions filled in Australia but may not capture data 
from non-prescription diversion or access from overseas sources. Importation of Schedule 4 
prescription drugs for personal use is allowed under TGA regulations however is unlikely to 
be a significant factor for the prescription drugs examined given their affordability under the 
PBS and the absence of regulation. Future assessments following the implementation of a 
RTPM system should consider the role of importation if possible as increased monitoring 
may lead to a preference for access through this method. 
 
Thirdly, it should be noted that standard prescriptions are for variable numbers of defined 
daily doses and thus comparisons of the total number of prescriptions may not represent the 
total burden of medication consumed. It might be considered that the total number of 
prescriptions is a better consideration for the risk of overdose that might be improved by a 
RTPM system. It should nevertheless be considered that prescriptions for medications such 
as clonazepam may allow for over six months’ supply of normal use and may therefore 
underestimate use and overestimate harm proportional to usage. 
 
It is nevertheless of greater utility to consider the impact of prescription drugs in the context 
of harm per prescription using the methods above than to consider total harm in isolation. 
This report therefore publishes, where appropriate, both absolute harm and harm 
proportional to prescription usage.  
 
 



11 | P a g e  
 

Evidence to inform the inclusion of Schedule 4 prescription medications 
on a real-time prescription monitoring service 

Chapter 4. Evidence of harm in Australia from 
Schedule 4 medications 

 
The first factor considered in understanding the suitability of drugs for inclusion for 
monitoring on a RTPM system is an estimation of the current harm that it confers in a local 
context with consideration to the amount and manner that it is used. 
 
To this end, this report has assessed data relating to different elements of harm in Australia. 
Two broad categories of data sources exist: that available in the indexed peer-reviewed 
literature, and that available from local databases, whether published in reports (commonly 
referred to as ‘grey literature’) or raw data (either collated statistics or raw data sets). 
 
4.1. Indexed peer-reviewed literature and selected other reports 
 
The methodology for this review of the peer-reviewed literature is articulated in Appendix 2, 
and is described in a narrative form given the gross heterogeneity of the data sources. It 
should be noted that data published in the peer-reviewed literature often reflects aggregated 
summaries obtained from local databases. This report will describe the peer-reviewed 
literature as it is published but will suggest where further information can be found in 
following sub-chapters. It is crucial that the peer-reviewed literature and the other reports 
discussed in this section are not considered a comprehensive assessment of local evidence 
for harm as significantly more detail is often available in data from local databases. 
 
One Australian source of peer-reviewed literature of note is that derived from the Hunter 
Area Toxicology Service based in Newcastle, New South Wales (NSW). Since its 
establishment in January 1987, this service has provided a full toxicology treatment service 
and, since 1992, has comprehensively captured structured prospective data on every adult 
(age ≥14 years) toxicology presentation to any hospital in the area in its catchment of 
approximately 500,000 people through its referral service(1). A number of peer-reviewed 
articles have been derived from this database, and it provides a valuable local cross-
sectional insight into typical usage habits and overdose. 
 
Opioid medications (codeine, tramadol, dextropropoxyphene) 
 
It is well documented that there has been increasing usage of prescription opioids in 
Australia, and overall unaggregated harm has mirrored this rise. This is described in a 
published overview of publicly available data from Australian Institute for Health and Welfare 
(AIHW) sources(2). This study first examined opioid-related hospitalisations recorded in the 
National Hospital Morbidity Database excluding those from heroin, methadone and other 
narcotics, and showed an increase from 605 to 1464 cases from 1998 to 2009. The death 
rate cumulatively due to accidental poisonings from illicit and prescription opioids recorded in 
the Australian Bureau of Statistics (ABS) Causes of Death increased from 0.78 to 1.19 
deaths per 100,000 people between 2002 and 2011. More recent data from the same 
sources but specific to Victoria demonstrated a similar phenomenon(3). Data from either 
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study cannot be delineated further due to the methods of collection and more recent data are 
presented in chapter 4.8 using the same data sources. 
 
More specifically, the rise in codeine-related deaths in Australia has been well documented 
and has heavily contributed to a decision to reschedule over-the-counter codeine in 
December 2016. Data from the National Coronial Information System (NCIS) showed an 
increase in the rate of codeine-related deaths from 3.5 per million in 2000 to 8.7 per million 
in 2009, equivalent to approximately half of the burden of deaths from Schedule 8 opioids(4). 
Most of these deaths were due to multiple drug toxicity and were accidental rather than 
intentional overdoses. In a cohort of unexpected deaths where alprazolam was detected, 
codeine was the second most commonly detected individual drug after diazepam(5). It 
should be noted that this is on the background of a significant base of codeine abuse. In the 
National Opioid Medications Abuse Deterrence (NOMAD) study, which included a survey of 
patients who inject, snort, chew or smoke prescription opioids, 43-61% had used codeine 
recently, although few experienced overdose(6, 7). Codeine was also the equal most 
common presenting problem drug in a survey of clients of Australian drug treatment services 
who had graduated from prescription drug misuse(8), and the number of people being 
treated for primarily for codeine dependence more than tripled in the eight years between 
2002-3 and 2010-11(9) . Codeine has therefore led to a large burden of mortality in the 
context of an even broader base of possible abuse. 
 
In contrast, few data from the peer-reviewed literature exist about tramadol-associated 
morbidity and mortality, and those which do largely focus on tramadol’s serotonergic 
properties and the potential for serotonin syndrome when combined with other drugs of high 
serotonergic potential. An observational case series examined all 71 tramadol overdoses 
captured by the Newcastle toxicology service prospective cohort between 2000 and 2013, 
and while seizures occurred in 8 patients and respiratory depression in 13 patients, no 
patients developed serotonin syndrome despite many of them also ingesting other 
serotonergic medications(10). A qualitative description of serotonergic risk in patients using 
methylenedioxymethamphetamine (MDMA) also suggested that the risk of serotonin 
syndrome with co-ingested tramadol was low. A coronial series looking at deaths over seven 
years involving serotonergic drugs found tramadol was detected in 11 of 28 cases with 
possible serotonin toxicity, but only in 1 of 5 cases where the pathologist reported serotonin 
toxicity, and in this case tramadol was combined with citalopram(11). Apart from this and 
another case report of a single tramadol overdose patient experiencing serotonin syndrome 
(12), there are few other data to suggest this clinical situation is common and while other 
cases may not have been reported as they may not have been considered sufficiently novel, 
on the basis of the representative cohort the risk of serotonin syndrome from tramadol 
overdose appears a lesser concern.  
 
It should be noted that, in the NOMAD cohort, tramadol was infrequently used by those 
manipulating prescription opioids despite the corresponding high rates of tramadol 
prescribed at the time of the survey(6, 7), very few unexpected deaths where alprazolam 
was detected also had tramadol detected(5), only one person was abusing tramadol in a 
survey of 75 prescription opioid abusing clients of Australian drug treatment services(8) and 
amongst patients who had received buprenorphine or methadone and had needle syringe 
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programmes, very few reported tramadol use(13). It therefore seems less likely that tramadol 
is commonly abused. 
 
Following electrophysiological cardiac concerns(14) and the identification of a ten-times 
increased risk of mortality with dextropropoxyphene-paracetamol compared to codeine-
containing compounds(15), dextropropoxyphene was planned to be withdrawn in Australia in 
line with actions in other countries(16, 17). A series of appeals made to the Administrative 
Appeals Tribunal in 2013(18), however, subsequently led to two products remaining 
available in Australia subject to mandated prescribing regulations aimed at improving 
prescribing and reducing prescription shopping(19). As a consequence, few peer-reviewed 
data have subsequently been recorded about dextropropoxyphene. It should be noted that 
no deaths due to dextropropoxyphene were recorded between 1991-2010 in the Newcastle 
toxicology service(1). 
 
Benzodiazepines 
 
There has been an increasing burden of harm noted in Australia from benzodiazepines. As a 
drug group, benzodiazepines have been recorded as causing the highest attendance rates 
for ambulances in Melbourne(20, 21), the highest number of presentations for medication-
related overdose to an inner-city Melbourne emergency department(22), causing the highest 
number of presentations for deliberate self-poisoning to a different large health network in 
Melbourne(23), being the most commonly detected prescription drug class in injured 
Victorian drivers following motor vehicle accidents(24), and the largest cause of admissions 
to the comprehensively captured Newcastle toxicology service prospective cohort(1). It was 
also the most common prescription medicine recently taken by drug and alcohol service 
clients in a survey in Sydney(25). Local and global trends in misuse and abuse are further 
described in greater detail in chapter 5.1 of this report but what is clear is that regular 
benzodiazepine use is associated with a significantly increased rate of benzodiazepine-
related mortality, particularly in non-elderly populations(26), and while the proportion of 
poisonings in older people attributable to benzodiazepines is decreasing, it still remains the 
greatest contributor by drug class(27). 
 
Benzodiazepines appear to be particularly hazardous in combination with opioids, an 
escalating trend globally which has been associated with escalating harm in large 
cohorts(28), and is also addressed in chapter 5.1 in the section ‘Combination with other 
drugs’. Beyond the additive risk of respiratory depression conferred by both drugs, the 
reason for the increased risk from this combination is unclear(29). In Australia, heroin users 
are more likely to clinically overdose if they have recently used benzodiazepines(30), and 
methadone users even more so(31). It is also notable that the majority of deaths associated 
with alprazolam were accidental multidrug overdoses(5) and there is no clear reason why 
this would be unlikely to extend to other benzodiazepines. This is all particularly concerning 
as this is not an infrequent combination, with 19% of people in the NOMAD cohort of opioids 
abusers having benzodiazepine dependence(7). 
 
It is nevertheless difficult to separate the possibility of confounding from benzodiazepines, as 
a frequently used drug, acting as ‘bystander’ drugs. It is particularly commonly used in high-
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risk individuals, having been shown in different Australian cohorts to be the most commonly 
combined drug with prescription opioids(32), buprenorphine opioid replacement(13) and 
alcohol(21). It has also been shown that pre-incarceration benzodiazepine use is associated 
with non-fatal overdose in injecting drug users recently released from prison in 
Queensland(33). It is correspondingly hard to interpret, from the peer-reviewed literature, to 
what extent benzodiazepines are culpable for harm or to what extent they are ‘bystander’ 
drugs who may even have putative effects in attenuating drug-induced manic violence and 
the corresponding harm to users and others. 
 
Another limitation of the peer-reviewed literature for evidence of harm from benzodiazepines 
in Australia is that it is almost all unaggregated between different benzodiazepines in the 
period prior to rescheduling of alprazolam. Prior to rescheduling, alprazolam had been the 
fastest growing drug in class for emergency department presentations(34) and, in the twelve 
months following rescheduling, prescribing, dispensing, and poisons information centre calls 
all reduced(35). This means that harm arising from alprazolam may have subsequently 
reduced and concordantly reduced the overall harm associated with the drug class. It should 
be noted that, with an unco-ordinated response across all benzodiazepines, patients might 
preference the less regulated Schedule 4 benzodiazepines and derive more harm from 
these(36) (harm from the restricted benzodiazepine causing displacement of harm to other 
benzodiazepines, known as the substitution effect or ‘squeezed balloon’ effect). 
 

 
Figure 4.1.1. Coroners Court of Victoria overdose deaths register (Coronial Prevention Unit), 
benzodiazepine related deaths by year. Area relates to frequency; multiple specific 
benzodiazepines may have contributed to a single death so overall area overrepresents total 
deaths. Note as alprazolam related deaths (represented by the purple segment) decrease, 
diazepam (grey segment) and clonazepam (orange segment) related deaths increase. This 
constitutes the substitution effect (or ‘squeezed balloon’ effect), where an uncoordinated 
response leads to the restricted drug being displaced by others in class. Constructed from 
data published by Lloyd et al.(36)  
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In summary, in the peer-reviewed literature benzodiazepines do seem to represent an 
increasing source of harm in Australia, particularly in combination with other drugs, but the 
peer-reviewed literature alone is insufficient to appreciate the impact of Schedule 4 
benzodiazepines or the potential effect of mitigating confounders such as ‘bystander’ status 
and changes after the rescheduling of alprazolam. 
 
Other sedatives (‘z-drugs’, barbiturates, baclofen, doxylamine, clonidine) 
 
The ‘z-drugs’, of which only zolpidem and zopiclone are registered by the TGA for human 
use in Australia, were initially intended to be improvements on benzodiazepines by more 
selectively targeting the same GABA-A receptors, and were intended to not impair memory 
and cognition as greatly as benzodiazepines but still lead to sedation and coma in 
overdose(37) and have been associated with amnesia and compulsive behaviour in 
Australia(38). In NSW, a cohort looking at Department of Forensic Medicine cases between 
2001-2010 where zolpidem was detected showed toxicity in one-third, but also showed 
death as a consequence of compulsive behaviour in two other cases, although in the context 
of usage at that time the authors felt the number of cases was “relatively small”(39). More 
current data are found later this chapter. 
 
Phenobarbital is one of only two barbiturates registered by the TGA for human use in 
Australia and has increasingly infrequently used with the introduction of newer anti-
epileptics; consequently, few data describe its associated harm in Australia. It should be 
noted that in the Newcastle toxicology service prospective cohort that prescribing steadily 
declined over the time of the study period to become almost negligible, and that from 1993 
onward overdoses were only occasional. No data were captured for primidone. 
 
Baclofen, a GABA-B receptor agonist, has been used for spasticity and increasingly off-label 
for alcohol abuse. It lacks the affinity for the GHB receptor that gamma-hydroxybutyric acid 
has, and has not been associated with euphoria and the consequent abuse potential. Its 
withdrawal syndrome, in contrast, can present with a marked withdrawal delirium. In 
addition, baclofen does have some GABA-A effect which can lead to sedation and anxiolysis 
and cases of abuse in Australia with and without suicidal intent have been reported(40). In a 
ten year experience from the Newcastle toxicology service prospective cohort, 23 overdoses 
were seen with no associated deaths(41). 
 
Doxylamine, a first generation antihistamine, had a mild sedative effect and is frequently sold 
in combination with analgesics or pseudoephedrine in order to aid sleep. Few Australian 
data have explored harm that might arise from it independent of other drugs in combination. 
 
Clonidine, a centrally acting alpha-2 adrenergic agonist and imidazoline receptor agonist, 
was initially used as an anti-hypertensive, but in the last thirty years has come to be used for 
opioid and alcohol dependence, sedation and attention deficit hyperactivity disorder. Despite 
being prescribed to potentially high risk patients, few data describe overdose in Australia. 
Between 1988-2015 in the Newcastle toxicology service prospective cohort there were only 
133 admissions for clonidine poisoning, and none of died or had other severe toxicity(42). 
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Anti-psychotics 
 
As a class, there has been increased visibility from the overall burden of antipsychotic-
related harm in Australia. In the Newcastle toxicology service prospective cohort, there was 
a large increase in atypical antipsychotic-related overdoses from 2002 to 2012 as a 
proportion of total overdoses(1). A further subgroup analysis in this cohort showed that this 
increase was accompanied by a proportionate decrease in typical antipsychotic-related 
overdoses, and that while the absolute number of total antipsychotic overdoses increased by 
1.8 times over 26 years, total antipsychotic prescribing increased by 2.3 times over the same 
period(43). 
 

 
Figure 4.1.2. Changes in prescription rates and overdoses related to atypical antipsychotics 
in the Newcastle toxicology service prospective cohort. Quetiapine-related overdoses (green 
line) increase dramatically over time in comparison to other drugs and prescribing (shaded 
green segment) and constitute a large segment of total atypical antipsychotic overdoses 
(black line). Replicated from Berling et al.(43) 
 
Quetiapine has possibly demonstrated the most concerning trend of all the antipsychotics in 
recent years, underpinned by an earlier progressive increase in off-label prescribing(44, 45). 
This has been particularly prominent given its notable toxidrome(46-48). In the Newcastle 
toxicology service prospective cohort, as time progressed, quetiapine-related overdoses 
increased out of proportion to increases in prescribing and in relation to olanzapine and 
risperidone overdoses and prescribing (Fig. 4.1.2.). This has corresponded with concerns 
from post-marketing surveillance of misuse and diversion(49) and data from several different 
sources suggesting increasing evidence of harm in Australia in different domains, more than 
other atypical antipsychotics(50). It is of note that initial data surrounding quetiapine toxicity 
from coronial sources did not suggest a disproportionate burden of misuse(49) but 
subsequent analyses of an injecting drug user cohort(51) and ambulance data(45) have 
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suggested increasing misuse and harm. This trend is especially notable in the context of 
declining olanzapine and risperidone-related harm despite increases in prescribing(45), and 
few other recent Australian data describe concerns from atypical antipsychotic overdoses. 
This suggests that concern regarding quetiapine in particular has become progressively 
more evident over time. 
 
Anticonvulsants 
 
Despite often being prescribed to at-risk patients, particularly when used off-label for a 
number of psychiatric disorders, few Australian data detail evidence of harm from 
anticonvulsants, with only infrequent prescribing in cases from the Sydney Mental Health 
Client Mortality Audit(52) and only case reports of overdoses recorded otherwise.   
 
There is increasing concern globally regarding gabapentinoid drugs (pregabalin and 
gabapentin)(53), the use of which has escalated rapidly. In Australia, this change was 
particularly precipitated by changes in PBS approval mechanisms (see Chapter 3.2). While 
systematic reviews have captured its abuse potential and growing evidence of harm 
globally(54), this has not yet been captured in the Australian peer-reviewed literature.  
 
Anti-depressants 
 
In considering the evidence of harm from antidepressants, it should be noted that patients 
being treated with antidepressants often suffer from depressive disease which predisposes 
to suicidality. This can make data regarding detection rather than causality difficult – for 
example, in NSW between 2001 and 2010 the vast majority of occasions when citalopram 
was detected on forensic investigation it was incidental rather than contributory(55). There 
has also previously been concern that antidepressants themselves (particularly the newer 
generation agents) might increase the risk of suicidal ideation in young people, culminating 
in the US Food and Drug Administration (FDA) issuing a black-box warning in 2004 on the 
basis of a series of meta-analyses. This warning did appear, despite a modification in 2007, 
to reduce prescribing rates of antidepressants in Australia(56), and while the evidence is 
challenging for Australian prescribers to interpret(57) it does seem probable that the risk of 
suicidality from antidepressants is outweighed on an ongoing basis by the benefit from 
therapy(58). This discussion is contextual to evidence of harm from antidepressants but a 
full discussion of this sits outside the scope of the report and is fully addressed in other 
publications(59). 
 
It should be noted that the introduction of newer generation antidepressants has coincided 
with a significant reduction in toxicity in Australia. In examining the Victorian Emergency 
Minimum Dataset (VAED), from 1998 to 2007 there was a progressive decline in overdoses 
proportional to supply in all classes, with the older tricyclic antidepressants (TCAs) and the 
newer serotonin selective reuptake inhibitors (SSRIs) demonstrating similar rates 
throughout(60). Similar data have been seen in the Newcastle toxicology service prospective 
cohort with TCAs and SSRIs in more contemporary data since 1998, and with serotonin 
noradrenaline reuptake inhibitors (SNRIs) since 2004 since their use became more common 
and more practiced(1). In the same cohort between 1991 and 2010, the time during which 
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newer generation antidepressants have been introduced in Australia, antidepressant 
prescribing has increased sixfold but the overall proportion of poisonings has only increased 
by 1.34 times(1). This mirrors a trend that antidepressants as a class seem broadly safe, 
and their burden of harm has lessened over time. 
 
It is generally considered that TCAs are the most dangerous of the antidepressants in 
overdose(61), and in medication-related ambulance callouts between 1998 and 2002 in 
Melbourne they had the highest rate of altered conscious state of any drug type(21). Having 
said this, while over the course of the Newcastle study TCAs led to the highest number of 
overdose deaths of drugs considered to be ‘usually prescribed’, this was not only 
overshadowed by opioid-related deaths over the same period, but also TCA-related 
poisonings as a proportion of the total have declined since 1995, as have TCA-related 
poisonings proportional to supply. This change may relate to better prescribed usage of 
TCAs, prescribing of TCAs to lower-risk patients (particularly as off-label usage has 
increased), measures which reduce abuse potential (particularly as off-label usage tends to 
be in lower doses using lower dosage tablets), or a combination of all of these factors. 
 
In the context of frequent prescribing, SSRI overdose is relatively common. It represented 
the third most common cause of deliberate self-poisoning in adolescents to a Victorian 
paediatric emergency department(62) and the third most common cause of medication-
related ambulance attendances in Melbourne(21), yet as seen in these cohorts the sequelae 
of overdose are often less severe. The risk of serotonin syndrome is often considered with 
SSRIs, particularly in combination with MDMA(63); it is notable however, that while a 
coronial series of deaths involving serotonergic drugs over seven years showed 9 of 28 
cases with SSRIs detected who has possible serotonin toxicity, SSRIs were evident in only 1 
of 5 had serotonin toxicity reported by the pathologist, and this was in combination with 
tramadol(11). Severe toxicity with SSRIs is less commonly reported; of 79 consecutive 
escitalopram poisoning presentations to the Newcastle toxicology service prospective cohort 
over a similar period, none had life-threatening serotonin toxicity and neurological toxicity 
was rare(64). 
 
It should be noted that any favourable effect of SSRIs compared to other serotonergic 
antidepressants in contemporary series may be partially attributable to its current status as 
first-line therapy; patients deliberately self-poisoning with venlafaxine were more likely to 
have suicidal intent that those deliberately self-poisoning with SSRIs(65). Despite this, the 
suggestion from larger cohorts in the peer-reviewed Australian data is that the patterns of 
harm from SNRIs are similar to that of SSRIs. In the Newcastle toxicology service 
prospective cohort, SNRIs represent the second most common cause of overdose by 
antidepressant class, but also the second most frequently prescribed, and currently have 
stable rates of overdose at levels similar to SSRIs and TCAs(1). While similar questions are 
often raised about serotonin syndrome about SNRIs as with SSRIs, duloxetine does not 
appear to overrepresent in reported sudden deaths when taken alone, although it has 
significant serotonergic potential in combination(66) (and particularly in combination with 
CYP2D6 inhibitors such as paroxetine), and toxidromes associated with desvenlafaxine 
similarly tend to be relatively mild(67). 
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There are limited Australian data on other antidepressants, but these are also largely 
reassuring. Mirtazapine overdoses appear to be stable and similar to other antidepressants 
when compared proportional to supply. It was also shown to be relatively benign in overdose 
by the Newcastle toxicology service prospective cohort(68) and even its serotonergic 
potential, which is part of its therapeutic justification, has been questioned(69). Lithium 
poisoning has a low mortality rate, and the majority of the morbidity arises from chronic 
rather than acute lithium poisoning(70). Moclobemide, despite its serotonergic and QT 
interval prolonging potential, has yet to produce concerning Australian data regarding its 
overdose; a series of 75 patients with moclobemide deliberate self-poisoning failed to 
demonstrate any cardiac arrhythmias(71). In short, none of the antidepressants appear, from 
the Australian peer-reviewed literature, to show significant evidence of harm, particularly 
compared to the other drug classes considered by this report. 
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4.2. Approach to understanding evidence from local databases 
 
A significant body of evidence describing current patterns of harm deriving from prescription 
medications can be found outside the peer reviewed literature, in the multiple local 
databases which are essential for monitoring different aspects of prescription drug harm. 
While peer reviewed literature often draws on these databases, often what is published is 
limited by the scope of the question, which inevitably looks at a specific problem which rarely 
approaches mirroring that which this report addresses. In addition, the delay in the peer 
review process confers a delay in appreciating emerging drug trends. 
 
It is impractical to assess every Schedule 4 prescription drug in every database, especially 
given that many of the data that comprise this section of the report were given pro bono out 
of the goodwill of the administrators of the relevant databases. Drugs have been selected to 
assist with answering the research question underpinning the report. Drugs to be analysed 
have been selected on the risk profile conferred to them on the basis of the peer-reviewed 
literature of harm which help to highlight drugs of concern (chapter 4.1) and global trends in 
misuse and abuse which might predict emerging local threats (chapter 5). In addition, the 
top-ranking drugs from the Coronial Prevention Unit reports have been the focus of our 
investigations. In this respect, this is not designed to be a comprehensive survey of the local 
databases for all drugs but to focus on the drugs likely to be problematic. 
 
Appreciating concordant use and fatal toxicity/incident toxicity indices 
 
One weakness of data derived directly from local databases of interest is that the endpoint is 
the total number of deaths or other incidents observed in their cohort (coronial databases, 
patients accessing their service etc.). This fails to address the disparity that more frequently 
supplied medications will be more greatly represented then medications of similar harm 
which are less frequently supplied medications. The reasons behind this, the principles 
behind the method used, and the in-principle limitations of this process are further outlined in 
chapter 3.2. 
 
For this report, a ratio of PBS supply to total supply was calculated using DDD data (defined 
daily dose/1000 people/day), as illustrated in Appendix 1. In extrapolating forward data from 
2012, a cubic regression was calculated for PBS supply (quoted in DDD) from 2008-2015, 
and applied to Pharmacy Guild private prescription survey data to estimate values from 
2012-2015. During this time, under-co-payment values were published (also quoted as 
DDD), and in the case that this exceeded the estimate, the under-co-payment value was 
used. From these data, for all drugs, a ratio of total estimated supply (PBS + private) to PBS 
supply was calculated, in order that it could be applied to PBS total prescriptions to calculate 
overall estimated total prescriptions. These data are summarised in Table 4.2.3, with 
occasions where the under-co-payment value was used noted. The Australian Statistics on 
Medicines (ASM) data for 2016 had not been released at the time of publication of this report 
and hence the 2015 DDD ratio was used as the last recorded value being extrapolated 
forward. In order to estimate supply in financial years (as required for the Victorian 
contribution to the NCIS), DDD data for the latter calendar year was used (i.e. 2008 ratios for 
2007-08). 
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Pregabalin’s dramatic change in PBS supply corresponding with changes to qualifying 
criteria (leading to PBS and private supply inverting due to displacement rather than being 
concordant) and the likely lower subsequent rate of private supply, the under-co-payment 
value was used rather than extrapolating response. This would, if anything, overestimate the 
proportionate harm from pregabalin. The exception to this was for 2012 (before this change 
in supply but after private data became available); similar to the 2016 data, the last recorded 
value (2011) was extrapolated forward as the DDD ratio for pregabalin in 2012. 
 
Figure 4.2.1: Methodology used to calculate fatal toxicity indices (deaths normalised for 
supply), incident toxicity indices (incidents normalised for supply) 

 

Defined daily dose per person per day (DDD) 

Aggregated data for each drug: 

PBS prescription data (until 2015) 

Private prescription survey data (until 2011) 

Under-co-payment prescription data (2012-2015) 

(extracted from the annually published Australian 
Statistics on Medicines report, based on national data, 
calendar year, expressed as DDD/1000 people/day) 

To estimate private use, a cubic 
regression based on PBS data 
was applied to private data 
2008-2011 with data normalised 
for 2011, and the higher number 
of estimated private user or 
under-co-payment determined 
to estimate private supply 

(as DDD/1000 people/day) 

A ratio of estimated 
DDD of total:PBS 
calculated 

 

Total PBS prescriptions supplied 

Data extracted for each drug of interest to match 
local database format: 

NCIS (national – calendar year) 

Victorian CIS (Victoria – financial year) 

CPU (Victoria – calendar year) 

AOD Ambo (Victoria – calendar year) 

VPIC (Victoria – calendar year) 

AIHW/ABS (national – calendar year) 

(extracted from PBS Statistics online, based on 
cumulative data from relevant item codes) 

Estimated supply calculated: 
total prescriptions for each year-
drug combination (product of 
estimated DDD ratio and PBS 
data) 

 

Local database data 

Normalised rate: fatal toxicity 
index or incident toxicity index 

(local database data divided by 
estimated supply, expressed as 
deaths or incidents per million 
prescriptions) 
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Challenges in estimating the impact from codeine, and all medications 
 
Codeine supply is difficult to estimate using the above method, especially as the ASM has 
published DDD values for aggregates for combination and plain codeine, rather on the basis 
of Poisons Standard scheduling. Almost all of the codeine accessed through the PBS is for 
prescription-only formulations which are on Schedule 4 (see Table 4.2.2 for PBS supply prior 
to private estimation calculations), however it is likely that the majority of non-PBS utilisation 
(including under-co-payment utilisation) will be non-Schedule 4 medication, especially as 
Schedule 3 medications do not require a prescription (and are only on the PBS for RPBS 
indications). This disparity is most readily appreciated when looking at the ratio of under-co-
payment prescriptions to PBS prescriptions. There is a large difference between that for 
combination formulation codeine (Schedule 3 and 4) compared with plain formula codeine 
(Schedule 8), suggesting the flaws in these data. PBS-based estimations in this report only 
represent a small portion of all codeine use (but the majority of schedule 4 use), and 
therefore underestimate codeine supply. This is reflected in a study performed by the 
National Drug and Alcohol Research Centre (NDARC), where a pharmaceutical wholesale 
firm which supplies the vast majority of Australia’s codeine supplied sale data for codeine, 
which showed consumption of codeine 30mg/paracetamol 500mg at 6.2 times that reflected 
in our estimates(72). 
 
It therefore stands that normalised codeine harm (fatal toxicity indices and incident toxicity 
indices) might be overestimated in this report. A number of other factors might affect the 
interpretation of our normalised rates for toxicity with codeine (see Table 4.2.1), and can be 
applied to other medications. 
 
One of the factors with greatest magnitude which might lead to underestimated toxicity (i.e. 
codeine more dangerous than this report’s data suggest) is the expression of normalised 
rates by prescription instead of defined daily dose (a WHO standard designed to normalise 
for normal dose/day) (see table 4.2.4). The amount per prescription can vary quite 
dramatically in Australia – for example, zopiclone, similar to many medications, allows for 30 
DDD/prescription, but codeine 30mg/paracetamol 500mg averages at 3.9 DDD/prescription 
based on 2015 PBS data (1.425 million at 20 tablets/script, 0.855 million at 60 tablets/script, 
and a DDD of nine tablets). This disparity would mean that codeine toxicity should potentially 
be corrected, compared to zopiclone, by 7.5x if the normalisation is for DDD rather than 
prescription. This distinction should, however, be balanced against a number of different 
factors. 

- It may be more appropriate, when looking at endpoints directly related to codeine 
toxicity, to look at the DDD for codeine itself (which is 100mg instead of 270mg ie 
2.7x less); 

- Ignoring that, underestimates of supply as detailed above would underestimate 
normalised rates of toxicity (12.15 million prescriptions versus 2.16 million 
prescriptions is 5.6x less); 

- Even then, such an estimate does not account for population growth, as DDD is 
usually corrected for population, although population growth was not large in this 
period; 
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- Most importantly, toxicity per DDD is the less relevant metric for the purposes of this 
report, particularly given any points of systematic control occur a set number of times 
per prescription (at prescribing, dispensing etc) rather than per dose (see chapter 
3.2). 

These factors should be considered in interpreting codeine data, but this report will present 
codeine data without further correction given the unclear value of all of these considerations. 
 
Table 4.2.1. Potential confounders for estimating codeine’s toxicity; also applicable to all 
medications 

Factors which might underestimate toxicity 
i.e. why codeine is more dangerous than 
estimated in this report 

Factors which might overestimate toxicity 
i.e. why codeine is less dangerous than 
estimated in this report 

Factors which would decrease estimates of 
normalised rates (fatal toxicity index or incident 
toxicity index) for codeine-related 
incidents/million scripts: 
 
Forensic misattribution: codeine-related deaths 
may be attributed to morphine due to the 
absence of specific metabolites, thus 
underestimating the number of codeine-related 
deaths 
Coding misattribution: deaths from combination 
products may be misattributed to paracetamol 
rather than codeine 
Smaller pack sizes: S4 codeine (both 
combination and plain) is more commonly sold 
with fewer DDD than other drugs, thus leading 
to more prescriptions and a lower rate 
normalised per prescription, although the 
implications for this report can be debated 

Factors which would increase estimates of 
normalised rates (fatal toxicity index or incident 
toxicity index) for codeine-related 
incidents/million scripts 
 
Underestimated private use: a NDARC 
study(72) using wholesale data estimated S4 
codeine at 5.6x more than this report’s 
estimates, most likely attributable to 
underestimated private use, thus 
underestimating supply and overestimating 
toxicity per prescription 
 

Factors which might mean codeine is more 
dangerous than its normalised rates would 
suggest: 
 
Combination compound toxicity: if current 
paracetamol/codeine combinations are ingested, 
paracetamol is likely to be toxic before codeine 
is 
Masking by dilution with low-risk subgroups: 
Lower risk individuals might be more likely to 
take codeine products given (a) often a first line 
opioid therapy, so more general patients are on 
it, of which most are lower-risk i.e. protected by 
‘adverse selection’ (b) larger overall supply 
This might mask toxicity in higher risk patients, 
who make up a smaller proportion of use 
Future displacement (i.e. substitution theory): If 
other opioids are more strictly regulated, and 
codeine’s regulation is not co-ordinated with it, 
other opioids might be substituted with codeine, 
displacing the risk and, given it is usually a 
therapeutically inferior option, potentially 
encouraging misuse and abuse 

Factors which might mean codeine is more 
dangerous than its normalised rates would 
suggest: 
 
Data contaminated with current non-Schedule 4 
formulations: While every attempt has been 
made to exclude 2016 non-Schedule 4 codeine 
formulations, datasets which use aggregated 
toxicity data for codeine are likely to include 
contribution from 2016 Schedule 2 and 
Schedule 3 codeine, which have not yet 
reflected the effects of rescheduling 
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Table 4.2.2. PBS/RPBS supply data for codeine combination and plain products, 2008-2015 
(extracted from PBS Online Statistics, 
http://medicarestatistics.humanservices.gov.au/statistics/pbs_item.jsp) 
  

 Product Item  Formulation 2008 2009 2010 2011 2012 2013 2014 2015 

CODEINE with 
PARACETAMOL 01215Y 

Tablet 30mg-
500mg 20 

1,643,549 1,648,464 1,464,999 1,372,701 1,503,580 1,269,985 1,537,084 1,546,165 

CODEINE with 
PARACETAMOL 03316M 

Tablet 30mg-
500mg 20 

47,480 52,674 55,929 55,194 61,630 46,645 58,405 58,711 

CODEINE with 
ASPIRIN 04061R 

Tablet 
soluble 8mg-
300mg 50 

427 300 336 308 233       

CODEINE with 
PARACETAMOL 04170L 

Tablet 15mg-
500mg 20 

2,145 1,934 1,825 1,576 1,596 1,630 1,169 585 

CODEINE with 
PARACETAMOL 04171M 

Tablet 8mg-
500mg 

21,483 18,180 14,919 12,045 7,814 2,907 2,833 1,997 

CODEINE with 
PARACETAMOL 08785J 

Tablet 30mg-
500mg 60 

655,267 668,328 792,003 821,266 912,503 796,564 947,067 974,009 

ASPIRIN with 
CODEINE 04286N 

Tablet 
300mg 8mg 
40 

        130 287 284 366 

PARACETAMOL 
with CODEINE 04275B 

Tablet 
500mg 8mg 
40 

        2,878 4,166 4,345 3,619 

CODEINE with 
PARACETAMOL 10186D 

Tablet 
containing 
codeine 
phosphate 
15 mg with 
paracetamol 
500 mg 20 

              107 

Total codeine - 
combination     

2,370,351 2,389,880 2,330,011 2,263,090 2,490,364 2,122,184 2,551,187 2,585,559 

CODEINE 01214X Tablet 30mg 50,734 52,416 51,864 50,628 56,202 49,505 61,901 63,545 

CODEINE 05063L Tablet 30mg 69 51 76 51 37 37 55 90 

CODEINE 07530H 
Codeine linct 
100mL 130,441 128,670 119,357 118,475 123,763 85,706 123,777 124,105 

Total codeine - 
plain     

181,244 181,137 171,297 169,154 180,002 135,248 185,733 187,740 

Total codeine - 
2016 S4     

2,346,296 2,369,466 2,312,931 2,249,161 2,477,713 2,113,194 2,542,556 2,578,885 

Total codeine     2,551,595 2,571,017 2,501,308 2,432,244 2,670,366 2,257,432 2,736,920 2,773,299 

% S4 codeine     92.0% 92.2% 92.5% 92.5% 92.8% 93.6% 92.9% 93.0% 
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Table 4.2.3 DDD ratio estimates: Estimated total prescriptions (including private prescriptions) as a proportion of recorded PBS prescriptions. Note that larger 
percentages will result in lower estimations of fatal toxicity indices or incident toxicity indices. 
Darker shading indicates estimates based on Pharmacy Guild survey data. Lighter shading with italic characters indicates extrapolated data. Red shading 
indicates values extrapolated forward from last estimated variable. Asterix indicates under-co-payment published DDD exceeds the projections for private 
data and has been preferentially applied, and are thus more likely to represent underestimates (consequently resulting in possible minor overestimate of risk; 
to which the degree depends on how large the proportion of the 2008-2011 private surveys represented private prescriptions rather than under-co-payment 
prescriptions). It also stands that to calculate indices normalised for PBS supply only (rather than accounting for private supply), the fatal toxicity indices and 
incident toxicity indices in this report should be multiplied by these ratios. 

 quetiapine olanzapine risperidone diazepam alprazolam temazepam oxazepam clonazepam nitrazepam bromazepam 

2008 108.6% 102.3% 101.2% 132.3% 157.6% 131.2% 121.4% 242.7% 117.8% 2600.0% 

2009 106.9% 102.2% 101.2% 131.5% 159.3% 131.9% 121.8% 267.4% 118.5% 2780.0% 

2010 105.0% 101.4% 101.4% 133.1% 160.0% 131.7% 122.1% 276.6% 119.9% 3100.0% 

2011 104.6% 101.1% 101.5% 134.7% 165.4% 133.8% 123.0% 271.7% 120.8% 3300.0% 

2012 113.4% 102.5% 100.7%* 134.4% 159.9% 130.6% 118.5% 277.0% 113.8% 3778.3% 

2013 118.8% 103.2% 101.5%* 134.2% 153.3% 130.1%* 114.1% 283.1% 111.4%* 4179.6% 

2014 121.9% 102.5% 102.8%* 133.2% 152.9% 131.5%* 114.3%* 282.9% 111.5%* 4946.6% 

2015 121.8% 105.0%* 104.8%* 133.1% 122.4%* 132.6%* 114.9%* 279.4% 111.6%* 5613.7% 

2016 121.8% 105.0%* 104.8%* 133.1% 122.4%* 132.6%* 114.9%* 279.4% 111.6%* 5613.7% 
 

 codeine - 
combination 

codeine - 
plain tramadol fentanyl mirtazapine amitriptyline citalopram zopiclone pregabalin gabapentin 

2008 138.09% 131.50% 120.7% 101.0% 108.3% 131.9% 137.4% 423.8% 1002.9% 155.4% 

2009 141.26% 127.78% 121.8% 100.8% 117.3% 131.0% 134.2% 479.0% 771.7% 161.8% 

2010 135.39% 126.98% 121.9% 100.8% 114.9% 129.3% 130.5% 519.6% 752.0% 164.0% 

2011 135.79% 130.95% 122.6% 100.7% 113.6% 129.4% 138.7% 640.0% 766.7% 170.9% 

2012 135.86% 132.94% 123.1%* 105.6% 118.7%* 132.4%* 155.6%* 655.0% 766.7% 169.1% 

2013 136.12% 136.24% 127.5%* 106.8% 127.3%* 136.9%* 168.9%* 670.3% 100.7% 167.1% 

2014 135.17% 140.13% 129.4%* 104.9% 129.4%* 137.8%* 171.4%* 683.8% 100.9% 167.8% 

2015 132.39% 145.39% 129.6%* 101.4%* 130.8%* 138.6%* 172.5%* 687.2% 101.0% 158.7% 

2016 132.4% 145.4% 129.6%* 101.4%* 130.8%* 138.6%* 172.5%* 687.2% 101.0% 158.7% 
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Table 4.2.4. WHO defined daily doses per prescription, PBS average in 2015. 
Supply data derived from PBS Online Statistics. 
 
DDD values from the WHO Collaborating Centre for Drug Statistics Methodology ATC/DDD 
Index (https://www.whocc.no/atc_ddd_index/), slash indicates different formulations (e.g. 
plain, depot). For 2015 data, each PBS item number had number of units and dose per unit 
calculated, and then the total number of defined daily doses for that item number calculated 
using PBS data for individual item number supply. DDD/script represent mean values for 
whole of drug supply, although note that this only applies to PBS supply and that private 
supply may not use individual items in proportion. 
 
 

  DDD (mg) 
Number of 

scripts 
(national) 

Total DDD 
(national) 

DDD/script 

codeine -
combination- 2016 
S4 270 2,578,885 10,059,784 3.90 

tramadol 300 2,171,449 13,305,621 6.13 

quetiapine 400 1,039,535 24,699,833 23.76 

olanzapine 10 1,067,665 25,174,556 23.58 

risperidone 5/2.7 678,735 11,552,163 17.02 

diazepam 10 1,963,086 45,549,577 23.20 

alprazolam 1 231,538 12,728,875 54.98 

temazepam 20 1,785,676 22,361,375 12.52 

oxazepam 50 1,003,041 12,677,393 12.64 

clonazepam 8 53,919 1,121,512 20.80 

mirtazapine 30 1,782,281 52,688,175 29.56 

amitriptyline 75 1,633,741 29,284,253 17.92 

citalopram 20 1,129,445 34,633,844 30.66 

zopiclone 7.5 24,454 733,620 30.00 

pregabalin 300 3,196,187 62,688,402 19.61 

gabapentin 1800 115,091 2,224,950 19.33 
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4.3. National Coronial Information Service 
 
The National Coronial Information Service (NCIS) is a national database of coronial 
information that combines data accumulated across Australia and New Zealand. The 
database was initiated in 1997 by researchers from Monash University and continues to be 
administered by the Victorian Department of Justice from the offices of the Victorian Institute 
of Forensic Medicine. The purpose of the database is to collate the national experience of 
deaths reported to a coroner, to replace the ad hoc system of informal communication 
between jurisdictions which preceded it, and make them available for further health policy 
research. Findings, autopsy reports, toxicology reports and police narratives are also 
collected where possible. 
 
The determination of whether a drug is contributory to a death is not standardised among 
jurisdictions. This determination is based on the individual professional opinions of the 
forensic pathologist conducting the autopsy and any other information an investigating 
coroner may deem relevant. Contributions across jurisdictions may therefore be inconsistent 
for certain drugs often present at moderate therapeutic concentrations. This means that 
national and comparative data may be less likely to be representative as the reporting of 
specific drugs may differ by jurisdiction. 
 
Data from this database was provided to the authors as collated data under an agreement 
between the Taskforce and the NCIS in aggregated form only, as a data readout, and not for 
disclosure to the public domain. We gratefully acknowledge the contributions of Thomas 
Burgess, Katherine Dartnell and Caitlin Ring in making these data available, and the advice 
of Dr Jennifer Pilgrim. 
 
Determination of drug-related causality of death 
 
Each case included in the NCIS is classified on the basis of both ICD-10 coding and a 
customised NCIS code. The ICD-10 (International Statistical Classification of Diseases and 
Related Health Problems 10th Revision) is a broad, internationally used tool which is used to 
classify medical cases broadly. Its coding does not provide significant granularity in terms of 
specific drugs or the nature of their involvement and thus is a lesser (but better known) tool. 
The NCIS coding system is a customised system developed in-house in order to serve the 
research goals of the NCIS, and confers greater detail than ICD-10 coding. Further 
information on the NCIS coding system is available on the NCIS website. 
  
Codes for both systems are allocated by informatics staff in each state on the basis of the 
finding and final reports as they become available. Unlike the Victorian Overdose Death 
Register, the findings are strictly interpreted as the only validated source of information and 
no data is extrapolated. This results in a less sensitive but more specific dataset. It should be 
noted that there might be variability between different reporting coroners and different 
jurisdictions. The description of the contribution of drugs in reports may be variable due to 
stylistic differences between coroners, and toxicology report interpretation may also be 
variable due the difficulty in interpreting post-mortem drug concentrations, which still do not 
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have established reference ranges. This may mean that non-contributory drugs may still be 
included or contributory drugs missed. 
 
While these limitations of the data should be noted, closed cases are routinely quality 
assessed to ensure that coding is appropriate. Amongst these assessments, unpublished 
data from internal validation studies by doctoral students suggest that NCIS coding 
accurately reflects causes of death. 
 
Regarding determination of causality, the NCIS data report states: 
 

“A substance was considered to have primarily contributed to a death where:  
- Drug toxicity was noted within the cause of death (1a) in the NCIS codeset, or 
- Aspiration of gastric contents was noted in the cause of death AND drug toxicity was 

noted anywhere in the cause of death  
A substance was considered to have had a secondary contribution to a fatality where:  

- The primary object/substance causing injury was not a pharmaceutical substance for 
human use, and 

- The secondary object coding fields included a pharmaceutical substance for human 
use.  

Additionally, if the death was noted as being contributed to by a combination of multiple coded 
drugs (such as ‘mixed drug toxicity’ or ‘multiple drug overdose’), the drugs that were part of 
the ‘multiple drug’ combination were recorded (e.g.: oxycodone and methadone toxicity).” 

 
The data referred to in chapter 4.3 refer to data from the entirety of the NCIS unless directly 
referencing contributions from individual jurisdictions. Victorian contributions to the NCIS are 
further analysed in chapter 4.4. 
 
Overdose deaths by individual contributing drugs 
 
The NCIS data request detected 6335 deaths as a result of external causes associated with 
specified Schedule 4 or 8 drugs over the six years between 2009 and 2014 inclusive. This 
has been providing a progressively increasing contribution to the total number of deaths over 
this period. 
 
Table 4.3.1. Schedule 4 and 8 medication-related deaths notified to the NCIS, as a proportion of overall deaths 
notified to the NCIS. 

Year of 
notification 

Number of 
deaths 

Percentage of 
total deaths 

2009 943 14.9% 

2010 946 14.9% 

2011 925 14.6% 

2012 1146 18.1% 

2013 1130 17.8% 

2014 1245 19.7% 

The vast majority, at 87.6%, were primary contributors to death. Unintentional deaths made 
up 60.9% of these deaths, compared to intentional self-harm at 27.9%. Complications of 
medical or surgical care made up only 0.3% of cases. No further granularity regarding this 
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was provided. Absolute numbers of fatalities in this dataset attributable to selected drugs 
have been included in Table 4.3.2 part A, and rates normalised for estimated supply (i.e. 
fatal toxicity index) in part B. These medications are schedule 4 except for alprazolam and 
fentanyl, which have been included for comparison. These data are expressed graphically in 
Figure 4.3.1, and without the highest rating drugs (clonazepam and alprazolam) for graphical 
clarity in Figure 4.3.2. 
 
It should be noted that diazepam, when normalised, has been progressively more dangerous 
over time, increasing from 127 deaths/million prescriptions in 2009 to 189 deaths/million 
prescriptions in 2014, implying increasingly dangerous patterns of use. This pattern is 
mirrored by all the other benzodiazepines examined in this dataset, with the exception being 
a decrease from 2013 to 2014 with alprazolam in line with rescheduling from Schedule 4 to 
Schedule 8 in February 2014. Zopiclone also mirrors this escalation. Zolpidem had greater 
numbers of death in this dataset and, given that there is no reason to think that its supply in 
Australia is less than that of zopiclone, is likely to confer at least a similar risk. 
 
Quetiapine, while not showing an increasing trend of use, conferred a proportional rate of 
death over this time comparable to the most recent values for fentanyl and zopiclone. This 
would suggest that it is a current threat rather than an emerging one. Conversely, olanzapine 
had a stable proportional rate of death over the examined time period, a pattern similar in 
trajectory and value as that of the anti-depressants examined. Risperidone had a very low 
proportional rate of death in comparison. Codeine displayed a slowly increasing rate over 
this time, at a slightly higher rate in the most recent year than the anti-depressants and 
olanzapine. Tramadol has a notably lower rate than all of these drugs. Gabapentin showed a 
marked escalation in its proportional rates of death in 2013 and 2014, although the overall 
numbers were small. Pregabalin values were only recorded for 2013 and 2014 and 
demonstrated proportional rates lower than any drug examined. 
 
Data comparing deaths contributed to the NCIS database by different jurisdictions show 
Victoria overrepresenting in a number of different sections, although this may well merely 
represent more diligent reporting by Victoria (see Table 4.3.3). Pregabalin, zopiclone and 
risperidone seem to have accentuated mortality in Victoria compared to the remainder of the 
country, and this may mean they represent relatively large problems to Victoria than other 
jurisdictions. 
 
In summary, in the NCIS dataset the benzodiazepines and z-drugs have been shown to be 
causing notable rates of danger proportional to use, increasingly so over time. Quetiapine, 
while not an increasing threat, continues to cause deaths at a similar rate. Codeine has been 
slowly increasing in danger proportional to use but has a rate not notably higher than anti-
depressants and olanzapine, and tramadol has a very low rate. Finally, gabapentin is 
emerging and may pose a future threat but proportional rates of death in this cohort do not 
exceed those of anti-depressants, whereas pregabalin did not appear to pose risk based on 
the data from this cohort. 
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Table 4.3.2. NCIS prescription drug-related fatalities 
A. Drug-related fatalities in Australia notified to the NCIS for selected prescription drugs, by year of notification and drug identified. 
B. Fatal toxicity index on NCIS data, for selected prescription drugs (deaths/million prescriptions). 

Note that zolpidem has not been on the PBS and thus supply data is not recorded in PBAC DUSC’s ASM, although slightly more deaths are 
attributable to it compared to zopiclone. 
Pregabalin was only recorded routinely post-mortem from 2013 onwards but the most recent data is available. 
Note deaths will total to greater than the number of total deaths as more than one of the drugs may have been identified. 
 

A 2009 2010 2011 2012 2013 2014 B 2009 2010 2011 2012 2013 2014 

diazepam 286 342 283 385 408 489 diazepam 127.48 155.08 131.34 162.53 198.31 189.23 

alprazolam 112 147 112 149 162 105 alprazolam 170.01 227.89 174.76 224.62 326.28 235.82 

temazepam 107 130 129 177 131 158 temazepam 39.63 51.41 53.60 71.90 64.85 65.31 

oxazepam 75 110 94 133 97 117 oxazepam 55.78 86.98 79.58 111.66 100.49 102.30 

clonazepam 24 23 28 42 40 47 clonazepam 195.01 182.71 230.37 311.95 345.43 320.50 

codeine 212 197 194 235 235 263 codeine 58.77 58.42 58.89 64.87 76.47 70.92 

tramadol 79 62 52 85 99 100 tramadol 38.08 30.35 25.75 38.13 48.03 37.21 

fentanyl 16 33 57 79 90 108 fentanyl 35.78 61.17 97.77 113.05 142.47 147.57 

mirtazapine 49 61 78 92 91 121 mirtazapine 40.45 47.52 57.81 57.06 59.16 58.24 

amitriptyline 100 104 100 146 119 138 amitriptyline 69.21 70.32 65.75 81.11 70.77 65.10 

citalopram 78 90 71 82 94 96 citalopram 48.40 58.95 46.51 47.76 60.60 50.57 

quetiapine 85 120 105 132 139 184 quetiapine 158.17 184.15 138.27 128.82 134.77 143.57 

olanzapine 63 45 52 59 62 70 olanzapine 66.09 47.77 55.81 56.70 67.95 62.43 

risperidone 9 8 12 21 14 14 risperidone 14.08 12.41 18.53 30.65 24.30 20.26 

zopiclone 7 5 13 20 21 19 zopiclone 59.87 41.14 90.64 127.76 150.13 117.48 

zolpidem 24 23 16 18 26 22 zolpidem - - - - - - 

pregabalin - - - - 14 37 pregabalin - - - - 19.69 16.63 

gabapentin 2 2 3 1 4 12 gabapentin 12.94 12.72 18.11 5.29 23.57 61.13 
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Figure 4.3.1. Fatal toxicity index by NCIS notified data for selected prescription drugs 2009-2014, deaths per million prescriptions 
Note that alprazolam, a Schedule 8 medication, has had a lower fatal toxicity index in recent years than clonazepam. 
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Figure 4.3.2. Fatal toxicity index by NCIS notified data for selected drugs, 2009-2014, deaths per million prescriptions. 
Selected drugs are as per Figure 4.3.1. highest ranked drugs alprazolam and clonazepam excluded for graphical clarity. 
Note that diazepam has exceeded other drugs in recent years, and that quetiapine and zopiclone approximate levels demonstrated by fentanyl. 
The majority of other drugs, apart from oxazepam, have similar trajectories although tramadol, pregabalin and risperidone have lower indices 
than other drugs. 
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Table 4.3.3 NCIS prescription drug-related fatalities by drug and state over 2009-2014, with percentage over/underrepresentation based on proportion of harm 
associated with that drug over proportion of the overall population. Red highlighted drugs are those in which Victoria is >50% overrepresented. 
Population based on ABS population statistics from June 2014. Total population of Australia includes other states and territories. Data is limited by non-
universal contribution from each jurisdiction and different coding and coroners practices in each jurisdiction.

  NSW 
%over/ 
under Victoria 

%over/ 
under Qld 

%over/ 
under SA 

%over/ 
under WA 

%over/ 
under Tasmania 

%over/ 
under NT 

%over/ 
under ACT 

%over/ 
under Australia 

State 
population, 
June 2014 7,518,500 32.0% 5,841,700 24.9% 4,722,400 20.1% 1,685,700 7.2% 2,573,400 11.0% 514,800 2.2% 245,100 1.0% 386,000 1.6% 23,490,700 

morphine 370 -23.9% 328 -13.2% 374 22.4% 92 -15.7% 265 59.1% 49 47.1% 18 13.5% 24 -3.9% 1,520 

oxycodone 317 -15.9% 294 0.4% 294 24.1% 67 -20.7% 143 10.8% 33 27.8% 7 -43.0% 23 18.8% 1,178 

fentanyl 118 -3.7% 49 -48.6% 136 76.6% 29 5.5% 47 12.0% 1 -88.1% 1 -75.0% 2 -68.2% 383 

tramadol 83 -45.6% 119 0.3% 89 -7.2% 43 25.6% 114 118.2% 22 110.5% 5 0.5% 2 -74.5% 477 

codeine 342 -20.0% 388 16.8% 266 -1.0% 57 -40.5% 217 48.3% 38 29.8% 10 -28.3% 18 -18.0% 1,336 

alprazolam 197 -21.8% 305 55.8% 137 -13.4% 37 -34.5% 79 -8.4% 27 56.5% 3 -63.5% 2 -84.5% 787 

diazepam 417 -40.6% 805 47.6% 452 2.5% 49 -68.9% 345 43.6% 96 99.8% 9 -60.7% 20 -44.5% 2,193 

clonazepam 42 -35.7% 100 97.1% 35 -14.7% 8 -45.4% 15 -32.9% 4 -10.5% 0 -100.0% 0 -100.0% 204 

oxazepam 183 -8.7% 169 8.6% 143 13.6% 19 -57.7% 92 34.2% 14 2.0% 2 -69.4% 4 -61.1% 626 

lorazepam 1 -90.8% 19 124.7% 4 -41.5% 2 -18.0% 6 61.1% 0 -100.0% 1 181.9% 1 79.0% 34 

temazepam 220 -17.4% 208 0.5% 171 2.2% 22 -63.2% 179 96.4% 23 26.1% 3 -65.4% 6 -56.1% 832 

zopiclone 3 -89.0% 62 193.3% 11 -35.6% 0 -100.0% 5 -46.3% 2 7.4% 1 12.8% 1 -28.4% 85 

zolpidem 28 -32.2% 48 49.6% 24 -7.5% 5 -46.0% 17 20.3% 6 112.2% 0 -100.0% 1 -52.8% 129 

quetiapine 175 -28.5% 256 34.6% 159 3.4% 36 -34.4% 106 26.5% 21 25.3% 1 -87.5% 11 -12.5% 765 

olanzapine 65 -42.1% 127 45.5% 73 3.5% 18 -28.5% 38 -1.2% 25 225.0% 1 -72.7% 4 -30.6% 351 

risperidone 0 -100.0% 56 188.7% 12 -23.5% 4 -28.5% 6 -29.8% 0 -100.0% 0 -100.0% 0 -100.0% 78 

anitriptyline 145 -35.9% 159 -9.6% 184 29.5% 42 -17.2% 127 64.0% 37 138.8% 2 -72.9% 11 -5.3% 707 

citalopram 88 -46.2% 166 30.6% 120 16.8% 21 -42.7% 92 64.3% 19 69.7% 1 -81.2% 4 -52.4% 511 

mirtazapine 96 -39.0% 156 27.5% 113 14.2% 15 -57.5% 87 61.4% 22 104.0% 2 -61.0% 1 -87.6% 492 

pregabalin 0 -100.0% 38 199.6% 11 7.3% 2 -45.4% 0 -100.0% 0 -100.0% 0 -100.0% 0 -100.0% 51 

gabapentin 0 -100.0% 7 17.3% 16 231.6% 0 -100.0% 0 -100.0% 1 90.1% 0 -100.0% 0 -100.0% 24 
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4.4. Victorian data contributed to the National Coronial Information System 
 
The Mental Health & Drugs Information, Analysis & Reporting Unit of the DHHS capture 
Victorian data which is subsequently contributed to the NCIS – notification is routine in 
Victoria. As part of an agreement with the Department of Justice, which operates the 
Victorian Institute of Forensic Medicine which administers the NCIS, an agreement for 
access is in place for drug-related projects amongst other things. These data were made 
accessible to this report, and this allowed for data sets to be further analysed for dangerous 
combinations. 
 
Overdose deaths by individual contributing drugs 
 
The contributed data for all prescription drugs deaths is examined is published on Table 
4.4.1, and a number of comparator Schedule 8 drugs are also included. The data is 
delineated by primary, secondary and tertiary causality, although given the vast majority are 
primary they have been considered as a whole. Heroin and methamphetamine-contributed 
prescription drug deaths were included in this dataset not for direct comparison but to 
facilitate assessment of the toxicity of combinations. They are incidentally included in this 
table. In addition, it should be noted that 2014-15 data is incomplete and therefore is not 
included in comparison to previous years, but is also included to enable totals to include the 
most recent data. 
 
This data set includes propoxyphene and it is notable that since its increased regulation in 
2013, only one person has died in Victoria as a consequence of its toxicity. Supply is unable 
to be estimated for propoxyphene and thus no further analysis has been made. Apart from 
clobazam (the use of which is anecdotally insufficiently common), other benzodiazepines not 
examined later in this report (such as lorazepam, and flunitrazepam) were well represented. 
 
Fatal toxicity indices are published in Table 4.4.2. Notably, zopiclone’s toxicity increased 
dramatically over the course of the study period, increasing five-fold. Clonazepam’s toxicity 
increased twenty-fold over the study period, and these two drugs led to the highest fatal 
toxicity index in 2012-13. Alprazolam, diazepam and quetiapine also produced fatal toxicity 
indices above other drugs. There was little to separate amitriptyline, mirtazapine and 
citalopram. Tramadol had lower rates of toxicity compared to other drugs. 
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 Table 4.4.1: Victorian NCIS contributed data; attributable total prescription drug-related deaths for reviewed S4 and S8 drugs over time, with data for 
associated illegal opioids (2007-08 to 2013-14) (note 2014-2015 data is incomplete) 
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2007-08 1 36 5 3 10 6 0 43 12 7 2 1 5 6 2 9 4 2 0 0 22 6 27 0 1 0 0 1 0 22 8 

2007-08 2 1 1 0 0 0 0 2 0 0 1 0 0 0 0 0 0 0 0 0 2 0 3 0 0 0 0 0 0 0 0 

2007-08 3 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

2007-08 total 38 6 3 10 6 0 47 12 7 3 1 5 6 2 9 4 2 0 0 24 6 31 0 1 0 0 1 0 22 8 

2008-09 1 61 13 7 16 13 1 62 29 19 19 2 2 14 5 13 7 2 0 0 26 21 40 1 0 0 0 0 2 25 11 

2008-09 2 2 0 1 3 0 0 4 1 1 0 0 0 0 0 1 1 0 0 0 1 0 1 0 0 0 0 0 0 0 1 

2008-09 3 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

2008-09 total 64 13 8 19 13 1 68 30 20 19 2 2 14 5 14 8 2 0 0 27 21 41 1 0 0 0 0 2 25 13 

2009-10 1 41 9 5 26 17 5 68 38 22 13 10 6 15 12 8 4 2 0 1 37 24 30 1 2 0 0 0 0 27 5 

2009-10 2 2 0 0 1 4 0 8 2 3 0 0 2 1 1 3 1 0 0 0 3 3 4 0 1 0 0 0 0 1 1 

2009-10 3 2 0 0 1 2 0 4 2 0 1 0 0 0 0 0 0 0 0 0 2 1 1 0 0 0 0 0 0 0 1 

2009-10 total 45 9 5 28 23 5 80 42 25 14 10 8 16 13 11 5 2 0 1 42 28 35 1 3 0 0 0 0 28 7 

2010-11 1 54 14 5 40 11 6 95 47 20 23 10 13 21 20 27 2 5 0 1 45 32 38 3 7 1 0 1 0 48 2 

2010-11 2 2 0 0 1 2 0 7 7 0 1 0 2 2 4 1 1 0 0 0 2 3 3 0 1 0 0 0 0 1 1 

2010-11 3 3 0 0 1 1 0 9 1 2 2 0 1 0 0 2 1 0 0 1 2 2 1 0 1 0 0 0 0 0 0 

2010-11 total 59 14 5 42 14 6 111 55 22 26 10 16 23 24 30 4 5 0 2 49 37 42 3 9 1 0 1 0 49 3 

2011-12 1 51 15 6 25 21 12 94 39 32 35 16 24 22 19 19 9 10 0 2 59 38 39 11 8 0 0 2 0 41 1 

2011-12 2 3 1 1 4 2 0 6 4 2 1 1 2 2 0 5 0 3 0 0 6 0 4 0 1 0 0 0 0 0 1 

2011-12 3 2 0 0 4 1 2 10 6 3 3 3 1 3 0 2 0 2 0 1 7 1 1 0 1 0 0 0 0 1 2 

2011-12 total 56 16 7 33 24 14 110 49 37 39 20 27 27 19 26 9 15 0 3 72 39 44 11 10 0 0 2 0 42 4 

2012-13 1 72 23 2 49 18 9 133 45 29 24 19 21 20 28 31 5 12 2 1 60 43 41 9 3 1 1 3 0 66 1 

2012-13 2 4 0 0 2 3 3 10 4 2 1 4 0 2 0 1 2 2 0 0 3 1 5 0 1 0 0 0 0 2 0 

2012-13 3 6 2 0 1 1 2 14 3 6 2 2 1 2 2 4 1 1 1 0 6 1 2 0 0 0 0 0 0 3 0 

2012-13 total 82 25 2 52 22 14 157 52 37 27 25 22 24 30 36 8 15 3 1 69 45 48 9 4 1 1 3 0 71 1 

2013-14 1 54 20 1 47 21 11 152 36 30 23 21 14 31 22 28 6 12 20 0 64 58 37 6 5 2 1 3 0 74 4 

2013-14 2 2 1 0 3 0 1 15 2 4 3 4 0 3 1 2 0 1 2 0 5 1 5 0 1 0 0 2 0 3 0 

2013-14 3 5 1 0 9 2 1 28 7 3 2 0 0 6 1 7 2 1 0 0 3 3 1 0 0 0 0 0 0 2 0 

2013-14 total 61 22 1 59 23 13 195 45 37 28 25 14 40 24 37 8 14 22 0 72 62 43 6 6 2 1 5 0 79 4 

2014-15 1 25 16 0 20 7 7 57 7 9 7 7 8 9 22 6 3 5 8 1 17 21 22 7 5 3 0 5 1 41 1 

2014-15 2 3 2 0 4 2 3 6 0 2 1 1 0 1 0 2 0 0 0 1 2 3 3 0 0 0 0 0 0 0 0 

2014-15 3 2 2 0 6 3 0 17 1 6 3 0 1 2 0 3 2 2 0 0 4 3 0 0 1 0 0 1 0 2 2 

2014-15 total 30 20 0 30 12 10 80 8 17 11 8 9 12 22 11 5 7 8 2 23 27 25 7 6 3 0 6 1 43 3 

all years total 435 125 31 273 137 63 848 293 202 167 101 103 162 139 174 51 62 33 9 378 265 309 38 39 7 2 18 3 359 43 
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Table 4.4.2: Victorian NCIS contributed data; fatal toxicity index for drugs over time (2007-08 
to 2013-14); deaths/million scripts 
 

  2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 

total 
period 

to 2013-
14 

codeine 41.58 69.51 53.28 69.67 66.54 97.10 70.27 34.83 66.61 

tramadol 11.58 25.59 18.54 28.75 31.93 47.17 37.20 32.38 29.00 
fentanyl 0.00 12.41 9.47 24.91 81.10 63.11 41.14 41.14 50.15 

quetiapine 94.66 132.96 160.35 197.94 122.12 162.34 161.19 86.27 152.64 

olanzapine 23.49 46.80 83.44 51.24 85.06 75.66 75.13 75.13 63.74 

risperidone 0.00 6.03 29.06 34.68 81.16 80.76 73.37 55.29 44.97 

diazepam 74.55 104.72 123.29 171.57 168.87 236.34 273.18 107.96 166.77 

alprazolam 55.43 129.78 182.85 242.20 228.12 269.22 283.78 117.84 193.75 

temazepam 9.66 27.53 36.08 33.07 57.78 60.56 58.33 27.29 39.40 

oxazepam 7.99 50.72 39.07 77.03 122.22 88.92 87.74 33.77 65.33 

clonazepam 31.22 56.05 283.02 284.39 553.22 687.64 656.02 207.60 373.75 

mirtazapine 20.03 45.25 50.31 67.66 69.75 55.75 81.38 22.06 58.23 

amitriptyline 7.23 16.74 41.91 73.56 53.09 75.44 54.49 47.19 48.60 

citalopram 24.86 38.62 31.83 85.83 69.35 99.07 96.63 28.83 64.15 

zopiclone 123.50 107.25 108.86 237.82 680.00 744.40 618.40 315.19 395.44 

pregabalin 0.00 0.00 0.00 0.00 0.00 84.95 59.40 13.03 61.63 

gabapentin 0.00 0.00 0.00 35.85 0.00 28.22 50.50 81.16 39.98 
 
Note 2014-2015 data is incomplete and therefore cannot be effectively interpreted. 
Pregabalin and gabapentin not detected prior to 2012-13.
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Figure 4.4.1: Victorian NCIS contributed data; fatal toxicity index for drugs over time (2007-08 to 2013-14); deaths/million scripts 
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Figure 4.4.2: Victorian NCIS contributed data; fatal toxicity index for selected lower-risk drugs only over time (2007-08 to 2013-14) (highest 
ranked drugs zopiclone, clonazepam, alprazolam and diazepam excluded for graphical clarity); deaths/million scripts 
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This dataset was subsequently interrogated for combinations of relevance to the research 
question, to address specific concerns about the culpability of otherwise concerning agents. 
 
Are antipsychotics culpable for deaths in people who are abusing illicit opioids, or are they 
merely ‘bystanders’? 
 
As previously articulated in chapter 4.1, it has been mooted whether quetiapine, rather than 
being culpable for deaths in people abusing heroin and methamphetamine, just happens to 
be more frequently present in these people when they overdose on heroin or amphetamine 
(and might even be mitigating harm through its putative effects on the recovery from use of 
these opioids). If a concern exists about a combination creating harm and biasing the 
apparent danger of a drug, one approach to resolve that is to remove the endpoints 
associated with the combination and then observe what harm remains, as this then is a 
lower limit estimation of the harm from the original drug alone. It is important to emphasise 
the lower limit nature of this, as it should be acknowledged that this population is at higher 
risk for prescription medication overdoses in general and that all prescription medications 
are likely to have contributions from this population, and thus such a subgroup cannot be 
compared to overall rates in other groups. 
 
In this spirit, this report examined deaths attributable to quetiapine, olanzapine and 
risperidone where no heroin or methamphetamine was culpable. 
 
The results are displayed on in Table 4.4.3 and Figure 4.4.3. For quetiapine, the majority of 
cases were culpable without either heroin or amphetamine. This is less evident for 
olanzapine and risperidone. Despite it being an inappropriate comparison, it is notable that 
quetiapine without heroin or amphetamine is largely above the overall rates for olanzapine, 
despite this being a comparison which biases against this outcome. A similarly inappropriate 
comparison with overall rates for fentanyl, a restricted Schedule 8 drug, shows higher rates 
for quetiapine (i.e. the lowest estimation of quetiapine-related mortality finds it more 
concerning than fentanyl). 
 
These data would suggest that, even if in all deaths where quetiapine and at least one of 
methamphetamine or heroin were both deemed to be culpable (i.e. quetiapine was an 
‘innocent bystander’), then quetiapine still represents a threat compared to other drugs, even 
if none of the deaths associated with other drugs were due to methamphetamine, heroin or 
any other drug. 
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Table 4.4.3. Victorian NCIS contributed data for antipsychotics in cases where no heroin or 
methamphetamine was culpable. 

A. Overall number of antipsychotic-culpable deaths by year, for cases without ‘illicit 
opioids’ culpable and all cases 

B. Antipsychotic-culpable deaths without ‘illicit opioids’ culpable as a proportion of all 
cases; estimated total prescriptions by year 

C. Fatal toxicity index for antipsychotic-culpable deaths without ‘illicit opioids’ culpable, 
expressed as deaths/million prescriptions. 

 

A 
Deaths           

Ilicits removed All cases     

Year Quetiapine Olanzapine Risperidone Quetiapine Olanzapine Risperidone 

2007-08 9 6 0 10 6 0 

2008-09 16 10 1 19 13 1 

2009-10 26 21 4 28 23 5 

2010-11 32 13 5 42 14 6 

2011-12 30 21 11 33 24 14 

2012-13 44 21 11 52 22 14 

2013-14 49 20 10 59 24 13 
 

B 
Deaths as a proportion   Prescriptions     

Without ilicits as proportion of total Total (includes PBS and private) 

Year Quetiapine Olanzapine Risperidone Quetiapine Olanzapine Risperidone 

2007-08 90.0% 100.0% - 105,640 255,406 144,689 

2008-09 84.2% 76.9% 100.0% 142,900 277,749 165,877 

2009-10 92.9% 91.3% 80.0% 174,623 275,643 172,051 

2010-11 76.2% 92.9% 83.3% 212,188 273,206 173,014 

2011-12 90.9% 87.5% 78.6% 270,237 282,164 172,491 

2012-13 84.6% 95.5% 78.6% 320,321 290,783 173,349 

2013-14 83.1% 83.3% 76.9% 366,022 306,141 177,176 
 

C 
Fatal toxicity index         

Ilicits removed     All cases     

Year Quetiapine Olanzapine Risperidone Quetiapine Olanzapine Risperidone 

2007-08 85.20 23.49 0.00 94.66 23.49 0.00 

2008-09 111.97 36.00 6.03 132.96 46.80 6.03 

2009-10 148.89 76.19 23.25 160.35 83.44 29.06 

2010-11 150.81 47.58 28.90 197.94 51.24 34.68 

2011-12 111.01 74.42 63.77 122.12 85.06 81.16 

2012-13 137.36 72.22 63.46 162.34 75.66 80.76 

2013-14 133.87 65.33 56.44 161.19 78.40 73.37 
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Figure 4.4.3. Victorian contributions to NCIS data for antipsychotics in cases where no 
heroin or methamphetamine (‘illicit opioids’) was culpable (deaths/million prescriptions). The 
complete lines represent all cases and the scored lines represent only the proportion of 
cases where ‘illicit opioids’ were not culpable, representing the lower limit of estimated harm. 
Even if in all deaths where quetiapine and an ‘illicit opioid’ were both deemed to be culpable, 
quetiapine was a ‘innocent bystander’, then quetiapine in 2016 (scored blue line) would still 
have a fatal toxicity index well in excess of fentanyl without combined ‘illicit opioid’ deaths 
excluded. 
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Do benzodiazepines lead to mortality in individuals not overdosing on opioids? 
 
There has been significant evidence to suggest that the combination of opioids and 
benzodiazepines is the cause of benzodiazepine-related death, and there particularly has 
been concern regarding overdose deaths and combined toxicity in patients ingesting 
benzodiazepines and opioid replacement therapy(73) (see chapter 3.1). Further local data is 
cited in chapter 4.5 in a section of the same title as this one. 
 
The significance of this speculative theory would be that, in the most optimistic interpretation, 
effective control of opioids (both illicit and licit) would abrogate the need to monitor 
benzodiazepines. To this end, we looked to determine whether benzodiazepines (and, given 
the purposes of this report, specifically schedule 4 benzodiazepines) were associated with 
death in the absence of culpability from any opioid, and then specifically opioid replacement 
therapy (ORT). 
 
The results are displayed on Table 4.4.4. Of the large burden of mortality associated with 
benzodiazepines over the period between 2007-08 and 2013-14, 24.1% of cases had no 
culpability from any opioid. When only ORT was considered rather than all opioids, 76.1% of 
cases had no culpability from ORT. If a lower limit assumption is made in a similar manner to 
quetiapine and opioids, it would lead to fatal toxicity indices similar to that of risperidone. 
These data would suggest that benzodiazepines are capable of causing significant harm 
independently of a combination with opioids, and certainly independently of a combination 
with ORT. This is further explored in chapter 4.5 with a similar data set. 
  



43 | P a g e  
 

Evidence to inform the inclusion of Schedule 4 prescription medications 
on a real-time prescription monitoring service 

 
Table 4.4.4. Deaths in 
the Victorian 
contributions to the 
NCIS attributable to 
Schedule 4 
benzodiazepines 
(BZD), expressed as 
total deaths, as 
classified by: 
A. involvement of 
opioids, B. 
involvement of opioid 
replacement therapy.  
 
 
 
 
  

Schedule 4 benzodiazepine, with and without any 
opioid (heroin or pharmaceutical) 

  Deaths       

A 
 

Year 

S4 
BZD 

without 
any 

opioid 

S4 
BZD 
with 

opioid 

S4 
BZD 
total 

Percentage 
without 
opioids 

2007-08 26 75 101 25.74% 

2008-09 25 97 122 20.49% 

2009-10 22 99 121 18.18% 

2010-11 34 113 147 23.13% 

2011-12 40 115 155 25.81% 

2012-13 51 154 205 24.88% 

2013-14 64 172 236 27.12% 
 

Schedule 4 benzodiazepine, with and without ORT 

  Deaths       

B 
 

Year 

S4 
BZD 

without 
any 
ORT 

S4 
BZD 
with 
ORT 

S4 
BZD 
total 

Percentage 
without 

ORT 

2007-08 81 20 101 80.20% 

2008-09 101 21 122 82.79% 

2009-10 91 30 121 75.21% 

2010-11 115 32 147 78.23% 

2011-12 106 49 155 68.39% 

2012-13 154 51 205 75.12% 

2013-14 179 57 236 75.85% 
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4.5. Victorian Overdose Deaths Register (managed by the Coroners Prevention 
Unit) 

 
The Coroners Court of Victoria (CCOV) runs the Coroners Prevention Unit (CPU), a group 
which has interest in drug overdose deaths in Victoria. To this end, the CPU established the 
Victorian Overdose Deaths Register to record trends associated with drug overdose deaths 
in Victoria. Cases, including open cases, are identified through ongoing monitoring of the 
CCOV case management system and death surveillance database. In pursuing a broad 
research agenda related to Victorian overdose deaths, many parameters are determined 
and recorded, including status of known injecting drug use (although this has been 
inconsistently recorded, and thus has not been used in this report) and status of known 
prescription shopping. No national direct equivalent exists. The rapidly responsive nature of 
this database allows for the inclusion of more recent data than other databases. 
 
Determination of drug-related causality of death 
 
Each case possibly for inclusion is assessed on the basis of its autopsy report, toxicology 
report and, for closed cases, finding. Attribution of causality is determined from these 
documents on the basis of recommendations from a consensus panel convened by the 
Substance Abuse and Mental Health Services Administration (SAMHSA)(74), a section of 
the United States Department of Health and Human Services. The methodology for this 
process is described in depth across two sources: as an appendix to CPU attachment to the 
CCOV Frood finding(75) and in an internal DHHS report authored by Dwyer et al.(76). This 
process has been confirmed in personal correspondence. 
 
The application of causality is more inclusive than that from the NCIS in a number of 
different ways. First, deaths including drug effect combining with an ‘underlying natural 
disease process’ or ‘another (non-overdose) mechanism’ are included as contributory to a 
drug. Secondly, where no drug is not nominated by expert death investigators at all, any 
drug detected on toxicology is coded as contributory. Thirdly, when only a drug class is 
nominated as contributory rather than a specific drug, all drugs in that class are coded as 
contributory. These factors contribute to improved sensitivity of case detection and are 
important in a number of different common situations. This approach assists in trying to 
determine candidate drugs whose improved control would lead to reduced harm, but may 
slightly overrepresent class effects and commonly used drugs. 
 
It is therefore useful to interpret this data by excluding, where possible, contexts in which 
‘bystander’ drugs might be attributed to harm causality but in fact may be irrelevant to or 
even reducing harm. This report attempts to address these questions through subanalysis 
performed directly on the raw data. The authors gratefully acknowledge the contribution of 
Dr Jeremy Dwyer in this matter.  
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Overview of overall overdose death characteristics and patterns in overdose deaths by drug 
class 
 
In the Dwyer report, cases were delineated into ones caused by a single drug versus ones 
due to multiple drugs, and the results for pharmaceutical overdose deaths are shown in table 
4.5.1. Consistently over three quarters of the cases involved more than one drug, and this 
pattern became more accentuated over time. This underlines the importance of considering 
combination toxicity in preventing drug overdose deaths, but also in interpreting these data. 
 
Table 4.5.1. Pharmaceutical overdose deaths, single versus multiple drug deaths. 
Reconstructed from the Dwyer report(76). 
 

  2009 2010 2011 2012 2013 2014 2015 

Single drug deaths 58 53 58 60 55 49 50 

Multiple drug deaths 237 213 217 246 258 267 308 

All overdose deaths 295 266 275 306 313 316 358 
 
Prescription drug classes were also compared against each other and against illicit drugs 
and alcohol in terms of number of deaths caused in the whole cohort, and the results are 
displayed in Table 4.5.2. Benzodiazepines caused more deaths than illicit drugs, as did 
opioids, but of course this does not account for frequency of use in the population. 
Antidepressants, antipsychotics and non-benzodiazepine anxiolytics were the next most 
common prescription drug classes in order. 
 
Frequency of contributing drug groups was examined in the Dwyer report, and the table is 
replicated in Table 4.5.3. The combination leading to the most deaths was the combination 
of benzodiazepines and opioids. Benzodiazepines were constituent in four of the five leading 
prescription drug combinations for total number of deaths. 
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Table 4.5.2. Contribution of drug classes to overdose deaths from the CPU cohort. 
Replicated from the Dwyer report(76). 
 

 
 
Table 4.5.3. Combinations of contributing drug groups from the CPU cohort. Replicated from 
the Dwyer report(76). 
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Overdose deaths by individual contributing drugs 
 
Drug-related overdose deaths, and their accompanying fatal toxicity indices (the normalised 
rate of deaths per million prescriptions) are expressed in Tables 4.5.4 and 4.5.5, and 
graphically compared in Figures 4.5.1 and 4.5.2. Benzodiazepines as a whole demonstrated 
a steady increase in toxicity over the time of the study, although this was heavily influenced 
by clonazepam, diazepam and nitrazepam. Alprazolam’s toxicity continued to escalate until 
the time of rescheduling, after which its toxicity subsided, but still at a level higher than 
diazepam or nitrazepam. Temazepam’s rate of toxicity was relatively stable and relatively 
low over the time period. 
 
Tramadol has had relatively stable levels of toxicity, in contrast to fentanyl, whose toxicity 
increased dramatically in 2012 and largely maintained at a rate double that of tramadol. 
Codeine’s toxicity escalated in 2012 and 2013 but subsequently subsided. 
 
Zopiclone started with a very high fatal toxicity index, which overall escalated over the study 
period. Zolpidem has slightly fewer numbers of deaths compared with zopiclone, but given 
that its supply could not be estimated its fatal toxicity index was not calculated. Quetiapine 
had a much toxicity index compared with the other antipsychotics, although olanzapine 
demonstrated increases in 2015 and 2016. The antidepressants examined were largely 
stably low throughout. Pregabalin was only examined from 2013 onward but its toxicity 
actually subsided over time. Gabapentin did show an inconsistent increase in toxicity over 
the latter years of the study period.  
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Table 4.5.4. CPU prescription drug-related fatalities: benzodiazepines and opioids of interest 
A. Drug-related fatalities in Australia captured by the CPU for selected prescription drugs, by year of notification and drug 

identified. 
B. Fatal toxicity index on CPU data, for selected prescription drugs (deaths/million prescriptions). 

Note deaths will total to greater than the number of total deaths as more than one of the drugs may have been identified. 
 

  

A diazepam alprazolam temazepam oxazepam nitrazepam clonazepam total BZD codeine tramadol fentanyl 

2009 104 62 28 18 17 7 160 76 22 1 

2010 109 56 22 19 16 9 169 57 9 2 

2011 124 43 48 44 11 14 180 66 15 5 

2012 133 57 35 41 24 18 199 93 18 17 

2013 164 45 22 17 26 19 212 71 24 11 

2014 169 28 20 19 13 25 215 54 23 11 

2015 192 23 25 34 17 33 238 64 32 23 

2016 200 21 25 26 22 30 258 47 26 13 

Fatal toxicity index per calendar year 

B diazepam alprazolam temazepam oxazepam nitrazepam clonazepam total BZD codeine tramadol fentanyl 

2009 158.44 395.79 38.96 48.61 113.58 201.71 76.36 83.51 44.07 10.72 

2010 168.88 369.92 32.45 54.44 115.01 251.29 84.24 67.46 18.51 17.35 

2011 197.14 294.68 74.83 135.46 88.61 407.95 94.41 80.79 31.42 41.10 

2012 190.51 382.40 52.64 121.86 199.51 472.73 98.83 103.57 33.68 115.83 

2013 299.37 450.51 44.11 68.87 302.59 637.70 139.95 104.23 53.86 91.67 

2014 208.48 316.55 28.84 53.30 112.23 591.15 101.65 55.73 34.46 69.39 

2015 243.47 535.69 38.07 97.61 166.10 780.35 119.67 69.76 47.64 156.79 

2016 290.18 375.98 44.58 87.01 284.01 812.72 149.62 60.19 44.40 107.60 
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Table 4.5.5. CPU prescription drug-related fatalities: antipsychotics, antidepressants, z-drugs and gabapentinoids of interest 
A. Drug-related fatalities in Australia captured by the CPU for selected prescription drugs, by year of notification and drug 

identified. 
B. Fatal toxicity index on CPU data, for selected prescription drugs (deaths/million prescriptions). 

Note that zolpidem has not been on the PBS and thus supply data is not recorded in PBAC DUSC’s ASM, although slightly more 
deaths are attributable to it compared to zopiclone. 
Pregabalin was only recorded routinely post-mortem from 2013 onwards but the most recent data is available. 
Note deaths will total to greater than the number of total deaths as more than one of the drugs may have been identified. 
 

A mirtazapine amitriptyline citalopram quetiapine olanzapine risperidone zopiclone zolpidem pregabalin gabapentin 

2009 23 24 17 28 19 6 6 11 - 0 

2010 21 26 22 37 18 3 3 3 - 0 

2011 23 22 21 34 17 11 6 5 - 0 

2012 26 32 25 41 22 8 13 5 - 1 

2013 30 25 24 41 15 10 14 4 17 1 

2014 29 41 25 48 21 7 11 6 27 1 

2015 50 28 26 49 30 9 17 11 34 4 

2016 24 31 27 55 36 13 11 5 32 2 

Fatal toxicity index per calendar year 

B mirtazapine amitriptyline citalopram quetiapine olanzapine risperidone zopiclone zolpidem pregabalin gabapentin 

2009 73.39 77.14 46.65 173.86 67.39 34.81 330.59 - - 0.00 

2010 63.13 81.49 64.63 190.78 65.09 17.28 167.84 - - 0.00 

2011 66.70 67.67 63.04 151.41 63.42 65.01 295.37 - - 0.00 

2012 61.99 81.17 66.94 134.70 72.83 43.77 571.85 - - 28.51 

2013 82.86 74.77 80.42 147.60 62.36 71.40 838.08 - 132.96 32.83 

2014 51.51 82.07 59.30 121.42 61.87 35.86 449.63 - 52.13 23.14 

2015 82.53 54.75 63.92 131.44 91.34 46.93 716.25 - 44.61 97.74 

2016 42.94 51.08 79.06 170.26 135.18 86.96 527.27 - 39.28 56.09 
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Figure 4.5.1. Fatal toxicity index by CPU detected data for selected drugs, 2009-2016, deaths per million prescriptions. 
Selected drugs include Schedule 4 drugs of interest, alprazolam and fentanyl. Clonazepam and zopiclone have escalating indices far 
above other drugs, and alprazolam, diazepam and nitrazepam also have elevated indices. 
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Figure 4.5.2. Fatal toxicity index by CPU detected data for selected drugs, 2009-2016, deaths per million prescriptions. 
Selected drugs are as per Figure 4.5.1., but excluding the highest scoring drugs (alprazolam, clonazepam, nitrazepam, diazepam 
and zopiclone) excluded for graphical clarity. Quetiapine consistently outscores the Schedule 4 drugs displayed on this graph. 
Fentanyl The majority of other drugs, apart from oxazepam, have similar trajectories although tramadol, pregabalin and risperidone 
have lower indices than other drugs. 
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In a similar way to this report’s management of the data from the Victorian contribution to the 
NCIS, the data was subsequently interrogated for combinations of relevance with the 
assistance of Dr Jeremy Dwyer. 
 
Are antipsychotics culpable for deaths in people who are abusing illicit opioids, or are they 
merely ‘bystanders’? 
 
As previously articulated in chapter 4.1, it has been mooted whether quetiapine, rather than 
being culpable for deaths in people abusing heroin and methamphetamine, just happens to 
be more frequently present in these people when they overdose on heroin or amphetamine 
(and might even be mitigating harm through its putative effects on the recovery from use of 
these opioids). If a concern exists about a combination creating harm and biasing the 
apparent danger of a drug, one approach to resolve that is to remove the endpoints 
associated with the combination and then observe what harm remains, as this then is a 
lower limit estimation of the harm from the original drug alone. It is important to emphasise 
the lower limit nature of this, as it should be acknowledged that this population is at higher 
risk for prescription medication overdoses in general and that all prescription medications 
are likely to have contributions from this population, and thus such a subgroup cannot be 
compared to overall rates in other groups. 
 
In this spirit, this report examined deaths attributable to quetiapine, olanzapine and 
risperidone where no heroin or methamphetamine was culpable. The conclusions are similar 
to those found relating to similar analysis in chapter 4.4 but are replicated here. 
 
The results are displayed on Table 4.5.7 and Figure 4.5.2. For quetiapine, the majority of 
cases were culpable without either heroin or amphetamine. This is less evident for 
olanzapine and risperidone. Despite it being an inappropriate comparison, it is notable that 
quetiapine without heroin or amphetamine is largely above the overall rates for olanzapine, 
despite this being a comparison which biases against this outcome. A similarly inappropriate 
comparison with overall rates for fentanyl, a restricted Schedule 8 drug, shows similar rates 
(i.e. the lowest estimation of quetiapine-related mortality finds it similar to fentanyl). 
 
These data would suggest that, even if in all deaths where quetiapine and at least one of 
methamphetamine or heroin were both deemed to be culpable (i.e. quetiapine was an 
‘innocent bystander’), then quetiapine still represents a threat compared to other drugs, even 
if none of the deaths associated with other drugs were due to methamphetamine, heroin or 
any other drug. 
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Table 4.5.7. CPU data for antipsychotics in cases where no heroin or methamphetamine was 
culpable. 

A. Overall number of antipsychotic-culpable deaths by year, for cases without ‘illicit opioids’ 
culpable and all cases 

B. Antipsychotic-culpable deaths without ‘illicit opioids’ culpable as a proportion of all cases; 
estimated total prescriptions by year 

C. Fatal toxicity index for antipsychotic-culpable deaths without ‘illicit opioids’ culpable 
(deaths/million prescriptions). 

 

A 
Deaths           

Ilicits removed All cases     

Year Quetiapine Olanzapine Risperidone Quetiapine Olanzapine Risperidone 

2009 23 11 3 28 19 6 

2010 27 12 2 37 18 3 

2011 25 12 7 34 17 11 

2012 27 14 5 41 22 8 

2013 25 8 5 41 15 10 

2014 37 9 4 48 21 7 

2015 31 16 3 49 30 9 

2016 32 19 3 55 36 13 
 

B 
Deaths as a proportion Prescriptions 

Ilicits removed as proportion of all cases Estimated total (includes PBS and private) 

Year Quetiapine Olanzapine Risperidone Quetiapine Olanzapine Risperidone 

2009 82.1% 57.9% 50.0% 161,053 281,923 172,346 

2010 73.0% 66.7% 66.7% 193,936 276,533 173,625 

2011 73.5% 70.6% 63.6% 224,549 268,042 169,198 

2012 65.9% 63.6% 62.5% 304,378 302,087 182,773 

2013 61.0% 53.3% 50.0% 277,770 240,521 140,049 

2014 77.1% 42.9% 57.1% 395,323 339,427 195,216 

2015 63.3% 53.3% 33.3% 372,789 328,442 191,757 

2016 58.2% 52.8% 23.1% 323,035 279,651 156,650 
 

C 
Fatal toxicity index 

Ilicits removed All cases 

Year Quetiapine Olanzapine Risperidone Quetiapine Olanzapine Risperidone 

2009 142.81 39.02 17.41 173.86 67.39 34.81 

2010 139.22 43.39 11.52 190.78 65.09 17.28 

2011 111.33 44.77 41.37 151.41 63.42 65.01 

2012 88.71 46.34 27.36 134.70 72.83 43.77 

2013 90.00 33.26 35.70 147.60 62.36 71.40 

2014 93.59 26.52 20.49 121.42 61.87 35.86 

2015 83.16 48.71 15.64 131.44 91.34 46.93 

2016 99.06 67.94 19.15 170.26 128.73 82.99 
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Figure 4.5.2. CPU data for antipsychotics in cases where no heroin or methamphetamine 
(‘illicit opioids’) was culpable (deaths/million prescriptions). The complete lines represent all 
cases and the scored lines represent only the proportion of cases where ‘illicit opioids’ were 
not culpable, representing the lower limit of estimated harm. Even if in all deaths where 
quetiapine and an ‘illicit opioid’ were both deemed to be culpable, quetiapine was an 
‘innocent bystander’, then quetiapine in 2016 would still have a fatal toxicity index similar to 
fentanyl without combined ‘illicit opioid’ deaths excluded. 
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Do benzodiazepines lead to mortality in individuals not overdosing on opioids? 
 
There has been significant evidence to suggest that the combination of opioids and 
benzodiazepines is the cause of benzodiazepine-related death, and there particularly has 
been concern regarding overdose deaths and combined toxicity in patients ingesting 
benzodiazepines and opioid replacement therapy(73) (see chapter 3.1).  
 
It is certainly the case that benzodiazepines and opioids are the most commonly co-culpable 
combination in the CPU data published in the Dwyer report, which examined data from 
2009-2015 (see Table 4.5.3). Very few deaths in this cohort deemed caused by 
benzodiazepines occurred in isolation (see Table 4.5.6.). It is unclear from the previously 
reported data in this cohort as to whether benzodiazepines (or at least schedule 4 
benzodiazepines) are able to lead to mortality without opioids. 
 
Table 4.5.6. Number of single and multiple drug overdose deaths in the CPU cohort. 
Reconstructed from the Dwyer report(76). 

Drug 
Single drug 

deaths 
Multiple drug 

deaths 
Total deaths 

diazepam 1 994 995 

temazepam 10 190 200 

oxazepam 2 190 192 

clonazepam 2 123 125 

nitrazepam 6 118 124 
 
The significance of this speculative theory would be that, in the most optimistic interpretation, 
effective control of opioids (both illicit and licit) would abrogate the need to monitor 
benzodiazepines. To this end, we looked to determine whether benzodiazepines (and, given 
the purposes of this report, specifically schedule 4 benzodiazepines) were associated with 
death in the absence of culpability from any opioid, and then specifically opioid replacement 
therapy (ORT). 
 
The results are displayed on Table 4.5.9 and Table 4.5.10. Of the large burden of mortality 
associated with benzodiazepines over the period between 2009-2016, 18.7% of cases had 
no culpability from any opioid. There was no trend in this respect noted over time (see Table 
4.5.9). When only ORT was considered rather than all opioids, 74.7% of cases had no 
culpability from ORT. If a lower limit assumption is made in a similar manner to quetiapine 
and opioids, it would lead to fatal toxicity indices similar to that of risperidone. 
 
These data would suggest that benzodiazepines are capable of causing significant harm 
independently of a combination with opioids, and certainly independently of a combination 
with ORT. 
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Table 4.5.9. Overdose deaths due to Schedule 4 benzodiazepines (BZD), with or without co-
culpability of any opioid, expressed in absolute terms and with the proportion without opioid 
expressed as a percentage of total, in the CPU cohort. 
 

Year 

S4 BZD 
without any 

opioid 

S4 BZD with 
opioid 

S4 BZD total 
Percentage 

without 
opioids 

2009 20 110 130 15.38% 

2010 28 111 139 20.14% 

2011 25 136 161 15.53% 

2012 36 138 174 20.69% 

2013 42 159 201 20.90% 

2014 27 178 205 13.17% 

2015 50 179 229 21.83% 

2016 50 201 251 19.92% 
 
Table 4.5.10. Overdose deaths, supply and fatal toxicity index for Schedule 4 
benzodiazepines (BZD), with and without opioid replacement therapy (ORT) in the CPU 
cohort. Fatal toxicity index expressed as deaths/million prescriptions. 
 

  Deaths       Supply Fatal toxicity index 

Year 

S4 BZD 
without 
any ORT 

S4 BZD 
with ORT 

S4 BZD 
total 

Percentage 
without 

ORT 

Estimated 
scripts 
(PBS + 
private) 

S4 BZD 
Proportion 
- without 

ORT* 

2009 99 31 130 76.15% 1,938,565 67.06 51.07 

2010 109 30 139 78.42% 1,854,700 74.94 58.77 

2011 107 54 161 66.46% 1,760,626 91.44 60.77 

2012 127 47 174 72.99% 1,864,552 93.32 68.11 

2013 148 53 201 73.63% 1,414,931 142.06 104.60 

2014 147 58 205 71.71% 2,026,717 101.15 72.53 

2015 181 48 229 79.04% 1,945,915 117.68 93.02 

2016 196 55 251 78.09% 1,668,493 150.44 117.47 
 
Fatal toxicity index expressed in deaths/million prescriptions. 
  
* Note this is an assumption which underestimates harm from target drug as denominator 
includes patients on confounder drug but numerator does not. It assumes that confounder 
drug patients are not particularly high risk and that the patients who died of target 
drug/confounder drug jointly culpable would not have died/be high risk for dying if 
confounder could have been withheld. 
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Do z-drugs have toxicity outside combination with benzodiazepines? 
 
Z-drug pharmacodynamics appear dependent on action on the benzodiazepine subunit of 
the GABA-A receptor; benzodiazepines should not be combined with z-drugs. The 
introduction of z-drugs and subsequent popularity was with consideration to their supposed 
selectivity and shorter half-life, and it does appear clinically that they might lead to less 
problematic respiratory depression and residual daytime sleepiness. Given this, if 
benzodiazepines could be effectively regulated, would this supplant the need to regulate z-
drugs (displacement i.e. substitution theory aside)? To determine this, it must be determined 
whether z-drugs have toxicity outside combination with benzodiazepines. 
 
In a manner similar to the previous two combinations of relevance examined, we analysed z-
drug related deaths in combination with benzodiazepines and those which did not. 
 
The results are shown in Table 4.5.8. The co-culpability of benzodiazepines in z-drug related 
deaths is variable, but in recent years between 16-33% of z-drug related deaths did not 
involve benzodiazepines. This demonstrates they can have toxicity by themselves. In a 
lower limit comparison as previously described, using data from the PBAC DUSC-tracked 
zopiclone, z-drugs without benzodiazepines involved would still lead to a fatal toxicity index 
in 2016 in excess of all other non-benzodiazepines examined. 
 
Table 4.5.8. Contribution of co-culpability of benzodiazepines to z-drug mortality in the CPU 
cohort. Fatal toxicity index expressed as (deaths/million prescriptions). 
 

Year 

z-drug 
deaths 

with BZD 

z-drug 
deaths 
without 

BZD 

% z-drug 
deaths 
without 

BZD 

zopiclone 
deaths 
alone 

zopiclone 
estimate
d supply 

zopiclone 
fatal 

toxicity 
index 

proportionate 
burden of fatal 

toxicity index from 
z-drugs without 
BZD involved* 

2009 6 7 53.85% 6 18149 330.59 178.01 

2010 5 1 16.67% 3 17874 167.84 27.97 

2011 8 4 33.33% 6 20314 295.37 98.46 

2012 12 5 29.41% 13 22733 571.85 168.19 

2013 15 3 16.67% 14 16705 838.08 139.68 

2014 12 5 29.41% 11 24465 449.63 132.24 

2015 21 7 25.00% 17 23735 716.25 179.06 

2016 10 5 33.33% 11 20862 527.27 175.76 
 
Fatal toxicity index expressed in deaths/million prescriptions. 
 
* Note this is an assumption which underestimates harm from target drug as denominator 
includes patients on confounder drug but numerator does not. It assumes that confounder 
drug patients are not particularly high risk and that the patients who died of target 
drug/confounder drug jointly culpable would not have died/be high risk for dying if 
confounder could have been withheld. 
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4.6. Victorian Poisons Information Centre 
 
Overview of the service 
 
The Victorian Poisons Information Centre (VPIC) is based in a major metropolitan hospital in 
Melbourne and has been in operation since 1962.  VPIC receives telephone calls with 
queries about poison exposures, animal/insect stings/bites and overdoses both intentional 
and unintentional in nature.  The service is available 24 hours a day, 7 days per week, 
however overnight shifts are shared between the other Australian poison information centres 
and therefore some calls from other states overnight may be recorded in the VPIC database. 
The trained operators provide advice to the caller (who may be a medical professional or 
member of the public) about what they should do to manage the exposure. VPIC aims to 
provide up-to-date advice to callers to achieve the best care for those who require treatment 
for their exposure as well as minimise unnecessary medical service usage. Each telephone 
call is recorded in an electronic database with details as listed below at the time of contact. 
This database is then used to report annual trends in exposures and the overall activity of 
the service to the public.  
 
Understanding this database 
 
There are a number of limitations to data from this source. First, this database replies on 
patient self-reporting. Each exposure is recorded at the time of the telephone call, which 
theoretically provides accuracy of the information, however the priority is always given to the 
management of the caller over completion of the record and therefore occasionally the data 
recorded may not be entirely complete. Some callers may give false reasons for the 
exposure, such as claiming an accidental overdose instead of an intentional overdose. 
Additionally, the recorded poisons are only as accurate to what the caller describes them to 
be. If a caller has taken a substance and they don’t know what it was, then the record will 
reflect this. 
 
Secondly, the nature in which these data are recorded is important to consider in their 
interpretation. In order to collate the data, some poisons are recorded as a class, such as 
benzodiazepines. To extract the separate benzodiazepines from the class is logistically 
difficult and, balanced against the context in which this information would be applied, it was 
considered of insufficient utility to make this delineation. Separate poisons can be extracted 
from the database if they are not captured by class, however this is not publicly available 
information and each request must be made to the manager of the poisons information 
service. The authors are grateful for the contribution of Jeff Robinson and Dr Shaun Greene 
in allowing us to analyse the raw data in order to assess selected medications. 
 
It should also be noted that VPIC fields calls overnight from the catchments of other 
Australian poisons information centres (PICs) on a rotational basis for logistical reasons, and 
in this way Victorian calls are rotationally fielded by other poisons information centres. It 
therefore stands that the Victorian data collected could be contaminated with data from other 
PICs jurisdictions however this is unlikely to significantly skew the results as the rotation 
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(one in four nights) roughly approximates the proportion of burden conferred by the VPIC 
catchment. 
 
The main utility of the VPIC data for this report is to detect trends in drug related exposures 
within the Victorian population, after normalisation for the quantity of drug dispensed. This 
data cannot show hard endpoints of death or hospitalisation but is likely to detect emerging 
sources of harm earlier than other local databases. 
 
Drugs analysed in this report have been chosen as drugs of interest for determining 
emerging trends, based on trends seen in previous sections of this report. Given that 
benzodiazepines are likely to need to be considered as a group, given the already 
demonstrated risk of displacement of harm if drugs within that class are monitored in an 
uncoordinated manner (i.e. the substitution effect), they were considered for the purposes of 
this report as a group. One of the key indicators of emerging threats of harm, both in 
Australia and internationally, is reports to PICs, and thus it is useful to assess the evolution 
of PIC calls to determine emerging threats of harm, especially with changes in supply or use 
during that period. 
 
Distribution of drug-related incidents 
 
The data is illustrated in Table 4.6.1 and is graphically represented in Tables 4.6.1 and 4.6.2. 
The eight calendar years in which data was captured included a period of dramatically 
escalating pregabalin use, with the introduction of its use for neuropathic pain and the 
opening of access through the PBS, and it was thus unsurprising to see absolute number of 
calls for pregabalin jump from 5 to 204 as people inexperienced with its use began to start 
using it frequently, and this might seem alarming in passing observation. Nevertheless, when 
it was normalised for estimated supply, calls per million prescriptions actually reduced over 
time, suggesting not the escalating proportionate burden of harm one might expect to see 
with emerging misuse and abuse but in fact decreasing proportionate burden of harm that 
one might expect to see with familiarisation of appropriate use. 
 
Zopiclone demonstrated a dramatic escalation in calls over this time despite a relatively 
stable rate of supply in Victoria during this period. This translated to a dramatic escalation in 
incident toxicity index, with the number of calls per million prescriptions over ten times that of 
pregabalin, tramadol or Schedule 4 codeine/paracetamol in 2016. Quetiapine-related calls 
demonstrated a progressive increase, roughly in keeping with increasing supply, with a rate 
which remained the second highest of any group. Benzodiazepines and gabapentin 
consistently demonstrated higher normalised rates of calls than codeine/paracetamol and 
tramadol, which both demonstrated stable normalised rates over this period. 
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Table 4.6.1. VPIC data for selected drugs and drug groups per year. 
A. Total calls received by VPIC regarding poisonings by specific formulations. 
B. Estimated total supply in Victoria (estimated aggregated PBS and private supply) 
C. Incident toxicity index (calls/million prescriptions) – rates of calls normalised for supply. 

A tramadol 
S4 codeine -  
paracetamol 

BZD total zopiclone pregabalin gabapentin quetiapine zolpidem 

2009 106 203 945 0 5 11 238 49 

2010 104 212 1,000 19 28 10 319 54 

2011 103 237 959 35 21 19 361 56 

2012 130 242 1,000 65 27 22 411 47 

2013 112 226 977 57 67 22 471 43 

2014 139 214 989 65 103 18 504 44 

2015 155 281 1,128 96 175 16 552 45 

2016 182 258 1,194 93 204 21 666 38 
 

B tramadol 
S4 codeine -  
paracetamol 

BZD total zopiclone pregabalin gabapentin quetiapine 

2009 499,261 818,795 2,095,215 18,149 27,124 24,734 161,053 

2010 486,271 758,956 2,006,086 17,874 32,682 25,962 193,936 

2011 477,391 732,675 1,906,545 20,314 37,866 28,450 224,549 

2012 534,387 810,898 2,013,610 22,733 50,776 35,081 304,378 

2013 445,620 619,794 1,514,819 16,705 127,861 30,463 277,770 

2014 667,374 867,501 2,115,169 24,465 517,925 43,207 395,323 

2015 671,638 816,826 1,988,850 23,735 762,233 40,924 372,789 

2016 585,606 695,400 1,724,347 20,862 814,572 35,659 323,035 
 

C tramadol 
S4 codeine -  
paracetamol 

BZD total zopiclone pregabalin gabapentin quetiapine 

2009 212.31 247.93 451.03 0.00 184.34 444.74 1477.77 

2010 213.87 279.33 498.48 1063.01 856.74 385.17 1644.87 

2011 215.76 323.47 503.00 1722.98 554.59 667.83 1607.67 

2012 243.27 298.43 496.62 2859.23 531.74 627.11 1350.30 

2013 251.34 364.64 644.96 3412.17 524.01 722.20 1695.64 

2014 208.28 246.69 467.57 2656.89 198.87 416.60 1274.91 

2015 230.78 344.01 567.16 4044.73 229.59 390.97 1480.73 

2016 310.79 371.01 692.44 4457.81 250.44 588.92 2061.69 
NB: Zolpidem is only expressed in absolute calls as supply data is unable to be estimated as it has not previously 
been monitored by the PBAC DUSC. “S4 codeine-paracetamol” represents paracetamol 500mg/codeine 30mg 
formulations, “BZD” represents supply (cumulative BZD supply from PBAC DUSC-estimated drugs) 
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Figure 4.6.1. Incident toxicity index (normalised rates) for calls received by VPIC for selected 
drugs and drug groups by year (calls/million prescriptions). 

 
 
Figure 4.6.2. Incident toxicity index (normalised rates) for calls received by VPIC for selected 
drugs and drug groups by year (calls/million prescriptions); data as above but with highest 
ranking drugs zopiclone and quetiapine excluded for graphical clarity.  
 

 

0

1000

2000

3000

4000

5000

2009 2010 2011 2012 2013 2014 2015 2016

tramadol S4 codeine - paracetamol benzodiazepines

zopiclone pregabalin gabapentin

0

200

400

600

800

1000

2009 2010 2011 2012 2013 2014 2015 2016

tramadol S4 codeine - paracetamol benzodiazepines pregabalin gabapentin



62 | P a g e  
 

Evidence to inform the inclusion of Schedule 4 prescription medications 
on a real-time prescription monitoring system 

4.7. Ambo Project by Turning Point 
 
The Ambo Project is an ongoing project which monitors ambulance attendances for alcohol 
and drug-related events attended by Ambulance Victoria. It is administered by Turning Point, 
with data collected by Ambulance Victoria as part of data recording for attendance reports. It 
is funded by the DHHS. It has been in place since 1998, although it has only been in its 
current form since July 2011. A caveat to its interpretation is therefore that only six months of 
data was recorded in 2011. Additionally, as part of industrial action in 2014, data was not 
recorded for three months. Broad details from this database are available online at the 
Ambo-AODstats website but this gives no granularity on individual drugs, the importance of 
which is discussed in Chapter 3.1. The Ambo Project data was therefore supplied as 
provided data tables under an Eastern Health Human Research Ethics Committee extension 
approval. We gratefully acknowledge Sharon Matthews for making this data report available, 
and Dr Cherie Heilbronn and A/Prof Belinda Lloyd for their advice. 
 
Notably the Ambo Project by Turning Point is currently the only database in a suite of DHHS-
supported databases managed by Turning Point that gives granular detail on specific drugs 
involved. The Victorian Drug Statistics Handbook was published for periods up until June 
2011, after which it was ceased and drug statistics were captured by drug class. 
 
Ambulance callout data is of note particularly as it may detect emerging trends earlier than 
other databases, as notably seen with quetiapine in 2009 when increased overdose-related 
mortality had yet to emerge but increased ambulance callouts had. As seen in the earlier 
parts of this chapter, quetiapine overdose-related mortality has subsequently emerged and 
stabilised. In trying to determine which prescription medications may pose a threat in the 
near future, identifying trends in this database may help flag emerging problem drugs. 
 
Determination of drugs culpable in ambulance callouts 
 
Benzodiazepines, opioid analgesics, antidepressants and pregabalin were interrogated in 
this data set, the aggregated results of which are on Table 4.7.1, and the incident toxicity 
indices on Table 4.7.2, and in Figures 4.7.1 and 4.7.2. There was a broad spectrum of rates 
of calls per million prescriptions, with zopiclone progressively rising as high as 10,296 
ambulance calls per million prescriptions in 2013 i.e. a greater than 1% chance that an 
individual episode of dispensing zopiclone would lead to an ambulance callout. This rate has 
subsequently plateaued, notably while deaths continue to emerge in other data sets. This 
data set was one of the few to differentiate codeine/paracetamol from plain codeine, 
codeine/ibuprofen and codeine/aspirin, although it did not differentiate Schedule 4 
codeine/paracetamol (i.e. codeine 30mg/paracetamol 500mg) from combinations with lower 
amounts of codeine. If one presumes that the totality of call-outs in this data set for 
codeine/paracetamol were for Schedule 4 rather than Schedule 2 or 3 medications, it 
achieved incident toxicity indices comparable to oxazepam, nitrazepam and temazepam. 
Plain codeine achieved similar levels, but progressively escalating. Tramadol, gabapentin 
and pregabalin demonstrated stable, relatively low indices with no clear progression over the 
course of the study period. 
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Table 4.7.1: AOD Ambo ambulance callouts (aggregated) per calendar year, drugs of 
interest 
 

  

July-
Dec 
2011 2012 2013 

Jan-
Sep 
2014 2015 2016 

Percentage of a year 50% 100% 100% 75% 100% 100% 
Opioid analgesics             
tramadol 91 199 196 144 204 245 
aspirin and codeine N<5 8 8 6 6 N<5 
ibuprofen and codeine 31 78 80 51 101 65 
paracetamol and 
codeine 291 690 684 489 755 661 
codeine 28 43 56 81 79 107 
Benzodiazepine (all) 1776 4194 3890 2849 4137 4106 
alprazolam 409 923 784 296 271 300 
bromazepam 7 9 8 8 18 6 
clobazam N<5 N<5 0 0 0 0 
clonazepam 74 171 151 145 269 278 
diazepam 815 2104 2091 1659 2511 2418 
flunitrazepam N<5 16 8 13 18 20 
lorazepam 13 54 53 54 75 126 
midazolam N<5 N<5 9 N<5 7 10 
nitrazepam 60 124 120 86 100 80 
oxazepam 119 252 203 217 322 312 
temazepam 259 696 564 414 632 621 
triazolam N<5 0 N<5 0 0 0 
zolpidem 61 136 121 83 134 129 
zopiclone 76 186 172 152 215 204 
benzodiazepine_other 100 126 78 58 74 98 
Antidepressants             
mirtazapine 86 215 213 173 266 292 
amitriptyline 75 182 162 127 162 174 
citalopram 19 66 69 45 47 48 
gabapentin 8 14 15 7 10 14 
Anticonvulsant             
pregabalin 7 38 79 108 251 336 
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Table 4.7.2: AOD Ambo ambulance callout incident toxicity index by calendar year 
(calls/million scripts), drugs of interest 
 

  2011 2012 2013 2014 2015 2016 
tramadol 381.24 372.39 439.84 287.69 303.74 418.37 
codeine - paracetamol 
(Schedule 4*) 794.35 850.91 1103.59 751.58 924.31 950.53 
codeine (plain) 709.23 523.60 957.26 1102.52 804.19 1277.51 
benzodiazepines (all) 1992.81 2215.17 2722.39 1899.96 2192.94 2493.19 
alprazolam 5605.86 6192.20 7848.80 4461.89 6311.80 5371.12 
bromazepam 2029.87 1345.77 1397.13 1339.35 2357.69 1149.27 
clonazepam 4312.61 4490.90 5068.06 4571.58 6361.02 7531.23 
diazepam 2591.39 3013.74 3816.92 2728.72 3184.19 3508.28 
oxazepam 732.72 749.01 822.35 811.65 924.40 1044.10 
nitrazepam 966.64 1030.78 1396.55 989.95 977.09 1032.75 
temazepam 807.55 1046.76 1130.69 795.94 962.35 1107.25 

zopiclone 
7482.67 8181.80 

10296.3
8 8284.04 9058.51 9778.43 

mirtazapine 498.79 512.62 588.29 409.69 439.04 522.48 
amitriptyline 461.39 461.64 484.50 338.94 316.78 286.72 
citalopram 114.07 176.73 231.22 142.31 115.54 140.55 
gabapentin 562.38 399.07 492.41 216.01 244.35 392.61 
pregabalin 369.73 748.38 617.86 278.03 329.30 412.49 

 
Notes: 

1. (*) As data is not disaggregated for Schedule 4 preparations (versus Schedule 2/3 
preparations), it has been assumed that all toxicity in this group is from Schedule 4 
codeine – paracetamol combinations. 

2. These data have been manipulated to compensate for only six months being 
recorded in 2011 (initiation of database) and nine months in 2014 (paramedic 
industrial action). 

3. The 2016 DDD not yet published, and thus 2015 DDD ratio transposed to 2016 in 
order to calculate the incident toxicity index. 
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Figure 4.7.1: Incident toxicity index (calls/million scripts) over time (2011-2016), drugs of 
interest 
 

 
 
Figure 4.7.2: Incident toxicity index (calls/million scripts) over time (2011-2016), drugs of 
relatively low impact (excluding zopiclone, alprazolam, clonazepam, diazepam, cumulative 
BZD and bromazepam) 
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4.8. Victoria Police Forensic Services Department data 
 
Victoria Police’s Forensic Services Department collects data regarding all pharmaceutical 
drugs analysed after being seized by Victoria Police in the period 2012-2016 (see Appendix 
3). Of note in this dataset, within the top ten most frequently detected drugs, the drugs of 
interest to this report are alprazolam (ranked 1), diazepam (ranked 3), quetiapine (ranked 8) 
and clonazepam (ranked 9). This would suggest that these drugs may well be associated 
with diversion or abuse in Victoria, although this relationship is unclear. Notably, alprazolam 
was 7.8x more frequently detected than the fifth most common agent, sildenafil. 
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4.9. Conclusions from this chapter 
 
The evidence for harm from individual drugs can be understood as a spectrum, with the peer 
reviewed literature and mortality databases detecting more established prescription medicine 
sources of harm, and ambulance and poisons information detecting trends as they emerge 
from misuse and abuse to deliver harm. Throughout this, context is important – particularly in 
the weight of supply, availability and existing regulation. The peer reviewed literature reflects 
the key changes across these domains in recent years. This is particularly clear with 
benzodiazepines, where the burden of harm as a class is evident across multiple measures 
of morbidity and mortality. In addition, changes that have come about from the rise, 
regulation and fall of harm from alprazolam have influenced other drugs, particularly the 
other benzodiazepines, to which the burden of harm that used to sit with alprazolam has 
been displaced (the substitution or ‘squeezed balloon’ effect). Harm from opioids is a rising 
threat, and while codeine’s large burden of mortality in the context of an even broader base 
of possible abuse has been described in the literature, there is little to support the threat of 
harm from tramadol. Similarly, within antipsychotics, quetiapine has displayed a concerning 
escalation out of proportion to its supply beyond that offered by others in its class, whereas 
the literature is overall reassuring on harm from anti-depressants in Australia. There is little 
said about other sedatives and anticonvulsants, but the established patterns of harm from 
benzodiazepines, quetiapine and codeine are hard to ignore. 
 
It is in the data from the local databases that we have been able to view a lot of the evidence 
from the peer reviewed literature in the context of overall supply, and to compare relative 
harms between drugs, as well as durability and escalation of rates of harm. Zopiclone has 
consistently suggested escalating and high levels of death proportionate to supply across 
multiple mortality cohorts although ambulance callouts have plateaued, and there is no 
reason to think that zolpidem is any different. Clonazepam has also followed a similar 
pattern, and while there is a hierarchy across the different individual benzodiazepines, as a 
whole their normalised rates of harm sit above antidepressants, Schedule 4 opioids and 
gabapentinoids and they deliver harm independent of opioids. Quetiapine is consistently 
more harmful proportionate to supply than other antipsychotics, with a mature level of harm 
now evident and a clear harm independently of heroin or methamphetamine. Apart from a 
slight escalation with plain codeine in ambulance callouts, there is no other local data for 
emerging trends proportionate to supply, with no such signals from tramadol, pregabalin or 
gabapentin.   
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Chapter 5. Trends in misuse and abuse of Schedule 4 
medications in Australia and internationally 

 
Summary estimation of concern from trends of use, misuse and abuse globally 
 
Note: this does not supplant the importance of the qualitative analysis of this report 

Definite concerning 
trends 

Probable concerning 
trends 

Possible concerning 
trends 

Unlikely concerning 
trends 

diazepam 
clonazepam 
quetiapine 
zolpidem 

pregabalin 
codeine (S4) 

midazolam 
temazepam 
zopiclone 

gabapentin 
tramadol 

dextropropoxyphene 
testosterone 

oxazepam 
lorazepam 
nitrazepam 

bromazepam 
olanzapine 

phenobarbital 
venlafaxine 
amitriptyline 
frusemide 

hydrochlorothiazide 
benzhexol 
levodopa 

oxybutynin 
baclofen 
clonidine 
epoetin 

tamoxifen 
mesterolone 
nandrolone 

 

clobazam 
risperidone 
amisulpride 
aripirazole 

chlorpromazine 
clozapine 

haloperidol 
lurasidone 

paliperidone 
ziprasidone 

trifluoperazine 
asenapine 
droperidol 
periciazine 

fluphenazine 
flupenthixol 

zuclopenthixol 
levetiracetam 
lamotrigine 
topiramate 

sodium valproate 
carbamazepine 

zonisamide 
vigabatrin 
tiagabine 

perampanel 
oxcarbazepine 

lacosamide 
phenytoin 
primidone 
citalopram 

fluvoxamine 
fluoxetine 
sertraline 

escitalopram 
paroxetine 
dapoxetine 

desvenlafaxine 
duloxetine 
dosulepin 

imipramine 
doxepin 

clomipramine 
nortriptyline 
mirtazapine 
reboxetine 

moclobemide 
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agomelatine 
mianserin 
vorioxetine 

phentermine 
biperiden 

orphenadrine 
apomorphine 

selegeline 
amantadine 
atomoxetine 

lithium 
doxylamine 
darbepoetin 

methoxypegepoetin β 
anastrazole 

letrozole 
exemestane 
toremifene 

 
 
 
  



70 | P a g e  
 

Evidence to inform the inclusion of Schedule 4 prescription medications 
on a real-time prescription monitoring system 

5.1. Benzodiazepines 
 
There is extensive peer reviewed literature available for the misuse of benzodiazepines 
between the years 2005-current. It is presumed that extension of the timeframe for which 
this search was conducted to earlier years would result in an extremely large cohort of 
articles describing the evolution of benzodiazepine use and misuse from their first discovery 
of misuse potential in the 1960s.(1)  
 
The difficulty in conducting a peer reviewed literature search on the topic of misuse of 
benzodiazepines lies in both the large numbers of articles returned, as well as the dearth of 
literature which separates individual benzodiazepines from their class. Of the 493 articles 
which were picked from screening of title and abstract from 2159 articles across the 
databases searched, 129 were excluded based on relevance to the research question, 75 
based on language other than English, 31 due to unavailability of the full text article and 4 
others were excluded based on improper format for this review or duplicates discovered at 
this stage leaving 254 included articles. Thirteen articles were based on the Australian 
experience. One hundred and eighty of these articles focussed on benzodiazepines as a 
class without separation. This issue of publication of benzodiazepines as a class poses 
some challenges with interpretation of the literature for the purpose of this review, as two 
benzodiazepines, alprazolam and flunitrazepam are currently listed under schedule 8 in 
Australia and therefore already form part of the proposed RTPM. It is widely known that both 
alprazolam and flunitrazepam have previously caused harm both in Australia and overseas, 
which resulted in the listing under schedule 8 and therefore the authors intend to interpret 
the class-based literature with caution.  Following on from this issue, this means that 
interpretation of the literature via the whole class of benzodiazepines as a whole is not 
sufficient to comment on the harm from schedule 4 benzodiazepines both here and 
overseas.  However, given the extensive publication of literature about benzodiazepines as a 
class it would also be imprudent to ignore this subsection of the cohort simply because it is 
possibly contaminated with the inclusion of two schedule 8 benzodiazepines. Therefore 
these articles about benzodiazepines as a class are discussed in the first section of this 
chapter of the report, followed by more specific literature on the various other 
benzodiazepines under schedule 4 in Australia. 
 
Benzodiazepine class 
 
Australian publication  
 
Within the general class of benzodiazepine literature there were eight articles returned.  
 
Two studies focussed on presentation to emergency departments. The first article is set in 
New South Wales, and describes the increasing ED presentations between the years 2007-
2011 due to benzodiazepines, albeit alprazolam was detected as the benzodiazepine 
showing the steepest incline in numbers.(2) The second study was based in Victoria which 
included comment on the high frequency of benzodiazepines implicated in overdose 
presentations to one ED and showed that 68% of overdoses involved were acquired via 
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medical practitioner prescription, which is a promising statistic for the implementation of a 
RTPM system program.(3) 
 
Further information on the sources of misused benzodiazepines in Australia is included in 
two articles. Best et al describes the patient source of benzodiazepines to be 79.5% 
prescribed for real symptoms, 50% for fake symptoms and other sources identified to be 
trade for other drugs (61%), street purchase (74.7%), purchase from friend or partner (69%) 
or free from friend or partner (83%).(4) Percentages do not add to 100% as participants 
often reported multiple sources of benzodiazepines.(4) Another study across four states 
(Victoria, Tasmania, Western Australia and Queensland) reports 78% of benzodiazepines 
are acquired via prescription from a medical practitioner in patients who are admitted to a 
drug treatment service, and frequency of prescription forgery is reported as extremely low.(5) 
These higher numbers of prescription as the source of benzodiazepines are promising when 
reflecting on the theoretical usefulness of an RTPM. 
 
One study was found in the Victorian setting which reported roadside testing of drivers 
suspected of drug impaired driving, which showed benzodiazepines were present in 8% of 
those tested within 853 specimens.(6) One of the more common benzodiazepines present 
was alprazolam and therefore the applicability of this study to the research question is 
limited.(6)  
 
The use of benzodiazepines alongside heroin, within New South Wales, has been 
associated with increased criminal behaviour (OR=2.77) or poor health (OR=2.04).(7) 
Deaths involving alprazolam were also studied by the same author in the setting of New 
South Wales, and it was found that co-ingestion of other benzodiazepines occurred in 44.4% 
of fatalities.(8) 
 
Other harm described in the Australian setting from benzodiazepines included one study 
which correlated the use of benzodiazepines to violent behaviour, however this study 
implicated alprazolam as the main perpetrator.(9) 
 
Abuse 
 
Potential for abuse was described in more than 35 articles within this cohort. The knowledge 
of benzodiazepines as a drug of abuse has been around since 1966 when the Rolling 
Stones released their hit “Mother’s Little Helper” which allegedly gives reference to the use 
of benzodiazepines in middle-class housewives of the United States.(1, 10) The abuse 
potential appears to be a challenge when prescribing this class of effective anxiolytics in a 
population of patients with mental health issues.(11)  Benzodiazepine abuse appears to be 
worldwide with literature in the form of review, case reports and epidemiological studies on 
general abuse ranging from the United Kingdom, France, Finland, Ireland, Canada, U.S.A, 
Japan, Korea, Australia and Norway . (12-25) One study from Scotland found relatively low 
rates of benzodiazepine abuse compared to other regions of the world, at 0.8% of the 
population between the ages of 15-54 years.(26) One French study looked at the frequency 
of forged prescription for benzodiazepines, which was reported as high.(27)  
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Subpopulations of abuse are noted within the cohort, however applicability to this research 
question is limited, as an RTPM will include all Australian regardless of their risk factors for 
abuse. Some exploration of the risk factors for benzodiazepine abuse has been conducted in 
three studies which showed that people are at higher risk if they display characteristics of 
neuroticism, introversion, ineffective coping mechanisms, previous trauma, lower 
persistence, high levels of harm avoidance and lower self directedness.(28-30)  Abuse has 
been described in groups of students and adolescents within the U.S., Ecuador, Nepal, and 
Ireland in seven studies.(31-37) Two articles describe the issue of abuse in pregnant women 
and mothers with established substance abuse issues.(38, 39) Description of abuse in older 
persons is also worth noting as this is mentioned in 3 articles including a systematic review 
which shows that this phenomenon requires further investigation to quantify harm.(40-42)  
 
Dependence 
 
Dependence on benzodiazepines is well known. 41 articles were included which related to 
dependence syndromes.  The majority of these articles were studies of the prevalence of 
dependence syndromes and described symptoms of withdrawal such as increased 
mechanical pain sensitivity, anxiety, muscle spasms, tension and insomnia.(24, 43-62) Risk 
factors for dependence syndrome are available in some studies which include some mixed 
evidence for older persons, middle aged persons, persons with pre-existing mental health 
issues, disability pensioners, coexisting with alcohol dependence and anxiety or post-
traumatic-stress- disorder or panic disorder as a co-morbidity.(63-80)  One study addressed 
the relatively low stigma of benzodiazepine dependence in mothers from families with 
existing opioid dependence, compared to male family members.(81) 
 
Emergency department presentations and poisoning exposures 
 
Two articles describing emergency department presentations in Australia have been 
previously mentioned. Four other articles on this topic have been included. One study found 
benzodiazepines to be contributing to 29% of all non-medically prescribed drug 
presentations in the U.S.(1) In Santiago, Chile, the class of benzodiazepines were involved 
in 22.2% of overdose presentations.(82) In Brazil, the prevalence of benzodiazepine use in 
trauma presentations was 4.2%.(83)   According to two studies, presentations to EDs for 
benzodiazepine related exposure appear to be higher in patients who have had 
benzodiazepines prescribed for them in an outpatient setting and patients who are also on 
buprenorphine opioid replacement therapy.(84, 85) Two studies found a non statistically 
significant difference in workplace accidents in those who use benzodiazepines during the 
work day.(86, 87) Poisoning exposures to benzodiazepines in Hong Kong between the years 
2009 to 2015 saw an increased exposure rate with benzodiazepines rising from 4th most 
frequent exposure to 2nd most frequent after paracetamol.(88, 89) 
 
Traffic accident control 
 
Benzodiazepines are known to be sedating and to slow reflexes, which is part of the reason 
why this class is topical in studies which look at motor vehicle accidents and suspected 
driving under the influence of drugs (DUID).(90) Some studies have implicated 
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benzodiazepines in motor vehicle accidents and injuries.(91-94) A few studies from U.S.A, 
Switzerland, Sweden and Finland report a range of 2.8% to 33.3% of those suspected for 
DUID tested positive for benzodiazepines. (95-98) Three studies report on the common 
combination of benzodiazepines in drivers with alcohol and opioids, and one concluded that 
benzodiazepines as a sole agent did not increase the risk of arrest for DUID in Finland.(97, 
99, 100) 
 
Combination with other drugs 
 
One of the areas of interest when examining the harm from benzodiazepines as a class is 
their common combination with many other drugs for various purposes, which can increase 
the risk of fatality. 
 
Benzodiazepines can be used in combination with opioids to “boost” the opioid high, for 
anxiety, to induce sleep and to reduce symptoms of opioid withdrawal and the two classes 
are often used long term in combination.(1, 12, 101-107) The misuse and dependence on 
both opioids and benzodiazepines can go hand in hand with benzodiazepine use associated 
with early refills of opioid prescriptions.(108) Overdose deaths due to this drug combination 
are frequently reported but the exact mechanism behind why this combination can be so 
lethal is not well described apart from increased risk of respiratory depression.(103, 109-
118) One study reported this combination to be present in 20% of patients who were 
admitted to a trauma centre in the U.S.A.(119) Patients who are on opioid replacement 
therapy frequently use benzodiazepines, which increase their risk of mortality.(111, 120-127) 
One report showed a prolonged QTc interval with the combination of methadone and 
benzodiazepine.(128)  It is postulated that increased stress, perceived unmet needs, poor 
sleep or childhood trauma increase the likelihood that patients who are on opioid 
replacement therapy use benzodiazepines.(129-132) Benzodiazepine use in those who are 
on methadone opioid replacement therapy was also demonstrated to be associated with 
poorer treatment outcomes.(133) Benzodiazepine use alongside heroin is also associated 
with a higher all cause mortality.(134) 
 
Another common combination is methamphetamine with benzodiazepines. This combination 
can be found in case reports for death or epidemiological studies in specific patient groups 
such as adolescents.(135-137) The reason for this common combination of stimulant and 
sedative is not clear in the literature which was included. 
 
Benzodiazepines are also frequently found in combination with alcohol, with once study 
stating that this combination was found in 27.2% of benzodiazepine related ED visits and 
21.4% of benzodiazepine related deaths in the U.S.A. (138) The reason for this combination 
to be frequently found together is likely to be due to benzodiazepine prescribing for alcohol 
withdrawal. Benzodiazepine can also be found in combination with tricyclic antidepressants 
in two articles. This combination can actually be beneficial for the patient as it is 
hypothesised that the presence of a benzodiazepine can reduce the risk of seizure and 
cardiotoxicity due to the tricyclic antidepressant.(139) The misuse of benzodiazepine with 
amitriptyline is found to be common in one cohort of patients undertaking opioid replacement 
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therapy.(140) Other combinations mentioned in the literature include novel psychoactive 
substances and marijuana.(141, 142)  
 
Other related harm 
 
The literature describes a range of different forms of harm related to benzodiazepine use.  
 
Impulsivity due to benzodiazepine use amongst prison inmates has been explored with an 
OR 1.87 [95% confidence interval 1.03-3.38].(143) The risk of violent behaviour in 
benzodiazepine users is also characterised in two studies which show a possible increase in 
partner violence.(144, 145) 
 
Injection of benzodiazepines has been associated with risky behaviours such as needle 
sharing, which can lead to increased risk of contracting HIV, limb ischaemia, infection and 
amputations.(146-148) 
 
Other miscellaneous harm described in the includes fetal malformations in pregnant women, 
cognitive dysfunction, changes to sleep architecture and decreased quality of life.(149-153) 
 
Overdose and toxicity 
 
Examination of the peer-reviewed literature for harm from overdose is not the most accurate 
way to quantify harm as the risk of overdose is well known and therefore the publication of 
death from overdose is less likely in recent years. Nineteen articles were included which 
describe overdose from benzodiazepines in the form of case reports, review articles and 
epidemiological studies. Epidemiological studies show the frequency of benzodiazepines 
overdose is high relative to other prescription medications and some studies show it to be on 
the increase.(154-162) One study showed a decrease in the frequency of benzodiazepine 
related deaths in Florida, U.S.A. between 2011-2012.(163) This may have been attributed to 
the implementation of a prescription-drug-monitoring-program.(163) 
 
Some articles describe those who are at a higher risk of overdose such as older patients, 
younger patients who inject drugs and those who are also on opioids. (115, 116, 164-166)  
 
Harms in overdose are reported to include death, anterograde amnesia, QTc prolongation, 
need for intensive care admission.(167-169) 
 
Diazepam 
 
When looking at the cohort of articles which specify individual benzodiazepines in misuse, 
diazepam was the most frequently published. Of 253 articles about benzodiazepines, 49 
articles were about diazepam.  
 
Abuse and dependence 
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Diazepam is known to have high abuse potential and toxicity in overdose.(170) Illegal activity 
surrounding diazepam has been examined with diazepam’s doctor shopping index shown to 
be high, with around 4.4% of diazepam illegally obtained in France and street prices in 
Nevada, U.S. for diazepam are the second highest of all the drugs sold.(171-173) Four 
articles show diazepam to be a frequently misused prescription medication in the U.K., 
France and also Iran. (174-177) When specifically examined due to suspicion, high rates of 
abuse have been not been shown in Rwandan youths and truck drivers in France.(178, 179) 
The intravenous route of administration was described in one case to produce withdrawal 
effects of palpitations and insomnia and intravenous administration is often used in 
conjunction with promethazine and buprenorphine and referred to as a “South Asian 
Cocktail.”(180, 181) 
 
Combination with other drugs 
 
Six studies described the combination of benzodiazepines with opioids such as heroin and  
buprenorphine, and showed increased death rates in co-ingestion which is previously 
demonstrated in combination with benzodiazepines as a class.(103, 126, 181-184) 
 
Diazepam has also been reported to be used with ecstasy. One study in the U.S.A showed 
that 9.6% of people testing positive for ecstasy over a range of settings, also tested positive 
for benzodiazepines, however it is unknown if this is partly due to contaminants in the 
ecstasy pill.(185) One other study in Florida, U.S.A. showed that 30% of ecstasy users also 
intentionally use diazepam.(186) 
 
Traffic accident control 
 
Diazepam has been found to be a common drug present in those who are suspected of 
DUID in Finland, Switzerland, England, Wales, Korea, Sweden, Norway and Australia 
(Victoria).(6, 187-194) In those who are involved in an accident, diazepam is also commonly 
found to be present in up to 7.4% of those tested.(137, 195-198) 
 
Poisoning 
 
Seven articles about overdose were included. Diazepam was found to be amongst the top 
ten drugs involved in prescription overdose deaths.(199-201) Some case reports with 
overdose combinations were represented in the literature specifically for diazepam, with 172 
cases of oxycodone poisoning, one poisoning in combination of paraquat and one poisoning 
with valproate.(115, 202, 203) One study showed a decreasing trend in deaths from 
diazepam in Scotland, however the authors note that this may be due to changes in 
pathological reporting and better titration of methadone doses.(204) 
 
Other related harm 
 
Diazepam may increase aggression and violence with or without alcohol presence based on 
three articles, one of which was published in Australia. (205-207) Diazepam implication in 
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sexual assault cases has also been explored in two studies, which were based in Norway 
and the U.K.(208, 209) 
 
Midazolam 
 
There were 17 articles specifically about midazolam misuse. Eight articles described high 
rates of intravenous midazolam abuse in Bangkok, Thailand.(210-217) Midazolam has also 
been found in used syringes at an injecting centre in Switzerland.(218) The intranasal route 
has also been implicated in misuse of midazolam in those who have a history of substance 
abuse.(219)  
 
One case report of fatal overdose was found with a combination of zolpidem and propofol in 
an anaesthetist.(220) Combination with buprenorphine was found to be common in 
Singapore and Malaysia with risk of fatality.(183, 221, 222) 
 
Other miscellaneous harm included driving under the influence of midazolam in 5% of cases 
in one Swiss study, increased risk of HIV infection from injecting behaviour and syringe 
lending behaviours.(188, 223, 224) 
 
Clonazepam 
 
27 articles were included on clonazepam misuse. 
 
Abuse 
 
Clonazepam has been flagged as an “emerging drug” of abuse based on results of the 
OPPIDUM (Observation des Produits Psychotropes Illicites ou Détournés de leur Utilisation 
Médicamenteuse) survey in France.(225) In Norway, clonazepam has overtaken 
flunitrazepam as the most common illegal benzodiazepine abused.(226) Some other settings 
for abuse of clonazepam include prisoners on Reunion Island, France, Iran and the 
U.K.(176, 177, 227-230) 
 
Studies of illegal behaviour surrounding clonazepam showed mixed results with only 
intermediate abuse potential based on a doctor shopping index of 1.8-1.9%, but a more 
recent study revealed that it is the second most frequent benzodiazepine implicated in doctor 
shopping in France.(172, 173, 231) Clonazepam also had the highest street price of 
benzodiazepines in Nevada, U.S.A.(171) Clonazepam was shown to have the second 
highest benzodiazepine risk of diversion next to flunitrazepam.(232) 
 
Dependence 
 
Only two articles addressed dependence in the context of bipolar depression alongside other 
medicines and megadose dependence.(233, 234) 
 
Poisoning 
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Four articles were included on overdose which involved one paediatric patient with 
atrioventricular block and three cases of polydrug overdoses.(235-238) 
 
Combination with other drugs 
 
Two articles were found which included combination with opioids and clonidine.(239, 240) 
 
Other harm 
 
Three articles outlined the use of clonazepam in DUID in Norway and Denmark.(192, 198, 
241) One case report showed possible involvement of clonazepam in a sexual assault 
case.(209) 
 
 
Oxazepam 
 
There were 11 articles included on the topic of oxazepam misuse. 
 
Abuse 
 
There is some evidence for abuse occurring in French, Iranian and Norwegian studies.(176, 
177, 242) However, two studies postulate that oxazepam has a lower abuse potential than 
other benzodiazepines due to slow absorption rates, no active metabolites, no accumulation 
in chronic dosing, lower risk of drug interactions and the metabolism of the drug not being 
affected by age.(170, 243)     
 
One French study showed oxazepam to be illegally obtained 5.7% of the time based on 
survey.(173) 
 
ED presentations and poisoning exposures 
 
One study from Victoria showed that between 2003-2004 in one hospital emergency 
department, 6% of benzodiazepine overdoses included oxazepam.(3) 
 
Other related harm 
 
Three articles describe oxazepam present in those who are found to be DUID in Norway and 
Switzerland.(188, 192, 241) One case of reinforced irritability in high dose oxazepam 
dependence was reported.(244) 
 
Lorazepam 
 
There were five articles included on the topic of lorazepam misuse. Two articles regarded 
lorazepam to have high abuse potential and toxicity in overdose.(170, 176) One article 
showed rare misuse in the population of the U.K. via survey.(174) The OPPIDUM French 
survey also found that low levels of the drug were obtained illegally.(173) One overdose 
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case report listed lorazepam in combination with a selective serotonin reuptake inhibitor and 
codeine.(245) One article implicated lorazepam in a small number of cases of motor vehicle 
accidents in Ontario, Canada.(246)  
 
Nitrazepam 
 
There were four articles included on the topic of nitrazepam misuse. One study found that 
the risk of abuse after initial prescription was higher for nitrazepam than for diazepam.(242) 
In combination with other drugs, nitrazepam was the second most common benzodiazepine 
implicated with buprenorphine in overdose deaths in Singapore.(183) In the Australian 
setting, it was found that 10% of the patients who presented with overdose on 
benzodiazepines to a Melbourne hospital had taken nitrazepam.(3) Nitrazepam was also 
found amongst other substances in people who were DUID in Norway.(192) 
 
Temazepam 
 
There were four articles included on the topic of temazepam misuse. One study found that 
temazepam has a high abuse potential and toxicity in overdose.(170) In the Australian 
setting, it was found that 20% of the patients who had presented with overdose on 
benzodiazepines to a Melbourne based hospital had taken temazepam.(3) In combination 
with other drugs, previous availability of gel-caps in Australia resulted in injection with heroin 
to increase pleasure and intoxication.(247) Temazepam gel-caps have since been taken off 
the Australian market. Temazepam has also been implicated in a small number of sexual 
assault cases in the U.K.(208) 
 
Clobazam 
 
There were two articles included on the topic of clobazam misuse. One article showed that 
physiological dependence is possible in use for epilepsy but not psychological 
dependence.(248) Only one case report of overdose was found and this was a polydrug 
overdose.(249) 
 
Bromazepam 
 
Nine articles were included on the topic of bromazepam misuse. Two French studies 
described potential abuse of bromazepam.(177, 250) In the same setting, doctor shopping 
behaviour was classed as intermediate although one European study listed bromazepam as 
one of the most frequently forged prescriptions. (172, 173, 251) 
 
Two case reports of megadose dependence were included.(252, 253) There were two 
articles about overdose, with descriptions of usage in the elderly and one case report of 
deep coma.(201, 254)  
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5.2. Antipsychotics 
 
Quetiapine 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 63 
articles related to quetiapine. Twenty-eight articles related to the misuse of quetiapine in 
various formats including case series and epidemiological studies through survey and poison 
information systems. Two Australian studies were identified within the cohort. (255, 256)  
 
Abuse 
 
Abuse of quetiapine is relatively well characterised in the literature compared to other 
antipsychotics. The route of administration of quetiapine during abuse can be oral, 
intravenous, smoked or intranasal.(257-265) A case report of adverse effects of “snorting 
“quetiapine indicate that this behaviour can lead to dyskinesia, myoclonus, and akathisia as 
is often seen in toxic overdose.(259) There has been one report on the lower risk of abuse 
via the intranasal route in the extended release formulation due to the crushed tablets 
causing an unpleasant sensation when snorting because the powder can congeal in the 
nasal passages.(264) There is evidence of frequent abuse in the literature and case reports 
of recreational use describe the main reasons for using quetiapine in detail, including mood 
elevation, anxiolytic effects and sedation.(257, 258, 266-272) The reason for the preference 
for quetiapine over other atypical antipsychotic agents has been postulated to be related to 
the antihistaminergic effects and related rewards pathways. (258) 
There is some literature available on the increased abuse of quetiapine in the prison 
population of the U.S.  Some incarcerated patients are reported to give “vague symptoms” 
such as “hearing voices” in order to receive prescribed quetiapine for misuse.(273) There is 
some suggestion that quetiapine is more prone to misuse in the prison population due to 
lack of availability of other drugs to use as anxiolytics.(274) The knowledge of quetiapine as 
a drug of misuse in prison is well spread, with one published impact study on the successful 
removal of the drug from a prison formulary in New Jersey without psychiatric or disciplinary 
adverse effects.(275)  
 
Dependence 
 
Dependence syndromes are commonly reported with withdrawal symptoms of palpitations, 
anxiety, irritability, insomnia and dysphoria.(266, 267, 274, 276-279) 
 
In combination with other drugs  
 
In combination with other licit and illicit drugs, quetiapine can be used for various 
psychoactive effects. The street names for quetiapine include “Susie Q”, “baby heroin” and 
“Quell”.(258) Quetiapine is often mixed with other illicit substances in order to act as an 
anxiolytic whilst the person experiences the “come down” effects of the other drug, for 
example in combination with cocaine, quetiapine may be referred to as a “Q ball” and has 
the effect of mitigating dysphoria and inducing hallucinations in some people who inject this 
combination intravenously.(263) One case report also describes a similar combination with 
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marijuana, as referred to as a “Maq ball” which is smoked.(260) In the Australian setting, the 
Illicit Drug Reporting System-2013, which surveyed 868 people who inject drugs showed that 
31% of respondants misused quetiapine and this was also associated with the use of 
benzodiazepines OR= 4.26 (95%CI=2.06-8.52) or non prescription opioids OR=2.76 
(95%CI=1.47-5.19).(256) Patients enrolled in a methadone program in Halifax, Canada were 
surveyed on this topic of quetiapine combinations and it was found that 20% of patients 
reported using quetiapine to “experiment”, 25% to “enhance the effect of other substances” 
and overall 75% of patients had misused quetiapine for sedative effects.(280) This is also 
reflected in a study on addiction treatment inpatients in the state of New York, U.S. that 
reported that 96% of inpatients abuse quetiapine and around 67% of these inpatients used 
quetiapine to “recover from other substances.”(281) One case showed a patient using 
buprenorphine/naloxone as opioid replacement therapy who sought out both quetiapine and 
gabapentin in combination to potentiate buprenorphine and lead to “euphoria”.(282) 
 
Poisoning 
 
One study described misuse of quetiapine as not a current issue using interrogation of the 
National Coronial Information System (NCIS) to analyse overdose deaths between the years 
2001-2009, however this particular study does refer to the fact that quetiapine misuse 
beyond 2009 is not shown in this report and the authors recommend further monitoring 
beyond this year.(283) Please refer to the section of NCIS data analysis for quetiapine 
contribution to death beyond 2009. 
Overdose of quetiapine is frequently documented via case reports in the literature and is 
often associated with polydrug overdose. This search returned 35 articles outlining the 
toxicity of quetiapine in overdose. Of these 35 articles, 1330 cases of overdose were 
reported in various degrees of detail. Reported toxicity in overdose of varying degrees of 
frequency included delirium, central nervous system depression, tachycardia with or without 
increased QTc interval, coma, rhabdomyolysis, sedation, seizures, hypotension, increased 
creatine kinase levels, increased C-reactive protein levels, hypothermia, neuroleptic 
malignant syndrome, hypokalaemia, flexion myelopathy, sudden cardiac death, gastric 
pharmacobezoar (extended release formulation), diabetes insipidus, myoclonus, respiratory 
depression and death.(284-317) Quetiapine is one of the least cardiotoxic atypical 
antipsychotics in overdose.  Despite the large cohort of case reports for overdose, this 
source of peer-reviewed literature is not the optimum source of information when 
determining harm from this drug to the population with regard to the outcome of death. 
 
Olanzapine 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 29 
articles related to olanzapine. Only 4 articles described misuse of olanzapine. Two case 
reports describe a dependence syndrome with dose escalation and symptoms of withdrawal 
upon trial of dose reduction, which included increased anxiety, dysphoria, insomnia and 
nervousness.(318, 319) 
The reasons for misuse were described in two articles which included delivering “a buzz” or 
euphoria when combined with either alcohol or benzodiazepines.(320) Olanzapine has also 
been described as an effective “trip terminator” when used with other illicit drugs.(321) 
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Overdose of Olanzapine with or without other drugs was described in 25 articles which 
included a total of 107 cases in various levels of detail. Toxic effects described by these 
case reports included seizures, coma, coagulopathy, abnormal  plantar response, 
choreoathetosis, diabetes insipidus, cardiotoxicity, tachycardia, central nervous system 
depression, miosis, delirium, neuroleptic malignant syndrome, myoclonus, hyperreflexia, 
muscle rigidity, leukocytosis, increased creatine kinase, extra pyramidal effects, 
hyperprolactinaemia, atrial fibrillation and death.(285, 306, 315, 322-342) Olanzapine is 
known to be non cardiotoxic in overdose.(343) 
 
Risperidone 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only 9 articles related to risperidone. There were no articles related to risperidone misuse. 
There were 8 articles describing overdose with 124 cases. Reported toxicities in overdose 
include delayed respiratory depression, myoclonus, hypokalaemia, tachycardia, dystonia 
and death.(237, 285, 305, 315, 344-347) Benign outcomes were noted in some case 
studies.(237, 347) Risperidone is known to have some cardiotoxic effects in overdose.(343) 
 
Aripiprazole 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only 8 articles related to aripiprazole. There were no articles describing aripiprazole misuse. 
There were 7 articles describing overdose toxicity in 14 cases, which included effects of mild 
sedation, some facial muscle paralysis, prolonged central nervous system depression and 
one fatality in a paediatric patient.(285, 315, 352-356) Overall, most aripiprazole overdoses 
produced a benign clinical picture. Aripirazole is not known to cause cardiotoxicity in 
overdose.(343) 
 
Chlorpromazine 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only 5 articles related to chlorpromazine. It is suspected that adjusting the date range to 
earlier that 2005 may lead to a much larger cohort, especially in the area of overdose 
toxicity, however for the purpose of this research question for current harms related to 
misuse and overdose this is unnecessary.  
 
All five articles related to chlorpromazine in overdose, and no articles referred to misuse. 
Toxicity in the presence of supratherapeutic ingestion of chlorpromazine included cardiac 
arrest, neuroleptic malignant syndrome and death.(333, 357-360) Chlorpromazine appears 
to have significant risk of harm in overdose, however the frequency of overdose reported in 
the literature is relatively low compared to other antipsychotic agents.(360) 
 
Clozapine 
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Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only 5 articles related to clozapine. There were no articles which described misuse of 
clozapine.  
There were four articles describing 54 cases of clozapine overdose.(285, 361-363) Six cases 
were fatal.(285, 361) Clozapine is known to have some cardiotoxic effects in overdose.(343)  
The likelihood of harm from overdose or misuse in Australia for clozapine is low given that 
this drug is tightly controlled. Patients visit one prescriber, attend regular pathology tests to 
measure full blood count in order to obtain further prescriptions and only receive the exact 
number of tablets per dose until their next scheduled pathology. 
 
Haloperidol 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only 1 article related to haloperidol. This article describes one case report of myocarditis 
after overdose of haloperidol.(364) It is presumed that prior to 2005 there may be more 
extensive literature on overdose of haloperidol given the drug has been around for a long 
time. There were no articles found on misuse of haloperidol between the years 2005-2017.  
 
Lurasidone 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only 1 article related to lurasidone. This article related to overdose and resulted in no harm 
to the patient.(365) Lurasidone is considered a new drug and therefore lag time in 
publication may be evident in the absence of literature. 
 
Paliperidone 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only 4 article related to paliperidone. There were no articles which described misuse of 
paliperidone.  
Paliperidone in overdose is described in four articles which describe four case studies. 
These case studies described acute dystonia, delayed onset tachycardia and acute renal 
failure as associated toxicities of paliperidone in overdose.(366-368) One study showed no 
serious harm after an overdose of 756mg.(369) 
 
Ziprasidone 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only 13 articles related to ziprasidone. There were no articles related to misuse. 
There were twelve articles describing 99 cases.(237, 285, 315, 370-378) Toxicity in 
overdose is described as QTc prolongation, torsades de pointes, coma, drowsiness, 
drooling, poor muscle tone and/or death.(237, 285, 315, 370-378) Ziprasidone is known to 
cause prolonged QT in overdose.(343) 
 
Trifluoperazine 
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Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis, 
only one article related to trifluoperazine. This article described one case of dependence 
syndrome with associated weakness, restlessness and dysphoria upon withdrawal.(379) 
There were no articles found about trifluoperazine in overdose for the time period 2005-
2017. 
 
Asenapine, droperidol, flupenthixol, fluphenzine, pericyazine and zuclopenthixol 
 
Of the 131 articles about antipsychotics included in the peer-reviewed literature analysis 
none were included about misuse or overdose for the schedule 4 medications asenapine, 
droperidol, flupenthixol, fluphenazine, pericyazine or zuclopenthixol. 
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5.3. Z-drugs 
 
Ninety nine articles were included about Z-drug (zolpidem and zopiclone) misuse and 
overdose after excluding 23 articles which were found to be irrelevant to the research 
question,  18 which were in a language other than English, six which were in an 
inappropriate format, two duplicates  and nine where the full text was not available. Some of 
the literature about worldwide overdose included Z-drugs as a class rather than the 
individual drugs of interest, zolpidem or zopiclone. The literature about class effect is briefly 
summarised first in this section, then the literature on the individual drugs follow. 
 
Z-drug class 
 
Z-drugs are known to decrease sleep latency, improve sleep quality and work by increasing 
GABA transmission at GABA A receptors.(380) These drugs are known as sedative 
hypnotics, which is a popular class for misuse. 
 
Abuse 
 
Two articles were included on the potential for abuse of Z-drugs as a class, which both 
demonstrate known abuse of Z-drugs in the setting of the European Union and one more 
specifically in South London nightclubs.(175, 381) 
 
Dependence 
 
Three articles were found on the topic of dependence to Z-drugs. One article argues for the 
possibility of dependence.(63) Conversely, one other article argues that dependence 
syndrome is mild and withdrawal reactions can include craving, insomnia, anxiety, tremor, 
palpitations, delirium, seizures (rare) or psychosis.(15) 
 
Poisoning 
 
One article is included on overdose of Z-drugs as a class which reports some symptoms of 
overdose to include sedation or coma, but rarely deaths unless in polydrug overdose.(380) 
 
Other related harm 
 
Four articles were included on the topic of contribution to road related harm with the use of 
Z-drugs in Norway, Sweden, Belgium and Denmark.(198, 382-385) One article categorises 
Z-drugs as one of the least likely to contribute to road related harm in a study from six 
European countries.(386) 
 
Zolpidem 
 
Abuse 
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Twenty articles outline the potential for abuse of Zolpidem.(15, 170, 387-405) The coveted 
effects of Zolpidem were explained in the literature to include euphoria/feeling “high”, visual 
hallucinations and pleasant delirium.(397, 399) One systematic review concluded that the 
potential of abuse was low in short-term use.(406) 
 
Dependence 
 
Twenty eight articles outline the potential for dependence to Zolpidem. (233, 392, 400, 403, 
405, 407-430) Three articles contest this theory of potential for dependence in short-term 
use of Zolpidem and deem it unlikely to cause dependence syndrome.(406, 431, 432) 
 
Source of acquisition 
 
Frequent prescription fraud in France is reported for zolpidem.(27, 433, 434) In Taiwan, one 
study showed high levels of doctor shopping behaviour associated with zolpidem.(433) 
 
Other harm 
 
One study implicated zolpidem in a single sexual assault case.(435) Digit ischaemia was 
also reported in one case study after crushing and injecting the tablets.(436) In pregnancy, 
fetal neural tube defects have been found in those taking high doses of zolpidem.(437) In 
addition, five articles explored the harm related to driving under the influence of zolpidem in 
Finland, Switzerland and Sweden.(97, 188, 193, 438, 439) 
 
Combinations with other drugs 
 
Zolpidem misuse in combination with alcohol has been associated with an increased risk of 
an admission to an intensive care unit.(440) 
 
Poisonings 
 
Ten articles were included on the topic of overdose with zolpidem.(154, 199, 220, 254, 441-
446) Published harms in these cases included coma, self-stabbing or myocardial injury.(442-
444) 
 
Zopiclone 
 
Abuse 
 
Five articles highlighted the potential for abuse of zopiclone, all of which demonstrated only 
moderate risk overall and lower relative risk than benzodiazepines.(170, 387, 447, 448) Two 
articles listed zopiclone to have a relatively low risk of abuse.(397, 449) 
 
Dependence 
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Three articles showed risk of dependence to zopiclone with associated withdrawal 
effects.(409, 450, 451) One article comments on the lower risk of dependence to zopiclone 
over zolpidem.(409) 
 
Other related harm 
 
Four articles explored the harm related to driving under the influence of zopiclone in Sweden 
and Norway.(97, 439, 452, 453) Zopiclone was found to be involved in sexual assault cases 
infrequently in one study from the U.K.(454) 
 
Poisoning 
 
Ten articles were included on the topic of overdose with zopiclone.(88, 89, 168, 200, 455-
460) Reported harms in these cases included QTc prolongation (in polydrug overdose with 
an SSRI) and haemolytic anaemia.(168, 456, 459, 460)  
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5.4. Anticonvulsants 
 
One hundred and fifty seven articles were included in the final review on anticonvulsant 
schedule 4 medications with 8 excluded for formatting, 27 for language other than English, 
15 for relevance to the research question, one animal study and 7 for full text not available. 
 
The majority of the literature gave detail on specific anticonvulsants and only one relevant 
article was found which did not separate the anticonvulsants drugs in question.  This article 
was based in Melbourne and showed trends in ambulance call-outs for specific drugs 
including the anticonvulsants between the years 2000-2009, during which no upward trends 
in anticonvulsants was found.(461) 
 
Pregabalin 
 
Abuse 
 
Abuse of pregabalin has been found in several settings around the world including in the 
United Arab Emirates, India, U.K., Europe, U.S., Turkey and Jordan. (462-489) Reasons for 
abuse have been described as inducing euphoria, increasing energy levels and dissociative 
effects.(463, 480, 490) One case found increased sexual desire and excitement with 
pregabalin abuse.(491) The reinforcing effects of pregabalin are thought to be mediated 
through GABAergic pathways.(463, 490) Compared to gabapentin, pregabalin is known to 
be more potent, more quickly absorbed, and have a higher bioavailability, which makes it 
more prone to abuse.(490) Methods of delivery for abuse may include oral, rectal plugging 
and parachuting (emptying the contents of the capsule into a pouch for administration.)(478) 
Tolerance can develop quickly.(478) One cross-sectional study, which was based on a 
French pharmacovigiliance database showed pregabalin to have a low level of abuse, 
however a limitation to this investigation was that the data was based on spontaneous 
reporting.(492) 
 
Dependence 
 
Dependence has been described in seven articles in the setting of India, U.S., Germany and 
Lebanon.(463, 470-473, 493, 494) Some withdrawal effects noted were palpitations, 
restlessness and dysphoria.(463) 
 
Combination with other drugs 
 
Pregabalin abuse has been found in a high proportion of patients who use opioids or opioid 
replacement therapy, with reported rates of co-ingestion to be between 7-22%.(472, 495-
501) A reported reason for use with opioids is to “potentiate the high” that the person gets 
from opioids or opioid replacement therapy.(495) In one study of post-mortem medico-legal 
cases from Finland, it was found that in 91.4% of cases where pregabalin was involved, 
there was also an opioid present.(498) 
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Other combinations found with pregabalin include alcohol, cannabis and 
benzodiazepines.(472) 
 
Poisoning 
 
There was limited literature available on the effects of pregabalin in overdose. Six articles 
were included that focussed on overdose or poisoning from pregabalin.(502-507) In 
overdose, pregabalin has been reported in these articles to cause neurological depression, 
coma or atrioventricular block.(502, 507) 
 
Other related harm 
 
One article showed 206 pregabalin positive samples across a 1 year period in people 
suspected to be driving under the influence of drugs in Finland.(508) Most of these cases 
had taken pregabalin alongside other drugs.(508)  This is of concern due to pregabalin’s 
sedating properties which are likely to impair driving. 
 
Gabapentin 
 
Abuse 
 
Sixteen articles were included which focussed on the abuse of gabapentin including one 
systematic review, case reports and some epidemiological studies, which interrogated 
pharmacovigilance databases.(466-468, 470, 474, 478, 485, 488, 490, 509-515) Reasons 
for abuse include sedative and dissociative properties with reinforcing effects and reported 
withdrawal syndrome including one case of known delirium.(478, 490, 510, 514) One article 
argued that gabapentin had a low risk of abuse compared to other drugs such as alcohol, 
benzodiazepines or opioids.(516) 
 
Dependence 
 
Two articles describe a dependence syndrome to gabapentin, which included cravings and 
toxic delirium or confusion in withdrawal.(513, 517) 
 
Combination with other drugs 
 
Like pregabalin, gabapentin use with opioids and opioid replacement therapy appears to be 
commonplace with reported rates between 15-26% of users.(282, 495, 498, 499, 501, 518-
521) The co-ingestion of gabapentin with opioids is apparently to “potentiate the high” that 
the user seeks from the opioid component.(282, 495) One study reports that the use of 
opioids alongside gabapentin is relatively safe.(522) 
 
Other combinations found were with quetiapine for sedation and euphoria, and with alcohol 
or benzodiazepines.(520, 523) 
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Poisoning 
 
Six articles were included which focussed on gabapentin in overdose or poisoning.(506, 524-
528) Reported harms in these cases were mild central nervous system depression, cardiac 
conduction abnormalities (in combination with nefazodone) and death from gabapentin as a 
sole agent.(524-526) 
 
Levetiracetam 
 
Abuse 
 
One article was included which described the relatively low potential for abuse of 
levetiracetam.(511) 
 
Poisoning 
 
Eight articles focussed on levetiracetam in overdose.(506, 524, 528-533) Levetiracetam 
appears to be one of the least toxic anticonvulsants in overdose.(506, 529, 531) 
 
Lamotrigine 
 
Abuse 
 
One article was included which described the relatively low potential for abuse of 
lamotrigine.(511) 
 
Poisoning 
 
Fourteen articles focussed on lamotrigine in overdose.(503, 506, 524, 528, 534-543) 
Lamotrigine appears to be one of the most toxic anticonvulsants in overdose with reported 
reactions of myoclonus and spasticity, heart block, central nervous system depression, 
dyskinesia, seizures, oculogyric crisis or death.(506, 524, 534, 537, 538, 540, 542) 
 
Topiramate 
 
Abuse 
 
There were no articles found about topiramate abuse. 
 
Poisoning 
 
Ten articles focussed on topiramate in overdose.(506, 524, 528, 544-550) The main toxic 
effects included seizures, metabolic acidosis, visual hallucinations, slurred speech, ataxia, 
drowsiness, dizziness, agitation, confusion or nausea and vomiting.(544-547) 
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Sodium Valproate 
 
Abuse 
 
There were no articles found about abuse of sodium valproate. 
 
Poisoning 
 
Thirty-two articles were included which focussed on sodium valproate in overdose.(202, 237, 
334, 539, 551-577) Main toxic effects include central nervous system depression, loss of 
protective airway reflexes, loss of thermoregulation leading to hypothermia, coma, cerebral 
oedema or hyperammonemia.(202, 552, 559) 
 
Carbamazepine 
 
Abuse 
 
One article was included which describes abuse of carbamazepine for euphoric effects.(578) 
 
Poisoning 
 
Twenty-five articles were included which focussed on carbamazepine in overdose.(441, 539, 
558, 559, 569, 579-598) Some toxic effects of note were cardiotoxicity, anticholinergic 
effects and neurological complications.(559, 590) 
 
Zonisamide 
 
Three articles were included which focussed on overdose only, which showed toxic effects 
such as hypotension, respiratory depression, seizures, coma, bradycardia or vomiting.(524, 
599, 600) There were no articles found which demonstrated zonisamide abuse. 
 
Vigabatrin 
 
No articles were found which highlighted abuse of vigabatrin. One article was included on 
vigabatrin in overdose which was a case series of 21 cases from 1996-2000 with no reported 
fatalities.(528) 
 
Tiagabine 
 
No articles were found which highlighted abuse of tiagabine. Seven articles were included on 
tiagabine in overdose with the main toxic effects listed as seizures, central nervous system 
depression, coma, agitation, drowsiness, confusion or tachycardia.(506, 524, 528, 601-604) 
 
Oxcarbazepine 
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No articles were found which highlighted abuse of oxcarbazepine. Four articles were 
included that focussed on oxcarbazepine in overdose, and seizures were the more 
commonly reported toxicity.(506, 524, 605, 606) 
 
Lacosamide 
 
No articles were found which highlighted abuse of lacosamide. Two articles were included 
that focussed on lacosamide in overdose, and cardiac conduction abnormalities were the 
more commonly reported toxicity.(532, 607) 
 
Phenytoin 
 
One article highlighted the low risk of abuse relative to other anticonvulsant 
medications.(511) One case study was found on a patient who had become dependent on 
phenytoin, with dose escalation, cravings and withdrawal effects such as restlessness, jitters 
and irritable mood.(608) 
 
Seven articles were included which focussed on phenytoin in overdose.(539, 557, 582, 609-
612) 
 
Perampanel 
 
There were no articles included about perampanel, a relatively new drug on the Australian 
market. 
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5.5. Barbiturates 
 
Two barbiturates are currently under schedule 4 in Australia, which include phenobarbital 
and primidone.  Of the 36 articles included after the initial screen of title and abstract, 16 
articles were included after removal of five articles with little relevance to the research 
question, eight articles in a language other than English, two duplicates and five articles 
when the full text article was not available. These low numbers are to be expected due to the 
date range 2005-current which was used in the search. Publication for barbiturates peaked 
in the 1970s and has declined every year since then.(613)  
Most of the literature was available only by class not by individual drug. There were no 
articles which addressed primidone misuse specifically. There were no articles about 
phenobarbital misuse. 
 
Barbiturate class misuse 
 
Misuse was shown in some patient populations which included patients with other known 
substance abuse, adolescents to get “high” and to use in suicide, those residing in urban 
Afghanistan, HIV positive gay and bisexual men in the U.S.A and older adults attending 
emergency psychiatric services.(40, 614-618) One article showed low risk of abuse in 
patients with epilepsy when used for seizure control.(248) In coal miners it was found that 
there was no increased risk of workplace accident with barbiturate use.(87)  
 
Barbiturate class overdose 
 
One article showed an increased risk of overdose in barbiturate users compared to 
benzodiazepine or Z-drug users and one other article confirmed the use of barbiturates 
could predict drug related premature death in a Swedish study.(155, 619) Symptoms of 
overdose are described in one study as central-nervous-system, cardiovascular and 
respiratory depression with hypothermia and possible miosis/nystagmus.(615) Two 
epidemiological studies in Egypt and Iran describe 199 barbiturate overdoses.(558, 620) 
 
Phenobarbital poisoning 
 
There were three articles outlining two fatal cases of Phenobarbital poisoning.(359, 621) 
Phenobarbital was reported to be the sixth most common poison after autopsy in Japan 
between the years of 2003-2006.(622) 
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5.6. Codeine 
 
The potential for misuse of codeine containing compounds both in Australia and overseas is 
well known. The difficulty in capturing misuse in the literature lies in the multiple different 
codeine combinations available both here and overseas, which do not necessarily match 
with Australian schedule 4 codeine containing products. The other issue for consideration is 
the impending up-scheduling of all codeine containing schedule 3 products in Australia 
during 2018, however this issue is considered out of scope for this review which focuses on 
current schedule 4 medications in Australia.(623) Due to these difficulties, codeine 
containing combinations were considered for this section on trends and all attempts were 
made to decontaminate the included literature of all schedule 8 pure codeine products or 
schedule 3 combination products where possible. 
 
Twenty-five articles were included in the final review of codeine for this section from 92 
screened for full text. Eight were excluded for inappropriate formatting, three for language 
other than English, 19 for relevance to the research question, one duplicate and seven full 
text not available and 29 articles were considered to be out of scope due to focus on over-
the-counter schedule 3 codeine containing products. 
 
Abuse 
 
Some studies refer to codeine alone when discussing misuse and therefore it is not possible 
to determine whether this codeine is on prescription or purchased over the counter. This 
section will discuss relevant findings from these articles. 
 
Case studies for abuse of codeine are commonly published. One case series described the 
reason for abuse in some cases was to obtain a “hazy feel good high.”(624) Internet forums 
often show misuse for dulling of physical or emotional pain.(625) Routes of administration 
may include snorting, oral or rectal use.(624, 625) Three particular cases made note of the 
fact that most users began with a legitimate therapeutic need for codeine, which then 
evolved into misuse.(624, 626) In Norway, it appears that 0.5% of the population engage in 
problematic use of codeine based on findings from their prescription database.(627) In the 
U.S. and Canada, codeine is reported to be commonly used recreationally in opioid addicted 
patients, rural residents and street drug users.(628-630) In France, there were significant 
levels of doctor shopping behaviour for codeine on prescription and it was found to be 
abused commonly in combination with benzodiazepines.(631) One study argued for low risk 
of abuse in weak opioids for those initiating treatment.(632) 
 
Combinations with other drugs 
 
Pleasurable effects from taking codeine combinations may include feeling a “buzz” and in 
those who are dependent, avoiding symptoms of withdrawal.(633) 
 
In combination with paracetamol specifically, there appears to be high levels of abuse in the 
U.S., particularly in College students and middle aged and elderly populations.(634-636) 
One study reported people who abuse this combination commonly take prescriptions from 
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family members who legitimately use this product for pain.(637) This particular combination 
is concerning, given the risk of liver toxicity from chronic paracetamol ingestion over 
time.(637)  Intravenous abuse of combination paracetamol and codeine in combination with 
diphenhydramine is known to be a new problem in Uzbekistan.(638) 
 
In combination with alcohol, codeine containing products have been used to “get drunk 
faster” and save money.(624) In combination with marijuana, codeine is taken to “feel 
good”.(624) One Irish study found high levels of misuse of codeine in patient who were being 
treated on a methadone program.(639) In France, codeine is commonly abused alongside 
benzodiazepines HR=3.12 [95% CI 1.55-6.26].(631) 
 
Other Harms 
 
Some case reports of deafness, occupational violence and risky sexual behaviours 
associated with codeine use were found.(640-642) 
 
Poisoning 
 
The liver toxicity from chronic overdose in combination with paracetamol are well known. 
Acute overdose was only the focus for five articles found, however it is likely that this 
phenomenon is relatively common.(245, 643-646) What is unknown, is the extent of harm 
from schedule 4 codeine products without contamination of data from schedule 3 or 8. 
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5.7. Tramadol 
 
Abuse 
 
Given that opioids have known abuse potential, there has been investigation into the abuse 
liability of tramadol as a member of this class and concern by medical experts that it may be 
misused.(647) There have been some studies which show potential for addiction and abuse 
of tramadol, including case reports, epidemiological studies in patients who attend 
rehabilitation programs in Europe, and surveillance programs.(381, 648-655) Tramadol does 
appear to have some reinforcing potential in higher doses.(656) The reasons for abuse have 
been explored in one study with rather vague descriptions such as “feel drug effect” and 
interest in taking the drug again after the first dose.(657) Another survey in the U.K. found 
75% of tramadol users required the drug for pain, 31% used it to relax, 26% used it to aid 
sleep and 25% used it to get high, with multiple uses in participants leading to a more than 
100% total.(658) The use of tramadol to prevent premature ejaculation further increases the 
likelihood of non-medical usage.(659) Reported risk factors for abuse of tramadol are 
comorbid mental health issues.(660) Abuse of immediate release formulations appears to be 
preferred to extended release, which is likely to be due to the delayed absorption and less 
profound effects of the extended release tablets.(661) Abuse of tramadol appears to be 
common in literature from Middle Eastern countries such as Egypt, Yemen and Iran.(462, 
662-669) There were studies which included reports of seizure activity and serotonin 
syndrome in people who abuse tramadol.(670-672) 
 
On the other hand, some studies reported low levels of abuse risk, with one study even 
demonstrating the abuse potential to be comparable to Non-steroidal Anti-inflammatory 
Drugs.(655, 673-677) Low risk of abuse could be attributable to tramadol falling under the 
category of being a weak opioid.(632)  Minimal rates of abuse were reported in one study 
which investigated the effect of release of a cheaper generic, with no change to abuse 
risk.(661) However, there was a reported 10% reduction in tramadol use after changes to 
scheduling in Scotland during 2014.(678)  In developed countries such as the U.S. and New 
Zealand, the levels of tramadol abuse were found to be low in those on combination 
tramadol-paracetamol and attending rehabilitation centres.(679, 680)  In France, there were 
low numbers of tramadol users in self reports to a drug rehabilitation program.(681) Chinese 
men who have sex with men (a patient group which is known to have higher levels of 
substance misuse) were also found to have low levels of tramadol abuse.(682) There have 
been some case reports of tics and seizures in those who abuse tramadol.(683) The 
probability of abuse in one U.S. pre and post study remained the same regardless of the 
level of restriction via rescheduling.(684)  
 
Dependence 
 
Dependence to tramadol is evident in some studies, including one which highlights high 
numbers of dependent patients in drug rehabilitation in Colombia and 104 reports from a 
systematic review of articles from the European Union.(381, 685-695) The mechanism of 
dependence has been postulated to be due to poor efficacy of tramadol as an analgesic, 
leading to dose escalation which then results in dependence.(381) Tolerance is also 
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demonstrated in repeated doses.(696) Withdrawal symptoms after cessation of tramadol 
were described in some of the literature, and in up to 10% of users in the U.K.(655, 658) 
Symptoms of withdrawal may include feeling emotionally unwell.(658) 
 
Despite this evidence for dependence, the risk of physical dependence to tramadol was 
found to be low in one study.(673) 
 
Sources of acquisition 
 
Diversion rates of tramadol appeared to be low during 2002 in the U.S.A, according to one 
study.(697) Drug trafficking is a problem, however, in Gaza where the drug is known to have 
higher levels of abuse.(698) 
 
Doctor shopping index for tramadol was reported as low in France and the U.S.A.(13, 699, 
700) However, one study showed that prescription fraud for tramadol is relatively common in 
Europe and drug sharing practices are common in the U.K.(173, 251, 701) One survey from 
the U.K. showed that 64% of tramadol was prescribed by a medical practitioner, 34% was 
from a friend, 3% was from a dealer and 3% came from the internet.(658) The availability of 
tramadol for internet purchase also appears to be high due to low restrictions on supply in 
some parts of the world.(702) 
 
Combinations with other drugs 
 
Tramadol combinations appeared infrequently in the articles included in this review. 
Tramadol has been found in combination with cannabis or opium in adolescents in Iran.(703) 
The combination of tramadol with cannabinoids has been associated with reduced renal 
function.(704) In combination with alcohol, some people who abuse tramadol experience 
enhanced pleasurable effects.(658) One Australian study which reported on deaths from 
serotonergic drugs commented on the dangerous combination of tramadol alongside others 
which may cause serotonin toxicity.(705) 
 
Poisonings 
 
Reported toxicity in overdose cases included acute respiratory acidosis, seizure, trauma 
from seizure, cardiogenic shock, serotonergic toxicity, multiple organ failure, 
hyperglycaemia, hypoglycaemia, Brugada ECG pattern, hyponatraemia, shock, asystole, 
central-nervous-system depression, nausea, vomiting, tachycardia, respiratory depression, 
acute renal impairment, hyperamylasemia or liver injury when in combination with 
paracetamol.(705-725) Unintentional overdoses appear to be fairly common, with one 
Finnish study reporting 55% of tramadol overdoses to be accidental.(726) One factor which 
may increase overdose risk is the metabolism of tramadol by CYP2D6, which is known to 
have varying genetic polymorphisms resulting in some poor or extensive metabolisers.(727, 
728) In some areas such as Iran, England and Wales, the rate of overdose is seen to be on 
the increase.(729-732) Other reports of overdose deaths come from Sweden, Belgium, 
Denmark, Finland, Norway, Iceland, Italy, South Korea, Singapore, Ireland, Iran.(196, 199, 
504, 733-743) 
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A reduction in tramadol poisoning exposures occurred after rescheduling to U.S.A. schedule 
II in Kentucky, U.S.A.(744, 745) 
 
Other related harm 
 
Tramadol appears in cases of sexual cases in low levels in the U.K.(454) Tramadol misuse 
has also been associated with risky sexual behaviours in Egypt.(642) 
 
In an Australian study of random roadside testing, tramadol appeared in 1.2% of subjects, 
but the rate of misuse is not known from this information.(6) In Sweden and Denmark, 
tramadol was present in some subjects suspected of DUID.(193, 198, 384, 746) 
 
One study showed increased risk of contracting hepatitis C virus or liver disease when co-
injected with heroin in the Egyptian setting.(747) 
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5.8. Dextropropoxyphene 
 
34 articles were included in the analysis for dextropropoxyphene misuse. The relative risk of 
dextropropoxyphene in the Australian setting is estimated to be low despite the known 
toxicity of the schedule 4 drug, as medical practitioners must provide a Prescriber 
Confirmation Form with each new prescription which has could result in more rational 
prescribing decisions.(748) 
 
Abuse 
 
The abuse potential for dextropropoxyphene is well known.(749) There have been a few 
studies in the setting of India and Bahrain which show abuse in the population, particularly in 
those who inject drugs and high rates of use in those who attend drug rehabilitation.(750-
753)  It was also found that abuse is more common in rural parts of the U.S.A. versus 
urban.(754)  
 
Despite known abuse, theoretically weak opioids such as dextropropoxyphene have been 
shown to have lower risk of problematic usage and have reduced morbidity risk.(632, 755) 
 
Poisoning 
 
In overdose, dextropropoxyphene is known to cause respiratory and cardiac conduction 
abnormalities, with prolonged QTc interval and increased seizure activity.(753, 756-759) 
Dextropropoxyphene was also measured to have a 10 times higher mortality in overdose 
than any other combination analgesic and is a prominent feature of poison centre exposures 
during the  2000s in the U.S.A.(760, 761) In the 90s, dextropropoxyphene was responsible 
for 766 overdose deaths in the UK over a three year period, but at the time was available 
without a prescription.(753) There were six other articles which described cases of 
intentional dextropropoxyphene poisoning in Finland, England, Sweden and Wales.(644, 
762-766) 
 
Other Harms 
 
Dextropropoxyphene use was not shown to increase workplace accidents in one study of 
coal miners.(767) 
 
Risky sexual behaviours were shown to be higher in some users of dextropropoxyphene in 
one study in India, such as multiple sexual partners or paid sexual partners.(768) 
 
Withdrawal from the market 
 
Due to known toxicity, dextropropoxyphene has been withdrawn from the market and many 
user settings or restricted, with publication about these events from the U.S.A., U.K., France 
and Denmark with some positive results regarding suicide rates.(769-779) The withdrawal 
from the market has not been welcomed by some patients, with one survey reporting that 
48% of users were not happy to change to another analgesic.(780) 
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5.9. Selective serotonin reuptake inhibitors 
 
Fifty-one articles were included about selective serotonin reuptake inhibitors (SSRI) misuse 
and overdose after excluding seven articles which were found to be irrelevant to the 
research question, six which were in a language other than English, three which were in an 
inappropriate format and five full text unavailable. The majority of the literature about 
overdose worldwide was commenting on SSRIs as a class rather than the individual drug. 
The literature about class effect is briefly summarised first in this section, then the literature 
on the individual drugs follows on. 
 
There were no articles found which described either abuse of SSRIs as a class, or 
combinations of drugs which increased risk of harm. 
 
Selective serotonin reuptake inhibitor class 
 
Dependence  
 
One article was found which related to dependence syndrome to SSRIs, with associated 
difficulty in cessation of treatment.(781) 
 
Poisoning 
 
Eight articles were included on the topic of overdose and poisonings from SSRIs. (360, 782-
788) SSRIs were found to be safer in overdose than tricyclic antidepressants and some 
serotonin-noradrenalin reuptake inhibitors with a lower risk of cardiotoxicity.(360, 782-784, 
786, 788) Despite this relative safety, one study found that after the introduction to SSRIs to 
the market in Nordic countries, there was no correlating decrease in suicide rates as would 
be expected.(785)  In overdose, there has been reported serotonin syndrome, some QTc 
prolongation and seizures.(786, 787) 
 
Suicide rates 
 
There has been some speculation about the risk of SSRIs in increasing suicide ideation in 
patients, particularly in the adolescent population. Five articles were found disputing this 
theory, and contending that SSRIs do not lead to increased risk of suicide.(789-793) One 
study was found which supported this hypothesis by observation of higher rates of suicide in 
those who are adolescents, although this is only relative to other age groups who were also 
taking SSRIs.(794) 
 
Citalopram 
 
There were no articles found which highlighted abuse, dependence or harmful combinations 
with citalopram. 
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Nineteen articles were found on the topic of overdose on citalopram and associated 
harms.(312, 331, 543, 783, 795-809) Reported harms in overdose include hypoglycaemia, 
seizures, QTc prolongation, ventricular tachycardia, metabolic acidosis, drowsiness, 
hypertension, vomiting, coma, cardiac arrest or death.(312, 331, 795-801, 804, 805, 807, 
809) 
 
Suicide risk was variable when initiating and continuing citalopram when examined in one 
study.(810) 
 
Fluvoxamine 
 
There were no articles found which highlighted abuse, dependence or harmful combinations 
with fluvoxamine. 
 
There were two articles included on the topic of overdose with fluvoxamine, one of which 
was fatal in polydrug overdose and one which included a patient with status epilepticus.(441, 
811) 
 
Fluoxetine 
 
There were no articles found which highlighted abuse, dependence or harmful combinations 
with fluoxetine. 
 
There were three articles included on the topic of overdose with fluoxetine, one with a benign 
outcome, one with fatality from serotonin toxicity in combination with moclobemide and one 
with hypotension in combination with trazodone.(812-814) 
 
Sertraline 
 
There were no articles found which highlighted abuse, dependence or harmful combinations 
with sertraline. 
 
There were six articles included on the topic of overdose with sertraline.(238, 245, 294, 672, 
815, 816) Harms from overdose were reported as serotonin syndrome and one fatal diabetic 
ketoacidosis.(672, 816) 
One study investigated the risk of suicidality with the use of fluoxetine and concluded that 
there was no increased risk with administration of the drug.(817) 
 
Escitalopram 
 
There were no articles found which highlighted abuse, dependence or harmful combinations 
with escitalopram. 
 
There were seven articles included on the topic of overdose with escitalopram.(168, 801, 
804, 818-821) Harms from overdose were reported as prolonged QTc interval, seizures, 
drowsiness, hypertension, vomiting or bradycardia.(168, 801, 804, 818, 821) 



101 | P a g e  
 

Evidence to inform the inclusion of Schedule 4 prescription medications 
on a real-time prescription monitoring service 

 
Paroxetine and dapoxetine 
 
There were no studies included which addressed these two SSRIs specifically. 
 
 
5.10. Serotonin-noradrenalin reuptake inhibitors 
 
Forty-four articles were included about serotonin-noradrenalin reuptake inhibitors (SNRIs) 
misuse and overdose after excluding eight articles which were found to be irrelevant to the 
research question, eight which were in a language other than English, one duplicate and two 
where the full text was not available.  
 
Venlafaxine 
 
Abuse 
 
Three articles were found on the topic of abuse of venlafaxine. One article reported snorting 
the capsules in high doses for stimulant and psychedelic effects.(822) Two other cases of 
abuse were found.(823, 824) 
 
Source of acquisition 
 
One article was found which highlighted the wide availability of venlafaxine for internet 
purchase.(822) 
 
Dependence 
 
Two articles were found on the topic of dependence to venlafaxine.(825, 826) 
 
Overdose and poisoning 
 
Thirty-two articles were found on the topic of venlafaxine poisonings and overdose.(312, 
458, 783, 788, 827-854) Venlafaxine appears to have significant cardiotoxicity in 
overdose.(829, 830, 832-834, 836, 838, 844, 848-850) Other harms reported in overdose 
include rhabdomyolysis, seizures, nystagmus, neuroleptic malignant syndrome, 
hypoglycaemia, gastric bezoar, confusion, mydriasis, cognitive deterioration, psychosis, 
anticholinergic effects or acute eosinophilic pneumonia.(312, 788, 827, 837, 839, 840, 842, 
846, 847, 851, 853, 854) 
 
Desvenlafaxine 
 
There were no articles found on the topic of abuse, dependence source of acquisition or 
common risky combinations for desvenlafaxine. 
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Overdose and poisoning 
 
There were two articles found on the topic of overdose to desvenlafaxine, one of which 
argues a lower risk of harm than venlafaxine and one with a case report of Tako tsubo 
cardiomyopathy.(838, 855) 
 
Duloxetine 
 
There were no articles found on the topic of abuse, dependence source of acquisition or 
common risky combinations for duloxetine. 
 
Overdose and poisoning 
 
There were six articles included on the topic of overdose to duloxetine.(238, 856-860) 
Duloxetine appears to have lower toxicity in overdose than venlafaxine.(856) 
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5.11. Tricyclic antidepressant 
 
Eighty-six articles were included about tricyclics antidepressant (TCA) misuse and overdose 
after twelve articles were excluding for relevance to the research question, eight in a 
language other than English, two in an inappropriate format or two for full text was not 
available. The majority of the literature about overdose worldwide was commenting on TCAs 
as a class rather than the individual drug. The literature about class effect is briefly 
summarised first in this section, then the literature on the individual drugs follows on. 
 
Note: There were no articles which mentioned abuse or dependence of TCAs. 
 
Tricyclic antidepressant class 
 
Poisoning 
 
The toxicity of TCAs in overdose is well known worldwide and this class is considered to be 
one of the least safe antidepressants on the market.(782) There were 31 articles including 
case series, poison information centre information and epidemiological studies which 
focussed on toxicity in overdose by TCAs.(82, 139, 169, 360, 782-784, 786, 791, 794, 861-
881) Several studies showed the cardiotoxicity of TCAs in overdose including Brugada ECG 
and QTc prolongation.(139, 862, 865, 869, 877) Other harms include cerebellitis in a 
paediatric patient, coma, death, seizures and intractable hypotension.(861, 862, 864, 880) 
 
Other harm  
 
One article was included which was an Australian study looking at the ambulance callouts 
for non-fatal accidents, of which TCAs were a common reason for attendance.(882) 
 
Combination with other drugs 
 
In combination with methadone, tricyclics antidepressant users were found to have 
increased risk of accidental overdose.(160) When taken in overdose alongside 
benzodiazepines, the risk of seizure can be reduced.(139) This combination is commonly 
found. No other combinations were explored in the included literature within the broad class 
of TCAs. 
 
Amitriptyline 
 
Amitriptyline is demonstrated to be by far the most widely discussed TCA in the included 
literature due to its wide availability and the fact that the drug has been on the market for 
many years. Twenty-six articles were included on the topic of overdose with amitriptyline and 
associated harms.(355, 833, 883-906) The main harms that were discussed in these articles 
were Brugada ECG, acute myocardial infarction, seizure, cardiac arrest or death.(884, 889, 
892, 896, 897) Common overdose symptoms such as sedation are less likely to be 
discussed as the timeframe specified in this review precludes the earlier literature which is 
likely to contain common overdose toxicities. 
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Five articles highlighted the potential for abuse of amitriptyline for euphoric effect; however 
the frequency of abuse is likely to be rare.(907-910)  
 
Three articles commented on amitriptyline misuse in combination with other drugs such as 
morphine, methadone, clonidine, benzodiazepines and buprenorphine for aggregate calming 
effects.(140, 908, 911) 
 
One article characterised other harm from amitriptyline, in fatally injured drivers in 
Washington State where a relatively small number of drivers tested positive to amitriptyline 
which is a known sedative and may impair driving.(195) The extent of misuse in this situation 
is unknown. 
 
Dosulepin (dothiepin) 
 
Eight articles were included on the topic of overdose on dosulepin.(783, 912-918) Compared 
to other TCAs, dosulepin is known to have a higher level of toxicity in overdose.(783) Harms 
described in these articles include atrial flutter in a paediatric patient and Brugada ECG.(912, 
916, 917) 
 
One article mentioned abuse of dosulepin to induce mania in a case study.(919) 
 
Imipramine 
 
Eight articles were included on the topic of overdose with imiprimine.(312, 791, 913, 920-
924) Harms described in these articles include cardiovascular and neurological 
complications in a paediatric patient and seizures.(312, 922) 
 
There were no articles included on abuse of imiprimine or combinations with other drugs. 
 
Doxepin 
 
There were no articles included on abuse of doxepin or combinations with other drugs. 
 
Five articles were included on the topic of overdose on doxepin.(307, 783, 791, 925, 926) 
Harms included QTc prolongation and syncope.(926) Doxepin is considered one of the least 
safe TCAs in overdose despite lower levels of publication on overdose captured in this 
review.(783) 
 
Clomipramine 
 
There were no articles included on abuse of clomipramine or combinations with other drugs. 
Two articles were included on the topic of overdose on clomipramine.(358, 927) 
 
Nortriptyline 
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There were no articles included on abuse of nortriptyline or combinations with other drugs. 
One article was included on the topic of overdose with nortriptyline which mentioned 
Takotsubo cardiomyopathy.(928) 
 
5.12. Mirtazapine 
 
Eleven articles were included in this analysis, which were based on mirtazapine misuse. 
Overall, the rate of misuse and attributed harm appears to be low. 
 
Abuse 
 
Two articles describe potential for abuse of mirtazapine. One article is in the context of a 
women’s prison in the U.K. where mirtazapine is reported to be used for mind altering 
properties and “pleasure”.(929) Dose escalation in a patient with known substance abuse 
has been reported in one case report.(930) Overall, the literature does not show a high level 
of misuse. 
 
Other harm 
 
Mirtazapine was found in less than 1% of cases of impaired drivers in one study based in 
Switzerland. (188) No other harm was found in the literature returned in this search. 
 
Poisoning 
 
Eight articles included information on mirtazapine in overdose. In most cases, the level of 
harm from overdose was low.(931-934) In a study on completed suicides in Canada, 
mirtazapine was found to be involved in only 1 case out of 397.(935) Despite these figures, 
mirtazapine was reported to have a higher case fatality ratio than selective serotonin 
reuptake inhibitors.(783) Two cases of serious harm including death and cardiac arrest were 
found in the literature, however these cases were in polydrug overdose and it is unclear what 
role mirtazapine played in the outcomes for these patients.(357, 936) 
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5.13. Other antidepressants 
 
Of twelve articles screened for full text on the topic of “other” antidepressants, four were 
included with two excluded for language other than English, five excluded for relevance to 
the research question and one duplicate. 
 
Reboxetine 
 
One article was included on the topic of reboxetine in overdose which was 
asymptomatic.(937) There were no articles found about misuse of reboxetine. 
 
Moclobemide 
 
There were three articles found on the topic of overdose with moclobemide which showed 
serotonin toxicity in combination with other serotonergic drugs taken and two fatalities.(814, 
845, 938) There were no articles outlining moclobemide misuse. 
 
Agomelatine, mianserin, vorioxetine 
 
No articles were found about these three schedule 4 “other” antidepressants 
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5.14. Anorectic agents 
 
Diuretics and phentermine were searched together for this relatively small volume section. 
Thirty five articles were screened for full text and 13 articles were included, with five articles 
excluded for relevance to the research question, seven for language other than English, and 
ten duplicates. 
 
Diuretics 
 
Abuse 
 
Diuretic abuse in people aiming to lose weight for cosmetic reasons or competitive sport is 
well known despite the low numbers of articles published after 2005. In this small group of 
articles returned, frusemide and hydrochlorothiazide were the most common agents abused, 
presumably because of their short half life.(939, 940) Diuretics can be abused for 
competitive sports which require a slim body type or the competitor to fit within a weight 
category such as in ballet, wrestling, boxing, gymnastics, dance or body building.(939, 941, 
942) In the general population, diuretics can be abused for weight loss.(943, 944) 
 
Combination with other drugs 
 
In body building, diuretics are often used in combination with anabolic androgenic steroids 
which can cause fluid retention.(939) 
 
Poisoning 
 
Two articles outlined cases of diuretics in overdose, which were commonly part of a polydrug 
overdose and taking the diuretic appeared to be opportunistic rather than intentional to 
achieve toxicity.(605, 945) 
 
Other related harms 
 
Abuse of diuretics as part of purging for weight loss can lead to dehydration, exhaustion, 
muscle cramps, electrolyte imbalances, ototoxicity, interstitial nephritis, impaired 
vasodilation, hyperuricaemia, arrhythmias, myocardial infarction or death.(939, 946, 947) 
 
Phentermine 
 
One article described the low risk of abuse or dependence with phentermine, explaining that 
people who take phentermine do not have cravings to take more, and experience no 
withdrawal effects.(948) There were no articles included which supported the theory of 
potential for phentermine abuse or dependence. One article from South Korea, outlined that 
phentermine is currently being illegally sold on the internet, but the drug was not found to be 
present in samples of hair from drug suspects and therefore misuse cannot be proven from 
these samples.(949) There was one article which mentioned a case of phentermine induced 
psychosis.(950) 
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5.15. Anticholinergic and antiparkinson agents 
 
Of the 52 articles which were screened for full text on the topic of anticholinergic and 
antiparkinson agents of misuse, 28 were included in the final review, with four excluded for 
language other than English, six excluded for relevance to the research question, two 
excluded for inappropriate format, and eleven duplicates. 
 
One article made comment on anticholinergic agents in general, stating that there is lack of 
evidence for misuse of anticholinergic agents for Parkinson’s Disease after interrogation of 
the Norwegian Prescription Database.(951) 
 
Benzhexol 
 
Abuse 
 
Abuse of benzhexol was described in five articles to achieve the effects of hallucinations and 
euphoria due to anticholinergic effects.(952-956) 
 
Dependence 
Two articles describe dependence syndrome with the use of benzhexol, one case in 
intermittent explosive disorder where the patient was unable to withdraw from treatment 
without worsening effects and one case of psychosis with cessation.(953, 957) 
 
Source of acquisition 
 
Benzhexol was reported to be sourced through some illegal avenues in France, with known 
theft and internet purchase without prescription according to a survey.(958) 
 
Combination with other drugs 
 
Benzhexol was found to be used in combination with Red Bull Energy Drink to prolong the 
psychostimulant effect and in combination with alcohol and benzodiazepines.(952, 954) 
 
Levodopa 
 
Abuse 
 
In patients who are being treated with levodopa for Parkinson’s Disease a small proportion 
have been found who feel compelled to take excessive amounts of levodopa due to an 
aversion to the “off” state when the medication levels drop.(959-963) This compulsive 
behaviour is explained by the reinforcing pathway of levodopa in the brain inducing possible 
psychological dependence.(964) One study surveyed patients with Parkinson’s disease to 
investigate the excessive use of their medications and found that both levodopa and 
dopamine agonists were abused to “feel good” in a significant but small group of 
patients.(965) 
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Poisoning 
 
One article focussed on one case of poisoning with controlled release levodopa-carbidopa 
which resulted in mydriasis, urinary retention, psychomotor agitation, delirium, visual 
hallucinations, tachycardia and xerostomia. (966) 
 
 
Biperiden 
 
One article was included of a case study of biperiden abuse and dependence with 
withdrawal symptoms of dysphoria, psychomotor agitation, anxiety, headache and 
insomnia.(967) 
 
Oxybutynin 
 
Three case studies were included on the topic of abuse and dependence with oxybutynin, 
with one reported motivation to induce a feeling of a “floating sensation” with high 
doses.(952, 968, 969) 
 
Orphenadrine 
 
One article was included on the topic of orphenadrine misuse, which stated that there is no 
evidence for misuse when a German Pharmacovigilance Database was interrogated but the 
literature shows potential for abuse.(970) 
 
Apomorphine 
 
Two articles were included on the topic of apomorphine abuse which resulted in one case of 
loss of significant impairment in functioning and loss of control of consumption and one case 
of dyskinesias.(971, 972) 
 
Selegeline 
 
Two articles were included on the topic of selegeline overdose with some reported effects of 
hallucinations and convulsions lasting up to two weeks after overdose.(973, 974) There were 
no articles included on the topic of abuse or dependence. 
 
Amantadine 
 
Four case studies of amantadine overdose were included with symptoms reported as 
seizures, acute renal failure, hyperkalaemia and cardiotoxicity.(377, 975-977) 
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5.16. Atomoxetine 
 
Of the 40 articles which were screened on the topic of atomoxetine misuse, 14 were 
included in the review with 17 excluded for relevance to the research question and nine 
duplicates. 
 
Abuse 
 
One article supported the theory that atomoxetine has some potential for abuse but states 
that this risk is lower than that of methylphenidate.(978) Six articles mentioned the low 
potential for abuse of atomoxetine with one explaining that pharmacologically this drug has 
no affinity for receptors which are commonly involved in the reward pathway (GABA A, µ-
receptors or dopamine transporters).(979-984) 
 
Poisoning 
 
Five articles covered seven cases of overdose with atomoxetine and showed symptoms of 
drowsiness, agitation, hyperreflexia, hyperactivity, gastrointestinal upset, tremor, 
tachycardia, hypertension and/or seizure.(985-989)  
 
One Australian article reported 83 exposure calls for atomoxetine to the NSW poison 
Information Centre over an eleven year period, a figure which is relatively low.(990) In the 
U.S. there were 20,032 registered cases between the years 2002-2010 in the National 
Poison Database System which showed a relatively benign picture in overdose.(991) 
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5.17. Baclofen 
 
Twenty articles related to baclofen were deemed relevant after screening full text. Seven of 
these articles involved misuse of baclofen and 13 articles describe overdose. One case 
series was from the Australian setting.(992) 
 
Misuse 
 
Baclofen is known to be structurally and pharmacologically similar to gamma-
hydroxybutyrate, an illicit drug which is known for its euphoric and sedative properties.(993) 
There has been evidence of misuse potential in areas of Europe including evidence within 
pharmacovigilance data in Germany.(994) Another study by survey of misuse of baclofen 
was conducted in the UK in 2010 by the European Monitoring Centre for Drugs and Drug 
Addiction which showed lifetime prevalence of misuse of baclofen to be 1.3% of 
respondents.(995, 996) This is complemented by another survey conducted in South 
London, UK specifically in the population of males who have sex with males, which reported 
a 2.5% rate of baclofen misuse.(466)Two case studies were included in the cohort reflecting 
misuse. One case of dose escalation and doctor shopping in order to “think more clearly” 

resulted in mania, psychomotor agitation and consequential withdrawal delirium.(997) 
Another case involved a teenage girl who was prescribed baclofen therapeutically, however 
it was then used by the girl recreationally to induce “controlled” vanishing consciousness 
leading to multiple comas.(998) 
 
Overdose 
 
Thirteen articles describe baclofen in overdose across 98 case reports. The observed effects 
of baclofen in overdose case reports include coma, bradycardia, hypotonia, non-convulsant 
status epilepticus, reduced brainstem reflexes mimicking brain death, decreased Glasgow 
Coma Scale, delirium, miosis or dilated pupils, reduced reflexes, bradycardia, hypertension, 
diabetes insipidus, flaccid paralysis, respiratory distress and associated aspiration 
pneumonitis.(313, 992, 999-1009) There were no reported deaths within the cohort of 
overdose articles.  
 
5.18. Lithium 
 
Of the 23 articles screened for full text on the topic of lithium misuse, 1 was excluded for full 
text not available, 3 for language other than English and one for relevance to the research 
question. 
 
No articles were found on the topic of lithium abuse or dependence. 
 
Poisoning 
 
Eighteen articles were included which focussed on lithium in overdose.(360, 597, 794, 1010-
1024) Some reported symptoms of overdose were renal failure, encephalopathy, rare ECG 
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changes or bradycardia, neurological toxicity and seizures.(1012, 1017-1021) One article 
describes lithium overdoses to have a serious prognosis OR 4.3 [95% CI 1.6-11.6].(360) 
 
5.19. Clonidine 
 
Of the 19 articles screened for full text on the topic of clonidine, eight articles were included 
with three articles excluded for relevance, one for language other than English and seven 
duplicates. 
 
Abuse 
 
Five articles showed potential for abuse of clonidine.(239, 501, 994, 1025, 1026) One 
epidemiological study from a German pharmacovigilance database showed some potential 
for abuse.(994) Clonidine is also known to be used more commonly in the population of 
injecting drug users and those seeking detoxification for opioid dependence.(501, 1026)  
 
Dependence 
 
One article was found which reported one case of dependence on clonidine with associated 
withdrawal effects of rebound hypertension and increasing the symptoms of opioid 
withdrawal (as this patient was also opioid dependent).(1027) 
 
Combinations with other drugs 
 
One case study recorded a patient who used clonidine alongside amitriptyline and 
buprenorphine to achieve a “mood altering state”.(1025) It was found that 10% of patients 
seeking opioid inpatient detoxification in the setting of the U.S. were also using 
clonidine.(501) In combination with benzodiazepines, one case stated it enhanced and 
prolonged the benzodiazepine effects.(239) 
 
Poisoning 
 
There were two articles which focussed two cases of clonidine in overdose which included 
the symptoms of depressed sensorium, bradycardia and paradoxical hypertension followed 
by hypotension.(985, 1028)  
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5.20. Doxylamine 
 
Doxylamine is available under schedule 4 in Australia in combination with codeine and 
paracetamol and marketed as an analgesic. Given that doxylamine is available in differing 
combinations around the world, the applicability of the articles found to this research 
question is limited. Five articles were included on the topic of doxylamine misuse. One 
French cross-sectional study was found on the topic of dependence to doxylamine in 
combination with codeine.(1029) 
 
One article showed potential harm from doxylamine use in U.S. aviation accidents between 
1990-2005, where some pilots were found to test positive to the substance, however the 
preparation of doxylamine may have been different to what is found in Australian schedule 
4.(1030) 
 
Three articles were included on the topic of doxylamine overdose which showed symptoms 
of rhabdomyolysis or syndrome of inappropriate antidiuresis.(1031-1033)  
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5.21. Erythropoiesis stimulating agents 
 
The search for erythropoiesis stimulating agents as available in Australia on schedule 4 
(epoetin, darbepoetin, Methoxy pegepoetin beta) proved to have significant “noise” and the 
actual agents were quite diluted in the list of articles generated. Twenty-two articles were 
included in the final analysis, nine excluded as the full text was unavailable, four for 
language other than English, 23 for relevance to the research question and two duplicates. 
There were a significant number of textbooks which covered the topics of doping in sports in 
a general way, and it appears that this topic as part of a set of illegal agents is well known.  
The availability of each of these textbooks has been a limitation to this review, however it 
appears that the abuse of erythropoiesis stimulating agents on prescription in Australia is 
likely to be low and therefore the benefits of obtaining these hard copies is questionable in 
elucidating the overall picture of harm. A large proportion of the studies returned during this 
search focused on the ethical implications or psychology of doping in sports, and were 
therefore deemed in appropriate for inclusion in this review. 
 
After reviewing the available literature, the picture of misuse appears to be present in only 
niche populations, and the source of acquisition is unlikely to be directly from medical 
practitioners and therefore monitoring of these agents on a RTPM system is likely to not 
have a good evidence base. 
 
Abuse 
 
Erythropoiesis stimulating agents are known as peptide hormones in the sporting industry 
and can be abused in a variety of sports including athletics and cycling.(1034-1046) The 
popularity of these peptide hormones in sports is due to their effects on stimulating red blood 
cell production and therefore oxygen transport around the body to improve aerobic capacity. 
Detection of these peptide hormones in the body has been historically difficult which adds to 
the popularity, however as technology to detect them improves their popularity has seen a 
decline with top up blood transfusion becoming more favourable for their instant effects and 
lower levels of detectability.(1036, 1038, 1047, 1048)  
 
In the non-sporting population, erythropoiesis stimulating agents can be misused in 
overcorrection of anaemia in renal patients.(1049) 
 
Other Harms 
 
Erythropoiesis stimulating agents are known to increase the risk of thrombosis and vascular 
accident.(1050-1052) Other adverse effects in misuse include increased levels of 
neuroticism from baseline and potentially increased risk of cancer as one study showed 
some evidence for favouring of tumour survival.(1053, 1054) 
 
Combination 
 
Erythropoiesis stimulating agents, when abused in sport, often come in combination with 
multiple other agents to enhance performance or for cosmetic use to counteract side effects 
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such as growth hormones, human chorionic gonadotropin (HCG), amphetamines, 
clenbuterol, insulin, thyroxine, anabolic androgenic steroids, diuretics and analgesics.(1055) 
 
5.22. Oestrogen modulators 
 
Of five articles screened for full text on the topic of misuse of oestrogen modulators two were 
included  in the review, with two excluded for language other than English and one for 
relevance to the research question. 
 
Oestrogen modulators such as aromatase inhibitors and selective oestrogen receptor 
modulators are known to be used by men who abuse anabolic androgenic steroids to reduce 
excess testosterone metabolism to oestrogen resulting in gynecomastia as well as after a 
cycle of anabolic androgenic steroids to help restore the body’s endogenous 
testosterone.(1056, 1057) In women, these same agents are used to block the endogenous 
oestrogen and achieve a more favourable testosterone: oestrogen ratio for building muscle 
mass.(1056, 1057) 
 
5.23. Androgenic agents 
 
The misuse of androgenic steroids is well characterised in the literature and multiple 
synthetic derivatives of testosterone exist. In Australia, schedule 4 androgens of abuse may 
include testosterone, mesterolone and nandrolone. When performing a literature search for 
misuse of these agents the results return exceptionally large numbers of articles which 
describe misuse of androgenic anabolic steroids in general without specification as to the 
type of agent or the source, illicit or prescription. It is therefore difficult to quantify exact 
levels of harm from a literature search due to significant “noise” diluting the results from illicit 
sources, however it is well known that there is extensive illegal trade of steroids within the 
community of gymnasiums and therefore inclusion on a RTPM system is unlikely to change 
levels of use significantly. The full search returned 407 potentially relevant articles, however 
the majority of these articles did not specify the schedule 4 agents available in Australia and 
therefore could not be included. Overall 18 articles were included, 364 excluded for potential 
irrelevance, 5 for full text not available, 39 for language other than English, and 1 duplicate.  
 
Harm from androgen misuse 
 
There was an exceptional amount of literature describing the harms from chronic misuse of 
androgenic agents, however the exact harm from available schedule 4s in Australia is not 
commonly specifically described. Some positive effects from chronic use may include 
increased libido, deepening voice (in males), increasing fat free muscle mass, 
erythropoiesis, elevated mood, elevated self esteem and increased energy levels.(1058) 
Reported negative effects include hirsutism, alopecia, acne, testicular atrophy, 
gynecomastia, azoospermia, thyroid hormone inhibition, tendon rupture, dyslipidaemia, 
hypertension, fluid retention, cardiomyopathy, stroke, pulmonary embolism, hepatic tumours, 
irritability, aggression, hostility, paranoia and less frequently pulmonary peliosis.(1058-1061) 
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Source of acquisition 
 
Some articles discussed the various sources of androgen acquisition in those misusing, 
however the exact proportion from each source in Australia is difficult to investigate as it 
relies on self reporting and no articles which specify these sorts of detailed results were 
found. It appears that it is easy to obtain androgens online through a multitude of websites, 
with the main origins reported as Mexico and Thailand.(1058, 1062, 1063) One German 
study found large quantities of steroids seized at customs between the years 2010-2013 with 
83% of these androgens including testosterone and nandrolone.(1064) Despite these 
androgens matching those available on schedule 4 prescription in Australia, this clearly 
shows that these agents were not being obtained from a prescription source. Other sources 
may include veterinarians, mail order catalogues and other steroid users.(1058) Elaborate 
operations were described in one article where users would exchange cash and drugs 
through lockers at a business park in the U.S., resulting in no actual contact between the 
user and dealer.(1065) Quality of androgens supplies through illegal sources is questionable 
with some illegally manufactured, stolen and known circulating counterfeit steroids.(1066)  
 
Misuse of androgens 
 
Misuse in the sporting industry and security industry is well described in the literature for 
body building properties.(1066-1070) Some case reports of abuse of testosterone 
specifically were mentioned in the literature, mostly in young athletes or body builders.(1071-
1073) Again, it is difficult to pinpoint the source of these androgens. It has been found that 
the prevalence of misuse of anabolic androgenic agents in Australian students is around half 
that of those in the U.S.(1066) 
 
Another subgroup of misusers is middle aged and older men who seek androgens to treat 
“andropause” a condition of middle age testosterone depletion.(1066, 1074-1076) An 
Australian article depicts the ongoing misuse of testosterone for “andropause” as less 
prevalent in Australia as this country has national prescribing guidelines which are aimed at 
quality prescribing habits for this condition, which is difficult to diagnose.(1074) However, in 
Ireland, the U.S., Sweden, the U.K. and Canada, testosterone prescribing in on the increase 
for this condition despite the fact that the use of testosterone has a poor evidence 
base.(1074) One study revealed that the inappropriate prescribing of testosterone in Canada 
could be put down to both physician factors including ambiguity of diagnostic criteria for 
androgen deficiency and patient factors which include drug-seeking and improved patient 
access to information about these agents(1075) 
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5.24. Conclusions from this chapter 
 
There is a wide range of peer-reviewed literature available which investigates the harm from 
misuse of specific Schedule 4 medications internationally. Certain classes of drugs can be 
harder to separate to individual drugs in order to establish their respective harm, such as the 
benzodiazepines and anabolic steroids, whereas other classes are often reported via drug 
and are therefore easier to draw conclusions. However, from such a large cohort of articles 
which are found in such a broad search, it is possible to rule out the possibility of harm from 
certain drugs or classes by the absence of literature captured.  This chapter has managed 
to, on one hand, conclude that there is a lack of evidence for harm for certain drugs of 
interest such as SSRIs, while on the other hand describing the likelihood of harmful trends 
for other drugs of suspicion such as quetiapine. 
 
Through predominantly quantitative review of the literature, we can conclude that based on 
peer-reviewed literature search there is evidence of definite concerning trends in harm for 
benzodiazepines (when examined as a whole class), diazepam, clonazepam, quetiapine, 
pregabalin, zolpidem and, to some extent, Australian schedule 4 codeine-containing 
products; evidence surrounding Australian Schedule 4 codeine is still somewhat difficult to 
distil from a breadth of literature which encompasses codeine products as a whole. On a 
relatively lower scale of harm there is evidence of probably concerning trends with 
midazolam, temazepam, zopiclone, gabapentin, tramadol (although there is disagreement as 
to the risk of harm), dextropropoxyphene and testosterone. There is some evidence to 
support possible concerning trends in oxazepam, lorazepam, nitrazepam, bromazepam, 
olanzapine, phenobarbital, venlafaxine, amitriptyline, frusemide, hydrochlorothiazide, 
benzhexol, levodopa, oxybutynin, baclofen, clonidine, epoetin, tamoxifen, mesterolone and 
nandrolone, however, this low level of evidence is unlikely to be sufficient to support these 
drugs’ inclusion into a RTPM system except where necessary from a displacement point of 
view.  
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Chapter 6. Identifying the characteristics of other 
prescription drug monitoring programs 

 
6.1. United States 
 
Forty-nine states in the United States of America (US), the District of Columbia and one US 
territory, Guam, have operational prescription drug monitoring programs (PDMPs). Missouri 
is the only US state without an operational PDMP. The US classes controlled substances by 
its own system, defined by the Drug Enforcement Agency (DEA)’s Controlled Substances 
Act. Schedule 1 US contains drugs that are classed as illicit substances, for example 
methamphetamine. US Schedule 2-5 contain drugs that have a potential for abuse in a 
gradient of harm, with US Schedule 5 drugs showing the lowest potential (see Table 6.1.1.). 
Different US states monitor a different range of schedules and some states monitor 
additional medicines (see Table 6.1.2). 
 
Gabapentin 
 
Gabapentin is a drug of increasing concern in the US, where certain jurisdictions have noted 
escalations in poisons information phone calls and  overdose deaths  (see Figure 6.1.1., 
7.1.1). It is not currently a controlled substance, and thus is not routinely monitored, but is 
currently being monitored by four states, and will be monitored by Kentucky from July 1. A 
survey of 1749 licensed pharmacists in Kentucky showed that 78% were concerned about 
the abuse and diversion of gabapentin, 64% felt patients frequently sought multiple 
prescribes for gabapentin, and 72% supported reclassifying gabapentin as a controlled 
substance (personal correspondence). 

 
Figure 6.1.1. Poisons information calls to the Kentucky Regional Poison Control Center for 
gabapentin, 2010-2015. From personal correspondence with David Hopkins, KASPER 
Program Manager, Kentucky Cabinet for Health and Family Services. 
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Table 6.1.1. Australian Schedule 4 medications and their correlation with the US Controlled Substances Act 
US DEA 
Schedule 

Australian Schedule 4 drug of interest 

Schedule 2 codeine (plain) 
Schedule 3 barbiturates, codeine combination products, 

testosterone, anabolic agents 
Schedule 4 benzodiazepines, tramadol, dextropropoxyphene, 

zolpidem, zopiclone, modafinil, phentermine 
Schedule 5 codeine cough preparations, pregabalin, lacosamide 
Not scheduled  quetiapine, baclofen, gabapentin, doxylamine 

United States Drug Enforcement Administration. Drug Scheduling  [Internet]. United States of America. U.S. Department of Justice; [cited 26/3/2017] Available from 
https://www.dea.gov/druginfo/ds.shtml 

 
Table 6.1.2 PDMPs in the United States and their characteristics 

State Drugs monitored 

Frequenc
y of data 

transmissi
on 

Mandatory 
use by 

prescriber (P) 
or dispenser 

(D) 

Date of 
implementati

on 

Alaska 
Sched 2-4 Weekly P= Yes 

D= Yes 
2012 

Alabama 
Sched 2-5 & codeine cough syrups, anabolic steroids, butalbital 
products and combinations, chlordiazepoxide and combinations 

Daily P= No 
D= No 

2007 

Arkansas 
Sched 2-5 & Nalbuphine Weekly P= Yes 

D= No 
2013 

Arizona 
Sched 2-4 Daily P= Yes 

D= No 
2008 

California 
Sched 2-4 Weekly P= No 

D=No 
2009 

Colorado 
Sched 2-5 Daily P= No 

D=No 
2006 
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Connecticut 
Sched 2-5 Daily P= Yes 

D= No 
2009 

District of 
Columbia 

Sched 2-5 & Cyclobenzaprine, Butalbital Daily P= No 
D=No 

2016 

Delaware 
Sched 2-5 Daily P= Yes 

D=Yes 
2012 

Florida 
Sched 2-4 Weekly P= No 

D=No 
2011 

Georgia 
Sched 2-5 Weekly P= Yes 

D= No 
2013 

Hawaii 
Sched 2-5 Weekly P= No 

D=No 
1996 

Idaho 
Sched 2-5 Daily P= No 

D=No 
1996 

Illinois 
Sched 2-5 Daily P= No 

D=No 
1999 

Indiana 
Sched 2-5 

Ephedrine and Pseudoephedrine 
Daily P= Yes 

D= No 
2007 

Iowa 
Sched 2-4 Weekly P= No 

D=No 
2009 

Kansas 
Sched 2-4 & Butalbital/acetaminophen/caffeine (Fioricet), prescription 

pseudoephedrine products, promethazine with codeine 
Daily P= No 

D=No 
2011 

Kentucky 
Sched 2-5 & gabapentin, nalbuphine Daily P= Yes 

D= No 
1999 

Louisiana 
Sched 2-5 & butalbital, ephedrine products are schedule 5 

 
Daily P= Yes 

D=Yes 
2009 

Massachusett
s 

Sched 2-5 & gabapentin Daily P= Yes 
D=No 

1994 

Maryland 
Sched 2-5 Daily P= Yes 

D=No 
1994 
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Maine 
Sched 2-4 Daily P= Yes 

D=Yes 
2005 

Michigan 
Sched 2-5 Daily P= No 

D=No 
2003 

Minnesota 
Sched 2-4 Butalbital, gabapentin, Human growth hormones are 

schedule 3 
 

Daily P= Yes 
D= No 

2010 

Missouri - - - - 

Mississippi 
Sched 2-5 & ephedrine and pseudoephedrine are schedule 3 

 
Daily P= Yes 

D= No 
2005 

Montana 
Sched 2-5 Weekly P= No 

D=No 
2012 

North 
Carolina 

Sched 2-5 3 business 
days 

P= No 
D=No 

2007 

North Dakota 
Sched 2-5 & gabapentin Daily P= Yes 

D=Yes 
2008 

Nebraska 
Sched 2-5 & All prescription medications 

 
Daily P= No 

D=No 
2012 

New 
Hampshire 

Sched 2-4 Daily P= Yes 
D= No 

2014 

New Jersey 
Sched 2-5 & Human Growth hormones 

 
Daily P= Yes 

D=Yes 
2012 

New Mexico 
Sched 2-5 Daily P= Yes 

D= No 
2005 

Nevada 
Sched 2-4 Daily P= Yes 

D= No 
1997 

New York 
Sched 2-5 & Chorionic Gonadotropin (HCG) is sched 3 

 
Daily P= Yes 

D= No 
1973 

Ohio 
Sched 2-5 & gabapentin Daily P= Yes 

D=Yes 
2006 
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Oklahoma 
Sched 2-5 Daily P= Yes 

D=Yes 
2006 

Oregon 
Sched 2-4 & pseudoephedrine 

 
3 business 

days 
P= No 
D=No 

2011 

Pennsylvania 
Sched 2 -5 3 business 

days 
P= Yes 
D=Yes 

1973 

Rhode Island 
Sched 2-4 Daily P= Yes 

D= No 
1979 

South 
Carolina 

Sched 2-4 Daily P= Yes 
D= No 

2008 

South Dakota 
Sched 2-5 Weekly P= No 

D=No 
2012 

Tennessee 
Sched 2-5 Daily P= Yes 

D= No 
2007 

Texas 
Sched 2-5 Weekly P= No 

D=No 
1982 

Utah 
Sched 2-5 & butalbital with paracetamol Daily P= Yes 

D=Yes 
1997 

Virginia 
Sched 2-4 Daily P= Yes 

D= No 
2006 

Vermont 
Sched 2-4 Daily P= Yes 

D=Yes 
2009 

Washington 
Sched 2-5 Daily P= Yes 

D= No 
2012 

Wisconsin 
Sched 2-5 Daily P= Yes 

D= No 
2013 

West Virginia 
Sched 2-4 & opioid antagonists 

 
Daily P= Yes 

D= No 
1995 

Wyoming 
Sched 2-4 Daily P= No 

D=No 
2004 
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6.2. Canada 
 
Eleven of Canada’s provinces or territories currently have operational prescription monitoring programs. The coverage for monitoring varies 
from a relatively simple triplicate system in Alberta, to the Pharmanet system in British Columbia which covers all prescription medications in 
real-time (see Table 6.2.1). 
 
Table 6.2.1. Prescription monitoring programs in Canada and their characteristics 
Province/territory Australian Schedule 4 drugs monitored Real time? 

British Columbia All Canadian prescriptions dispensed included in Pharmanet Y 
Alberta Dextropropoxyphene, benzodiazepines, codeine, zolpidem, zopiclone N 
Saskatchewan Anabolic steroids, barbiturates, benzodiazepines, codeine as a single dose form or in 

combination (except those containing 20 mg per 30 ml or less of codeine in liquid for 
oral administration), gabapentin, phentermine, dextropropoxyphene 
 

N 

Manitoba Dextropropoxyphene, phentermine, barbiturates,  tramadol, codeine (all forms), 
clonidine,  benzodiazepines, modafinil, atomoxetine 

Y 

Ontario Codeine, apomorphine, dextropropoxyphene, barbiturates, benzodiazepines, anabolic 
steroids, zolpidem, tramadol 

Y 

New Brunswick Codeine, apomorphine, dextropropoxyphene, barbiturates, benzodiazepines, anabolic 
steroids, zolpidem, tramadol, clozapine, olanzapine 

Y 

Nova Scotia Codeine, apomorphine, dextropropoxyphene, barbiturates, anabolic steroids (except 
topical testosterone), zolpidem, 

N 

Prince Edward Island Codeine, apomorphine, dextropropoxyphene benzodiazepines and gabapentin 
 

Y 

Newfoundland & 
Labrador 

Tamper-resistant pads only (not a monitoring program) for codeine, phenobarbital  N 

Yukon See Alberta (both managed by the College of Physicians & Surgeons of Alberta) N 
Northwest territories Electronic medical record (2016), no PDMP Y- EMR 

Beth Sproule. (2015). Prescription Monitoring Programs in Canada: Best Practice and Program Review, Ottawa, ON, Canadian Centre on 
Substance Abuse. The Controlled Drugs and Substances Act Canada
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In addition to separate province prescription monitoring there is also the Non-Insured Health 
Benefits system which focuses on benzodiazepines, stimulants, gabapentin and opioids and 
prompts the dispensing pharmacist when the patient has had a recent refill of the drug in 
question.(1) This allows the pharmacist to make an informed decision about whether or not 
to supply. The program also aims to reduce doctor shopping. It covers all areas of Canada 
except for Quebec. 
 
6.3. Norway 
 
Norway has a nationwide prescription database which contains all drugs dispensed in 
Norwegian community pharmacies.(2) The information in transmitted to the database on a 
monthly basis and therefore the system is not classified as ‘real time’. The aim of the 
prescription database is to improve prescribing practices and provide a rich data source for 
researching wishing to describe drug trends. This database is therefore not comparable to 
the proposed Australian RTPM as the aim of the program differs and this system is not real-
time to provide feedback to those who supply medicines. 
 
6.4. Conclusions from this chapter 
 
The monitoring of prescription drugs is a longstanding concept and has been in place 
worldwide in many different forms since the 1970s. The main pioneers of prescription drug 
monitoring are in the United States, where all states except one have an individual 
monitoring system, however the process for decisions behind inclusion of drugs for 
monitoring can be variable in each state. When comparing monitoring systems from 
overseas to a potential Australian RTPM, it is important to consider the context: the 
differences in scheduling of drugs and the lack of direct comparison in two very different 
healthcare systems. The utility of prescription drug monitoring systems can also vary 
between jurisdictions, with Norway’s database serving more as a research tool to detect 
concerning trends as they emerge, compared to those in North America which are intended 
to serve quality and punitive goals. Overall, there is extreme variability in which Australian 
Schedule 4 drugs are included in monitoring systems overseas and in the systems that are 
in place to include them. 
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Chapter 7. Peer-reviewed literature describing and 
assessing the success of prescription drug monitoring 
programs outside of Australia 

 
While prescription drug monitoring programs (PDMPs) have been put into place extensively 
in the United States and Canada, trying to appreciate whether they are effective or not has 
rarely been a simple question. The diversity of different approaches and environments 
amongst the different PDMPs has made this particularly challenging, and despite attempts to 
standardise the approach to assessment(1), metrics and their interpretation vary. There are 
inherent challenges to the assessment of PDMPs which have been proven difficult to 
overcome, not least of all the difficulty of comparison against controls. The majority of 
studies have been ecological studies or time series analyses in a period of time where 
overall trends have signalled the worst escalation of pharmaceutical drug abuse in 
contemporary times. 
 
 
 
[redacted from public release] 
 
 
 
Figure 7.0.1: The controlled substance abuse in the United States has progressively 
escalated. Published in Manchikanti et al(2). 
 
The implications of this for the Victorian RTPM are even harder to determine. Apart from the 
multiple fundamental differences in existing health infrastructure and the technology that is to 
be implemented, as well as the nature of the Victorian RTPM, the social context of drug use, 
misuse and abuse varies with each precedent. It should be emphasised that a RTPM system 
is important, but not sufficient in isolation and needs to be part of a co-ordinated response to 
drug threats. Progressive innovation and improvement has led to progressive but dramatic 
reductions in doctor shopping multiple US states (see Figure 7.0.2, 7.0.3). 
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[redacted from public release] 
 
 
Figure 7.0.2. Doctor shopping in Oklahoma over the period 2010-2016. Multiple interventions, with a real-time prescription monitoring service at 
the nidus, led to successive gains over time leading to a two-thirds reduction in doctor shopping. From personal correspondence with Don Vogt, 
PMP Program Manager, Oklahoma Bureau of Narcotics. 
 
 
 
[redacted on public release] 
 
 
Figure 7.0.3.  Total number of doctor shoppers in Ohio, 2011-2016. The number of doctor shoppers in Ohio has reduced from 2205 in 2011, to 
1639 in 2012, 1172 in 213, 963 in 2014, 720 in 2015 and 357 in 2016. Since the initiation of legislation to increase use of the PDMP in June 
2011, Ohio has progressively rolled out a number of initiatives and innovations: a live monitoring website in July 2011, co-ordinated sharing live 
prescription data with neighbouring states Indiana in August 2011, Michigan in January 2012 and Kentucky in August 2013, access to medical 
directors of Medicaid managed plans in September 2013, new features to support chronic pain opioid prescribing guidelines in October 2013 
including display of an ‘active cumulative morphine equivalent’ to simplify recognition for prescribers of total opioid dosing, allowing prescribers 
to review their own history in January 2014, connecting to West Virginia’s PDMP in April 2014, adopting daily reporting in May 2014, graphically 
representing opioid usage to health care providers in August 2014, allow access to mother’s PDMP file for prescribers treating opioid 
dependent newborns in September 2014, data linkage to overdose deaths to identify high-risk prescribers in March 2015, mandatory checks 
prior to prescribing in April 2015, Veterans Health Administration data linkage in April 2015 and integration with a large pharmacy chain’s 
computer platform in August 2015. Doctor shopping has subsequently been curtailed and, in 2016, was one-sixth of the frequency of 2011. 
New York state has realised an even more dramatic effect. Opioid and benzodiazepine usage of slowly decreased in contrast to the national 
US trend. Published in the OARRS 2016 Annual Report(3).
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As far as this report is concerned, the implications are even harder to determine. This report 
is explicitly tasked with determining the evidence that surrounds the possible inclusion of 
Australian TGA Schedule 4 medications on the RTPM. This is clearly not a distinction that 
has been directly assessed by North American investigators, nor is it one which is easy to 
retrospectively delineate. As previously articulated, the Australian Poisons Standard 
traverses drug classes in a way that is not true for other countries. In the United States, the 
within-class grouping of benzodiazepines is maintained within Schedule 4, and thus 
investigators have had no reason not to address benzodiazepines as a class. Furthermore, 
some drugs such as codeine are less problematic in North America, primarily due to a 
combination of cultural differences and accessibility of alternatives such as hydrocodone. 
Overall control of opioid abuse has been another key public health focus in North America 
and this has been the other focus for investigators; other areas have been relatively 
neglected by investigators in trying to manage the challenges which are greatest by volume. 
 
This chapter will first address the assessment of PDMPs as a whole, and then look at 
assessments of benzodiazepines and opioids in turn. It has been supported by review of the 
peer-reviewed literature. In addition, attempts at contact were made to administrators of all 
PDMPs in the United States, as well as the PDMP Training and Technical Assistance Center 
(TTAC) at Brandeis University and the six Canadian provinces with available program 
contacts. The assistance of all corresponding colleagues is gratefully acknowledged. 
 
7.1. How might we learn from the experience of other PDMPs? 
 
Part of the difficulty in knowing whether a PDMP is effective in reducing any particular type 
of prescription medication related harm is the heterogeneity in the observed success of 
programs.  An analysis of PDMPs published in 2014 compared the success of states with a 
PDMP between 1999-2008 versus those who did not, and attempted to adjust for year, 
geographic region, poisoning mortality rate from other substances, unemployment rate and 
medical examiner type. Of the states with a PDMP active during this time, the adjusted risk 
ratio for drug overdose mortality varied from 0.65 in Michigan to 3.37 in Nevada(4), a 
phenomenon that had previously been appreciated(5) and a phenomenon also observed in 
opioid dispensing(6). This heterogeneity may well be attributable to various methodological 
differences, but also different environments and additional supporting measures, especially 
given some states’ PDMPs have been able to realise impressive benefit in management of 
monitored drugs (see Figure 7.1.1). It should be noted that subgroup analysis trended 
benefit to systems where the Department of Health governed versus the Board of Pharmacy, 
where statutory requirements for committee oversight were in place, where there were no 
laws explicitly excusing practitioners from expectation, and where there was statutory 
authority to monitor non-controlled substances. It has been noted in another overview study 
of all fifty states that increased legislative strength of a PDMP reduces opioid overdose 
deaths(7). These data would support the careful consideration of legislative and logistic 
design mechanisms in the implementation of any prescription monitoring program, but also 
illustrates how apparently subtle variations can underlie large differences in outcomes. While 
more in-depth discussion of this issue lies outside the scope of this report, it nevertheless is 
relevant to conceptually consider its effect on interpretation of the North American 
experience and its applicability here. 
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[redacted on public release] 
 
 
 
Figure 7.1.1. Kentucky resident drug overdose deaths by drugs involved, before and after 
the implementation of a PDMP at the beginning of 2012. Deaths related to llicit and 
commonly diverted drugs increased in line with national trends, but deaths related to 
regulated drugs (including selected prescription opioids and alprazolam) decreased. In this 
time, gabapentin emerged as a significant threat (from 6 deaths to 53 deaths). Published in 
Data-Driven Multidisciplinary Approaches to Reduce 
Prescription Drug Abuse in Kentucky: Second Action Team Meeting Data Update 2015(8). 
 
 
 
First, the quantitative assessment of a PDMP’s success is subject to many potential 
confounders. In the previously mentioned review, the adjusted risk ratio for drug overdose 
mortality was actually significantly higher in states with a PDMP implemented than those 
without (adjusted RR 1.11, (95% CI 1.02-1.21))(4). This is not incompatible with benefit from 
PDMP implementation: apart from the reasons potentially driving heterogeneity similarly 
being applicable, the trend of escalation in prescription medication abuse was not a 
temporally consistent one.  Coordination with other initiatives and adequate health care 
professional training influence broad measures such as overdose mortality(2, 9); it has been 
speculated that when PDMPs are perceived to be mainly used for law enforcement purposes 
that drug users adopt riskier practices more prone to drug overdose-related death(10). In 
addition, while efforts can be made to adjust for potential confounders, as happened in this 
study, more subtle differences can act as significant confounders, not least of all the 
selection bias derived from states with emerging prescription medication abuse problems 
being more likely to adopt a PDMP, and states with an emerging problem with a specific 
drug being more likely to look to monitor it. In this way, it is hard to interpret data which 
derive from real life as if they came from a controlled experiment. 
 
Secondly, it is important to consider possible flow-on effects in assessing success. Notably, 
from a previous generation of interventions in paper-based triplicate prescription programs, it 
was shown in New York in 1989 that an initiative to reduce benzodiazepine use succeeded 
by measures directly addressing benzodiazepine use but also led to a corresponding 
increase in alternative drugs (the substitution effect) which represented suboptimal 
therapy(11, 12), although it is likely that the reduction in benzodiazepines outweighed the 
substitution effect(13, 14). In addition, while it led to a reduction in benzodiazepine use in 
problematic users, it also led to a greater relative reduction in access to those non-
problematic users(15), a probable consequence of prescribers becoming more reluctant to 
appropriately prescribe monitored or restricted drugs (the chilling effect), and may have 
precipitated unnecessary emergency psychiatric presentations(16), although these 
observations may be affected by confirmation bias. Implementation in this case was 
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particularly hampered by the mechanism of monitoring, which required that prescribers 
purchase and use dedicated triplicate prescription forms. Consideration of indirect 
consequences of regulation and its mechanisms should be therefore considered(17). This 
study illustrates not only the importance of the substitution effect, but the difficulty in 
assessing a program in its entirety of effect. 
 
Thirdly, it is only recently that we have been able to start to appreciate the benefit of PDMPs 
as they become more widespread and supporting technology becomes effective, a key 
improvement from the New York triplicate prescription program experience. Successive US 
government initiatives have also stimulated the expansion of PDMPs to 49 of the 50 states in 
the US, as well as the District of Columbia and Guam. The Harold Rogers PDMP initiative 
and the National All Schedules Prescription Electronic Report Act have helped to financially 
support the growth of PDMPs(4) and this led to an intensive rollout of programs between 
2010 and 2014. The impact of many of these have not yet been publicly documented, 
although some data is available from personal correspondence. 
 
These limitations make it hard to apply every piece of available evidence as a direct 
precedent for success or otherwise of specific types of monitoring, however lessons can be 
learned from examining selected relevant examples. 
 
7.2. Monitoring benzodiazepines 
 
As detailed in the previous section of this chapter, a 1989 attempt during an earlier 
generation of prescription monitoring to monitor benzodiazepines in New York had mixed 
outcomes, and this remains a cautionary tale for monitoring implementation. Nevertheless, a 
number more contemporary examples of benzodiazepine monitoring may be more 
applicable to the potential impact of benzodiazepine monitoring in Australia. 
 
One of the most pertinent examples of a co-ordinated intervention with a PDMP at its nidus 
is Florida. Florida had previously been one of the most problematic states for the illegal 
distribution of prescription drugs, and had seen a progressive escalation in prescription drug-
related death, with a near doubling of the rate for overall prescription drugs between 2003 
and 2009, and a benzodiazepine-related death rate which tripled in the same time period 
(see Figure 7.2.1). A number of interventions were subsequently initiated in a co-ordinated 
manner, including a PDMP, law enforcement tasks forces to target diverted prescription 
drugs, and improved regulation and practice standards for pain physicians, clinics and 
pharmacies. This intervention led to a dramatic reduction of benzodiazepine-related deaths, 
and while the majority of deaths were attributable to alprazolam, the next largest contributor, 
diazepam, similarly showed a marked reduction, with a one-third reduction in the year 
following the introduction of the PDMP(18) (see Figure 7.2.1). No other Australian Schedule 
4 benzodiazepines were specifically recorded in this cohort as they were aggregated under 
‘other benzodiazepines’, but they were regulated by the PDMP during this time and there is 
no mitigating reason why they would demonstrate an alternative trend, especially since 
similar cohorts have shown concordant reductions in prescribing within class for 
benzodiazepines(19). Data from the latest PDMP annual report from Florida has shown this 
trend to be a durable one (see Figure 7.2.2), although it should be noted full benefit was not 
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realised until at least two years after. In addition, deaths attributable to prescription drugs 
decreased without an increase in illicit drug or ethanol-related deaths that might suggest a 
substitution effect(20) (also see Figure 7.2.3). These successes correlate with overall 
improvements in other measures for this PDMP, including the multiple provider episode rate 
(i.e. ‘doctor shopping’ rate) (Figure 7.2.4). It should be noted that these improvements were 
from a precipitously poor baseline and there may be some element of regression to the 
mean, but conversely enacting change in this particularly challenging environment 
represented a substantial achievement. In addition, cuts to substance use disorder treatment 
services and the second worst funding for mental health of the fifty states has allowed for a 
later escalation in heroin and fentanyl deaths in 2015, although it remains one of only five 
states to have seen a reduction in overall drug (licit and illicit) drug-related deaths between 
2010 and 2015(21). It is notable that all five of these states have active PDMP programs. 
Florida therefore provides a good example as to possible successes that might be realised 
over two to three years with a PDMP as part of a co-ordinated response despite a hostile 
pharmacotherapy environment. 
 
It is worth contrasting this with another relevant experience from the United States. 
Investigators reviewed rates of emergency department presentations in eleven metropolitan 
areas in a number of states in the time after implementation, and did not find any 
improvement in the first three years, and in fact a mild but statistically significant detriment in 
the first year(22), and a similar phenomenon was noted with opioids by the same group(23). 
There are a number of reasons the authors cited why no effect might have been seen, but 
primary amongst them would be the limitations of the related PDMPs, including poor uptake 
in voluntary systems given the focus on opioids, the absence of real-time monitoring and the 
absence of effective feedback to prescribers. These differing experiences emphasise the 
need for an empowered PDMP with a co-ordinated, multifaceted approach. 
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[redacted from public release] 
 
 
 
Figure 7.2.1. Mortality rates (deaths/100,000 population) for selected sedatives in Florida, 
before and after the 2011 implementation. It is notable that alprazolam, diazepam and 
benzodiazepines as a whole reduced after the implementation. Published in Lee et al.(18) 
 
 
 
[redacted on public release] 
 
 
 
Figure 7.2.2. Mortality rates for selected drugs (deaths/100,000 population) in Florida, before 
and after the 2011 implementation of a PDMP as part of a co-ordinated response (which 
included law enforcement targeting diversion, and improved regulation of pain clinics). There 
was a sharp escalation from under 2.0 deaths per 100,000 population in 2005 to above 8.0 
in 2010, after which there was a decline in mortality down to less than 3.0 in 2015. Published 
in the E-FORSCE 2015-2016 PDMP Annual Report(24). 
 
 
 
[redacted on public release] 
 
 
 
Figure 7.2.3. Mortality rates (deaths/100,000 population) aggregated for prescription drugs, 
illicit drugs and ethanol, before and after the 2011 implementation. Prescription drug-related 
death decreased without increases in illicit drugs or ethanol. Published in Lee et al.(18) 
 
 
 
[redacted on public release] 
 
 
 
Figure 7.2.4. Rates of ‘doctor shopping’ in Florida since the implementation of its PDMP in 
September 2011 have progressively decreased. In the population aged 35-54, the multiple 
provider episodes per 100,000 population have decreased from over 18 in Q4 2011 to less 
than 3 in Q2 2016. Published in the E-FORSCE 2015-2016 PDMP Annual Report(24). 
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Two provinces in Canada have also published work regarding regulation of 
benzodiazepines. The rollout of a real-time prescription monitoring service in 1995 in British 
Columbia led to a near halving in inappropriate prescribing in patients receiving social 
assistance (see Figure 7.2.5) and in senior residents(25), both groups chosen because of 
the availability of data preceding the intervention but both groups also at risk of harm from 
inappropriate prescribing. Data from Ontario between 2007 and 2013 captured both 
legislative change and the introduction of a PDMP in quick succession  (see Figure 7.2.6), 
and was also able to demonstrate a halving of inappropriate prescribing when publicly 
funded prescriptions were examined(26). Both of these studies showed a more pronounced 
effect for benzodiazepines than opioids and this may well reflect the ease of effectiveness in 
regulating this group as a class. 
 
In summary, prominent examples of integrated solutions targeting benzodiazepine 
inappropriate prescribing, with prescription monitoring as a key component, have been 
shown to be effective but full effect may take time to realise and comprehensive support 
appears necessary to realise benefit. 
 
 
 
[redacted from public release] 
 
 
 
Figure 7.2.5. Rates of potentially inappropriate prescriptions in British Columbia as 
influenced by a multifaceted approach including a PDMP. Opioids, having been stable prior 
to the introduction of PharmaNet in 1995, dropped from over 3.5% of prescriptions down to 
2.0% of prescriptions soon after. Similarly benzodiazepines had consistently made up over 
1% of prescriptions prior to the introduction of PharmaNet and dropped to less than 0.5% 
soon after. This dramatic change was maintained over the following 24 moths. Published in 
Dormuth et al.(25) 
 
 
 
[redacted from public release] 
 
 
 
Figure 7.2.5. Rates of potentially inappropriate prescriptions in Ontario as influenced by a 
multifaceted approach including a PDMP. Opioid and stimulant use dropped dramatically 
after changes to legislation and the introduction of a monitoring system. Published in Gomes 
et al(26). 
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7.3. Monitoring opioids 
 
Monitoring opioids has proven more problematic, and a number of reasons might contribute 
to that. Opioids vary in regulatory controls, spanning different schedules of the Controlled 
Substances Act in the United States, and are subject to greater pressure from diversion due 
to the pharmacological proximity of illicit opioids. As detailed in chapter 5, prescription 
opioids have been subject to increasing non-prescription abuse but oxycodone and now 
fentanyl in particular have become an emerging problem(27). In addition, the rise in opioid 
abuse in North America has been greater than that of benzodiazepines, and this escalation 
has proved challenging to manage from a public health perspective. Many data exist in this 
domain however few directly deal with Australian schedule 4 opioids. Propoxyphene has 
been removed from the US market, and codeine and tramadol are less utilised (see Figure 
7.3.1.) in the face of alternatives such as hydrocodone (codeine is in fact one of the few 
opioids to have shown reduction over time in the US market prior to widespread PDMP 
rollout(28)). This report will address broad trends in this area but data may be less applicable 
to answering the research question underlying this report than that for benzodiazepines. 
 
 
 
 
[redacted from public release] 
 
 
 
Figure 7.3.1. Commonly prescribed controlled opioids and utilisation in New York state. The 
New York state PDMP real-time registry, I-STOP, took effect in February 2013 at the same 
time as up-scheduling of hydrocodone on the background of a multifaceted management 
program for opioid abuse. Tramadol was upscheduled and first monitored from this point 
forward. In the first two years of real-time monitoring, the number of doctor shoppers has 
dropped 82%. Overdose deaths are not yet available from this time period. Published in the 
New York State Opioid Poisoning, Overdose and Prevention 2015 Report(29). 
 
The use of PDMPs in the United States has primarily focussed on opioids, and this has 
shown direct results. The implementation of any PDMP has led to fewer prescription opioid 
related admissions(28, 30), fewer poisons information calls about intentional poisoning(30), 
reductions in total opioid dispensing(6, 31) and reductions in multiple prescribers episodes 
without increasing heroin use or diverted prescription medicine use(32). Of note with the 
data supporting these benefits is that the magnitude is often relatively modest when 
analysed as a whole. While discussions about reductions in opioid-related deaths in specific 
circumstances occur(33), the mere presence of a PDMP in general is insufficient. It should 
be noted that the mere presence of legal restrictions is insufficient too(34, 35). 
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What appears to be the case is that the design of the PDMP impacts on its success. Overly 
burdensome programs lead to worse outcomes, as has been well documented with the 
dedicated authority prescriptions that California, New York and Texas had previously 
required(36-38), and the chilling effect can occur(39). At the same time, if and when 
programs are robust in terms of breadth, identifying suspicious prescribing, access to 
appropriate stakeholders and mandatory use, they are able to reduce opioid-related 
deaths(7, 40). Where provider review of the system was made mandatory, there was a 12% 
reduction in prescription opioid deaths(35) (see Figure 7.3.1), and in many ways this is 
unsurprising as when not mandatory, as in Maine, uptake is poor with only 56% of 
pharmacists self-reporting using the system(41). PDMPs should be targeted to realise 
benefit(42) and, if appropriately designed, need not lead to the chilling effect(43). Simple 
measures can go a long way – when emergency department providers were shown a 
chronic pain patient’s PDMP data, 41% of the time they changed management(44) and they 
had increased confidence in prescribing appropriately(45) although such programs need to 
be supported by appropriate measures such as education(46), otherwise prescribing 
practice moves to suboptimal options just to circumvent difficulties(47). It also takes time for 
a PDMP to reach full effect(48). In short, just having a PDMP is not enough, but well-
designed and well-supported PDMPs which are targeted, mandatory and are useful to 
clinicians can reduce opioid-related deaths. 
 
 
 
[redacted from public release] 
 
 
Figure 7.3.1. Changes in opioid prescribing and prescription opioid-related deaths in states 
with mandatory review requirements (where programs were largely introduced between end 
2009 and mid 2012) vs comparison states. Both opioid prescribing rates and opioid related 
deaths reduced in states with both mandatory PDMP review and pain clinic laws 
implemented, but there was no change in comparison states. Published in Dowell et al.(35) 
 
 
 
[redacted from public release] 
 
 
Figure 7.3.2. Drug overdose deaths involving pharmaceutical opioids, Kentucky versus 
national US data. Kentucky introduced a PDMP in 2012. Prior to this, deaths had steadily 
climbed from 1.8 deaths/100,000 people in 2000 to 13.2 deaths/100,000 people in 2011. 
Following the PDMP introduction, deaths declined to 10.1 deaths/100,000 people in 2013. 
National US figures showed little change in the years before and after the introduction of a 
PDMP. Published in Data-Driven Multidisciplinary Approaches to Reduce Prescription Drug 
Abuse in Kentucky: Second Action Team Meeting Data Update(8). 
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The Florida experience once again illustrates the fine balance that needs to be struck. 
Florida’s problem opioid at the time PDMPs were initiated was oxycodone(49), and this 
became the focus of their action. The number of prescriptions for and volume of opioids 
reduced(50), as did diversion(51). Mortality benefits were realised(52), probably by 
disproportionately affecting the high-risk prescribers(53), but possibly by the nature of this 
focus on high-risk prescribers, the reductions were only realised with oxycodone-related 
deaths and not with deaths associated with aggregated other prescription opioids(54). 
Overall the benefits were more modest in comparison to benzodiazepines(18), and may not 
have been solely the realisation of the PDMP. 
 
In Canada, the benefits for monitoring opioids were similarly less than had been seen for 
benzodiazepines in British Columbia(25) (see Figure 7.2.5) and Ontario(26) (see Figure 
7.2.6), although benefit was definite in both cases on a whole population basis. Despite this 
benefit in general populations, at risk populations such as street drug users and First Nations 
people failed to benefit as clearly, and opioid-related driving risks and neonatal morbidity 
remained a problem(55). Clearly a PDMP for opioids is insufficient in isolation and needs to 
be appropriately supported by programs, particularly relevant to at-risk subgroups whose 
benefit may not be synchronous with the overall population. 
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7.4. Discussion and conclusions from this chapter 
 

While the depth of experience of PDMPs in North America is extensive, context is crucial 
and makes translation of results to the Victorian context challenging, and while few data from 
assessments of these programs have specifically examined Australian Schedule 4 
medications, overall useful trends are evident. The most effective programs have been able 
to derive significant reductions in benzodiazepine-related overdose deaths without displacing 
harm elsewhere; these jurisdictions combined PDMPs with other programs to reduce drug 
harm, made appropriate adjustments regularly and were implemented with strong legislative 
backing and good logistic design. Programs without these factors, and without factors to 
anticipate substitution or chilling effects, have actually been associated with increased 
deaths, although causality is unclear. While there have been some successes for opioids 
demonstrated, context is particularly important and such programs must be carefully 
implemented. 
 
Although there are many positive precedents for benzodiazepine control, and to a lesser 
extent with opioids, there are many other reasons why not all PDMPs have been successful 
and PDMPs have not demonstrated as convincing success with opioids or other prescription 
drugs. Assessments are rarely controlled and have fought an overall trend of escalating 
prescription drug abuse. PDMPs have previously usually only been very successful when a 
central part of an integrated multifaceted approach, and global endpoints in some 
assessments such as overdose deaths might not have recognised the benefit of a single 
intervention like a PDMP in isolation. Success for individual drugs in assessments may be 
lost in the overall context of harm, particularly when overall classes are being monitored. It 
should be noted that successful public health interventions less commonly have evidence of 
precedent in being introduced; the absence of evidence is not the evidence of absence, 
particularly when a jurisdiction faces challenges unique to it, and it is evident from the US 
experience that inaction is an active choice. 
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Chapter 8. Findings and discussion 
 
While superficially it might appear to be a straightforward task, there are multiple intricacies 
surrounding collecting and interpreting information that might aid a truly informed decision as 
to what medications should be monitored on a real-time prescription monitoring system. 
Even if we determine that a RTPM system is in place primarily to reduce prescription 
medication-related morbidity and mortality, rather than monitoring trends or preventing 
diversion, how can we quantify and compare harm from the past to determine what 
tomorrow’s threats will be? Given that overdose deaths are a coarse endpoint which can be 
affected by multiple factors, are slow to increase to emerging threats and can be hard to 
attribute causality to, but preventing them is the ultimate end goal, how do we measure 
previous harm? How can we determine the danger a drug poses when its data is collected 
as a class, or causes harm in combination (or is thought to), or is more or less commonly 
used than other drugs by higher or lower risk individuals? How can we learn lessons from 
other jurisdictions when their implementation and aims may be completely different, and their 
context inside and out of the health system is dramatically so? How do we anticipate the 
effect of one action on the whole system, to ensure the best decision might be made? 
 
The answers, of course, are neither clear nor straightforward, but this report has attempted 
to address each intricacy in turn, and more than that, to provide the best quality information 
for a decision to be made. To do this, the authors have tried to furnish this report with the 
facts that might lead to appreciation of the process. For the prescription medication 
biologically plausible to cause harm, how do we separate its threat and its need to be 
monitored from any affective or observational bias? A threat to harm may follow a trajectory 
of evolution of harm: it might start as a trending threat elsewhere before those threats (or 
their related drugs) are episodically noted locally, and progress to cause increased 
ambulance callouts and increased poisons information centre calls before resulting in 
overdose deaths. This report has pursued the information relating to each of these steps, 
both information published and that kept in database repositories, in order to fairly illustrate 
the burden of harm from each drug, and the patterns that might continue into the future. 
Information is kept by multiple groups in multiple ways, and this report has tried to interpret 
the implications of the context of each dataset in order to relevantly explain the data. This 
report has corrected each dataset for supply, to best determine the given risk from any 
prescription medication. As best as possible has made this correction on a per prescription 
basis, because that represents not only the existing way our prescription medications are 
regulated but also the triggers for monitoring and moderating their use. Using these tools, we 
have built a profile of how we can understand the dangers each prescription medication 
poses. 
 
Of course, this process is far from existing in a vacuum, and confounders can affect the 
results, but this report acknowledges them where possible. Even coroners focusing on a 
single case must make assumptions in interpreting the information they are presented with; 
even when forensic pharmacology is relevant, a drug may not be detected or misattributed 
on autopsy, and often contextually the cause is hard to determine as causal agents might 
look like ‘innocent bystanders’. Furthermore, a death due to a medication may partially 
represent not just what that medication is, and how it is used, but the type of consumer that 
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is using it and their risk profile. This report has tried to determine where the limits of 
estimation might sit, to exclude the contribution of such situations, and where this is not 
possible, has discussed the ramifications.  
 
The precedents overseas have served to highlight that each PDMP by nature should be 
different in order to address the threats that its setting faces. It has been instructive not only 
to look at the successes, the medications which they have benefited and the circumstances 
in which they have achieved that success, but also the failures and why that occurred, so 
that when we see failures, we do not dismiss a RTPM system for a medication on the basis 
of poor implementation elsewhere. In this, two related effects have proved important. The 
chilling effect occurs where prescribers avoid prescribing and sometimes make suboptimal 
changes in order to avoid or in response to increased regulation and surrounding scrutiny or 
a new perception of concern from a medication. The substitution effect (or ‘squeezed 
balloon’ effect) occurs if medications are regulated in an uncoordinated manner and harm is 
displaced to related medications. Clear examples exist, both with other PDMPs and with 
other local regulation, of how these effects can cause increased systemic harm. Both can be 
direct products of changes in regulation, their impact is partially predictable and 
understanding them is crucial to understanding why a medication should or shouldn’t be 
regulated. 
 
Benzodiazepines have been affected by this in the recent past in Australia. The rescheduling 
of alprazolam merely shifted use and harm to other benzodiazepines, and there is no 
pharmacological or practical reason to think this would not occur again in the future. While 
alprazolam was thought to be the most dangerous benzodiazepine, and demonstrates 
consistently high metrics of harm across the local databases and peer reviewed literature, it 
is not the only dangerous benzodiazepine. The impact of clonazepam has been well 
recognised overseas as a target of abuse, and perhaps has come to less attention here due 
to low levels of supply, but it has extremely high normalised metrics of harm across the local 
databases. Diazepam, oxazepam, nitrazepam, and lorazepam have all shown high 
normalised metrics of harm, harm that exists without combination with opioids, and there is 
no reason to think that a model of increased regulation of these benzodiazepines but not 
others, would not displace high-risk users and medication misuse and abuse to these other 
benzodiazepines, whose metrics have been hard to quantify. Temazepam has shown stable 
metrics of harm similar to other metrics but not only might these metrics be diluted due to 
prescribers using it as a first-line choice for low-risk users, but also there is no reason to 
think it might not be susceptible to the substitution (or ‘squeezed balloon’) effect, and that 
that might not deliver real harm. Furthermore, well implemented monitoring of 
benzodiazepines overseas, in combination with a multifaceted approach, has encouragingly 
led to marked improvements in overdose deaths. It therefore stands that the 
benzodiazepines either all have significant harm associated with them and warrant 
regulation of themselves, or are likely to cause harm if other benzodiazepines are regulated 
but they are not. 
 
The z-drugs, while not having the popularity that they once looked like they might have, or 
have had internationally, appear culpable for a significant burden of harm. While private 
supply for zopiclone is at risk of being underestimated, in many datasets its rate of harm is 
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over ten times that of comparable drugs, meaning that its supply might need to be ten times 
underestimated in order to be reduced to a comparable rate of harm. Only zopiclone’s 
supply has been able to be estimated, but there is no pharmacological or practical reason 
why zolpidem should be any different and the numerical values for both drugs are similar, 
not to mention that if zopiclone was regulated and zolpidem was not, it would be subject to 
the substitution (or ‘squeezed balloon’) effect, just as the z-drugs might also be if 
benzodiazepines are regulated. It therefore stands that the z-drugs as a class do confer 
significant harm as well as being likely to cause even further harm if alternatives are 
regulated but z-drugs are not. 
 
There may be multiple factors involved in driving quetiapine-related harm, which has evolved 
over recent years and which seems to clearly exceed that of other antipsychotics like 
olanzapine and risperidone. This may well relate to its increased off-label use, or its 
pharmacological properties which mean it is preferred for abuse, the patterns of which are 
seen both locally and internationally. What it seems less likely to relate to is co-existence as 
an ‘innocent bystander’ with, or even putatively mitigating, fatal heroin or methamphetamine, 
as seen in with our data from mortality cohorts where the majority of quetiapine-related 
deaths do not involve heroin or methamphetamine. The harm from quetiapine is real, and 
while it has taken time to evolve in recent years, appears to be established, durable and an 
appropriate target of monitoring. Olanzapine and risperidone are distinct enough, both 
pharmacologically and in terms of impact from current harm, to be less susceptible to the 
substitution (or ‘squeezed balloon’) effect, although that it cannot be absolutely excluded to 
evolve in the future. 
 
The assessment for the relevant harm of what currently represents Australian Schedule 4 
codeine in its current regulatory context is far from simple, and in many ways it acts as a key 
example of the difficulties in estimating its harm, as illustrated in the text in Table 4.2.1. It is a 
commonly used drug, a commonly misused drug, and a reasonable total burden of harm 
exists as a consequence, particularly in the local peer-reviewed literature, although 
contextually codeine has not caused the same problems in North America, probably due to 
the presence of other more efficacious opioids with greater abuse potential, although results 
from the monitoring of opioids in North America have been less impressive than the results 
from the monitoring of benzodiazepines. It is likely that current regulatory mechanisms in 
Australia of Schedule 4 codeine, in particular pack size, help limit its normalised rates of 
harm, and it is in that context that codeine is examined by this report. Estimations of its harm 
proportionate to use are prone to multiple confounders, but there are factors which could 
both increase or decrease these estimations. This report’s primary model represents what 
the authors feel are the best estimations of its harm, and on this basis its harm from the data 
examined seems no higher than that of the antidepressants examined in this study, although 
the authors would emphasise the limitations of this estimation. It also cannot be excluded 
that monitoring of Schedule 8 opioids might lead to the chilling effect and this might 
accentuate any substitution (or ‘squeezed balloon’) effect seen with codeine, but there are 
few data to support this. 
 
Tramadol, the other commonly used Schedule 4 opioid, is one which clinicians have had an 
increased preference for in recent years. Estimations of its serotonin toxicity risk appear to 
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be overstated, and there is little in the international or local trends or the peer-reviewed 
literature to suggest that it is a drug of significant potential for harm. There is very little in the 
evidence from local databases to suggest otherwise, with low, steady normalised rates of 
harm across all metrics. An important question remains – is tramadol a drug which truly has 
low abuse potential, or is it spared because there is currently easier access to other opioids 
of high abuse potential, a situation which might change with monitoring of Schedule 8 
opioids in an accentuation of the substitution (or ‘squeezed balloon’) effect? It is hard to truly 
determine this but not only does it seem pharmacologically plausible that it has low abuse 
potential, its very low current rates would suggest that harm would have to very dramatically 
increase in order to become concerning. Furthermore, amongst similar medications, it 
seems to be the least concerning, and it may in fact be a desirable outcome for use to be 
displaced to it. It therefore stands that there is little to support a need to monitor tramadol. 
 
Purely by observing trends of total harm, it would be easy to assume that pregabalin poses a 
significant emerging threat. Ambulance calls have increased from an annualised rate of 
14/year in 2011 to 336/year in 2016, poisons information calls have increased from 5 in 2009 
to 204 in 2016, and while pregabalin was not routinely tested on autopsy until 2013, deaths 
caused by it doubled between 2013 and 2015. What is important is that supply over this time 
dramatically increased, with our estimations for Victorian overall supply going from 27,124 
prescriptions in 2009 and 37,866 prescriptions in 2011 to 814,572 prescriptions in 2016, a 
clear consequence of inclusion on the PBS. On this basis, pregabalin has maintained stably 
low metrics of harm normalised for supply across the whole study period, across databases. 
Gabapentin, likely more popular in the United States than pregabalin due to cost and the 
absence of controlled substance scheduling, has been an emerging threat of concern in the 
US and had had slightly higher normalised rates of harm in the poisons information centre 
data, and an emerging but still low level risk in mortality databases. It still remains at low 
normalised rates of harm and there is no clear reason to suspect a dramatic escalation from 
here, although it remains of possible concern for the future. 
 
In summary, benzodiazepines and z-drugs confer a significant burden of harm and, without a 
co-ordinated response, would be a significant risk to merely displace harm to other drugs 
within these groups rather than to dispel it. Quetiapine appears to represent a true and 
sustained source of harm markedly in excess of other antipsychotics and antidepressants. 
The harm from Schedule 4 codeine in the current regulatory environment seems to be 
somewhat mitigated although its estimation is subject to confounders. Other prescription 
medications examined did not demonstrate a large current direct threat to prescription 
medication-related harm. The precedents from North America suggest that, with effective 
implementation, a prescription monitoring program could reduce the harm that some of these 
Australian Schedule 4 medications pose and, while not sufficient to control overdose deaths 
by itself, is likely to be an important innovation if supported by a suite of related measures. 
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Appendix 
 

A.1. Defined daily dose/1000 people/day data extracted from the Australian Statistics on Medicines 
reports, 2008-2015 

 2008 2009 2010 2011 2012 2013 2014 2015 

codeine - combin - PBS 5.414 5.245 5.289 5.365 5.37625 5.27548 5.18097 5.08961 

codeine - combin - UND     1.59585 1.77171 1.78055 1.64604 

codeine - combin - PRI 2.062 2.164 1.872 1.92     

Total codeine - combin 7.47600 7.40900 7.16100 7.28500 6.97210 7.04719 6.96152 6.73565 

codeine - plain - PBS 0.127 0.126 0.126 0.126 0.12721 0.12692 0.12783 0.12734 

codeine - plain - UND     0.01371 0.00953 0.01007 0.00995 

codeine - plain - PRI 0.04 0.035 0.034 0.039     

Total codeine - plain 0.16700 0.16100 0.16000 0.16500 0.14092 0.13645 0.13790 0.13729 

Total codeine 7.64300 7.57000 7.32100 7.45000 7.11302 7.18364 7.09942 6.87294 

TRAMADOL - PBS 2.674 2.709 2.799 2.886 2.70779 2.50844 2.53918 2.53813 

TRAMADOL - UND     0.62637 0.69033 0.74629 0.75234 

TRAMADOL - PRI 0.554 0.59 0.614 0.651     

Total tramadol 3.22800 3.29900 3.41300 3.53700 3.33416 3.19877 3.28547 3.29047 

FENTANYL - PBS 0.675 0.882 1.067 1.183 1.23848 1.24977 1.22491 1.17189 

FENTANYL - UND     0.00022 0.00432 0.01362 0.01672 

FENTANYL - PRI 0.007 0.007 0.009 0.008     

Total fentanyl 0.68200 0.88900 1.07600 1.19100 1.23870 1.25409 1.23853 1.18861 

QUETIAPINE - PBS 1.368 1.646 1.952 2.246 2.44397 2.61331 2.66479 2.69766 

QUETIAPINE - UND     0.00045 0.00066 0.02356 0.02587 

QUETIAPINE - PRI 0.118 0.113 0.098 0.103     

Total quetiapine 1.48600 1.75900 2.05000 2.34900 2.44442 2.61397 2.68835 2.72353 

OLANZAPINE - PBS 3.046 3.019 3.012 3.085 3.10859 3.14213 3.09196 3.01055 

OLANZAPINE - UND     0.00009 0.00162 0.04008 0.15076 

OLANZAPINE - PRI 0.069 0.065 0.043 0.034     

Total olanzapine 3.11500 3.08400 3.05500 3.11900 3.10868 3.14375 3.13204 3.16131 

RISPERIDONE - PBS 1.682 1.481 1.492 1.506 1.426 1.33578 1.26433 1.20384 

RISPERIDONE - UND     0.00938 0.01953 0.03522 0.05765 

RISPERIDONE - PRI 0.021 0.018 0.021 0.022     

Total risperidone 1.70300 1.49900 1.51300 1.52800 1.43538 1.35531 1.29955 1.26149 

DIAZEPAM - PBS 4.933 4.816 4.682 4.641 4.58897 4.54032 4.5815 4.46345 

DIAZEPAM - UND     1.26 1.37743 1.44698 1.47264 

DIAZEPAM - PRI 1.593 1.516 1.548 1.611     

Total diazepam 6.52600 6.33200 6.23000 6.25200 5.84897 5.91775 6.02848 5.93609 

ALPRAZOLAM - PBS 3.861 3.89 3.833 3.735 3.57312 3.16768 2.05304 1.77579 

ALPRAZOLAM - UND     0.69311 0.67459 0.45398 0.39790 

ALPRAZOLAM - PRI 2.225 2.307 2.298 2.444     

Total alprazolam 6.08600 6.19700 6.13100 6.17900 4.26623 3.84227 2.50702 2.17369 

TEMAZEPAM – PBS 3.474 3.264 3.075 2.963 2.77928 2.63274 2.46047 2.32668 
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TEMAZEPAM - UND     0.70342 0.79195 0.77569 0.75878 

TEMAZEPAM - PRI 1.085 1.042 0.974 1.001     

Total temazepam 4.55900 4.30600 4.04900 3.96400 3.48270 3.42469 3.23616 3.08546 

OXAZEPAM - PBS 2.02 1.878 1.752 1.659 1.55457 1.46192 1.40218 1.32713 

OXAZEPAM - UND     0.1806 0.19783 0.19989 0.19789 

OXAZEPAM - PRI 0.433 0.409 0.387 0.381     

Total oxazepam 2.45300 2.28700 2.13900 2.04000 1.73517 1.65975 1.60207 1.52502 

CLONAZEPAM - PBS 0.15 0.132 0.128 0.127 0.12042 0.11361 0.11016 0.10724 

CLONAZEPAM - UND     0.01596 0.0167 0.01601 0.01529 

CLONAZEPAM - PRI 0.214 0.221 0.226 0.218     

Total clonazepam 0.36400 0.35300 0.35400 0.34500 0.13638 0.13031 0.12617 0.12253 

NITRAZEPAM - PBS 1.705 1.549 1.419 1.304 1.18408 1.08342 0.98587 0.89069 

NITRAZEPAM - UND     0.11605 0.12327 0.11318 0.10371 

NITRAZEPAM - PRI 0.303 0.286 0.283 0.271     

Total bromazepam 2.00800 1.83500 1.70200 1.57500 1.30013 1.20669 1.09905 0.99440 

BROMAZEPAM - PBS 0.006 0.00500 0.004 0.004 0.00352 0.00321 0.00273 0.00242 

BROMAZEPAM - UND         

BROMAZEPAM - PRI 0.15 0.13400 0.12 0.128     

Total bromazepam 0.15600 0.13900 0.12400 0.13200 0.00352 0.00321 0.00273 0.00242 

MIRTAZAPINE - PBS 4.862 4.698 5.057 5.46 5.47303 5.44745 5.6517 5.89659 

MIRTAZAPINE - UND     1.02389 1.48632 1.6625 1.81341 

MIRTAZAPINE - PRI 0.405 0.813 0.756 0.74     

Total mirtazapine 5.26700 5.51100 5.81300 6.20000 6.49692 6.93377 7.31420 7.71000 

AMITRIPTYLINE - PBS 2.803 2.849 2.949 3.088 3.17031 3.22423 3.28213 3.30230 

AMITRIPTYLINE - UND     1.02856 1.18836 1.23951 1.27587 

AMITRIPTYLINE - PRI 0.893 0.882 0.863 0.908     

Total amitriptyline 3.69600 3.73100 3.81200 3.99600 4.19887 4.41259 4.52164 4.57817 

CITALOPRAM - PBS 5.963 5.823 5.717 5.381 4.50395 4.17478 4.05617 3.99285 

CITALOPRAM - UND     2.50559 2.87768 2.89705 2.89666 

CITALOPRAM - PRI 2.229 1.991 1.746 2.08     

Total citalopram 8.19200 7.81400 7.46300 7.46100 7.00954 7.05246 6.95322 6.88951 

ZOPICLONE - PBS 0.105 0.1 0.097 0.095 0.09208 0.08935 0.08716 0.08662 

ZOPICLONE - UND     0.00001 0.00001 0.00001 0.00001 

ZOPICLONE - PRI 0.34 0.379 0.407 0.513     

Total zopiclone 0.44500 0.47900 0.50400 0.60800 0.09209 0.08936 0.08717 0.08663 

PREGABALIN - PBS 0.034 0.06 0.075 0.087 0.09923 2.51557 5.1303 6.75486 

PREGABALIN - UND     0.00000 0.0175 0.04377 0.06418 

PREGABALIN - PRI 0.307 0.403 0.489 0.58     

Total pregabalin 0.34100 0.46300 0.56400 0.66700 0.09923 2.53307 5.17407 6.81904 

GABAPENTIN - PBS 0.294 0.288 0.286 0.289 0.294 0.29132 0.26268 0.25113 

GABAPENTIN - UND     0.0013 0.00187 0.01223 0.02098 

GABAPENTIN - PRI 0.163 0.178 0.183 0.205     

Total gabapentin 0.45700 0.46600 0.46900 0.49400 0.29530 0.29319 0.27491 0.27211 
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A.2. Peer-reviewed literature: search strategy 
 
Standard peer reviewed literature databases were searched:  Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily, Ovid MEDLINE(R), PsycInfo and Embase. 
The search was restricted to articles that were published between 2005-2017. All types of articles were included 
and articles written in a language other than English were not excluded until full text review commenced. This 
search was not conducted strictly as a ‘systematic review,’ as limitations on time allowed to complete the review 
and the broad research question lead to large numbers of articles returned during a full systematic search.  
Search terms were prioritised in order to return manageable numbers of articles for the timeframe given.  
 
Individual Schedule 4 medicines and where relevant, medicine classes were used as search terms. Terms used 
were a mixture of textword search (.tw) and subject headings (where these existed within the database). 
Adjacency operators were used in some cases to capture informal drug class terms for example “z drugs” for  
zolpidem and zopiclone (“Z adj3 drugs”)When a drug class inclusion delivered results with inappropriate “noise” 
these class terms were excluded to improve specificity where appropriate. See table _ in appendix _ for specific 
drug terms used during this search.  
 
The Cochrane library was searched with the terms “prescription drug misuse”, “prescription drug abuse” and 
“overdose” without returning any relevant results. 
 
Trove was excluded from this search as this database is made up of newspaper articles, a form of article which 
is excluded in the research protocol. 
 
The form of MEDLINE used included all of the contents of PubMed and therefore this database was not searched 
separately. 
 
Trip database appears to contain no new literature beyond what was returned from the primary databases. 
 
During the second stage of screening of articles in the full text form, all articles were scanned for relevant 
references to include in this review where required to answer the research question and if appropriate. 
 
Objective One: Which schedule 4 medicines are involved in drug overdose deaths in Victoria and nationally? 
 
Objective one returned 3896 articles for screening by title and abstract within this search and 297 were included 
within the second stage of screening. Of this collection of articles 65 were retained and deemed relevant to the 
research question.  
Six other articles/reports were included in the final review from additional sources, (e.g. Google Scholar) using 
the terms “prescription drug overdose Australia” and through expert follow up. The groups of drugs which are 
notoriously harmful in overdose, such as tricyclic antidepressants, antipsychotics and codeine, were searched 
first within separate categories rather than together, which helped to validate the search methodology. During 
the search for these drugs, other drugs of harm emerged and these were added to the list of Schedule 4 drugs 
to be searched within all objectives resulting in an iterative search process.  
A range of search terms to capture the Australian setting was used across different databases, including use of 
“exp Australia/” or “exp Australian/” as a subject heading, as well as searching for “Australia.af” for author 
affiliations and “Australia.cp” for country of publication. The exact term used was adjusted per database to ensure 
that the right articles were captured.  
The drug overdose terminology used included terms such as “exp drug intoxication/”, “exp drug overdose/”, 
“accidental death/” or “suicide/”.  
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Objective Two: Which Schedule 4 medicines are involved in patient referrals to drug addiction treatment services 
in Victoria and nationally? 
 
Objective Two returned 612 articles for screening by title and abstract within this search and 26 were included 
within the second stage of screening of full text. The same search terms to capture Australian articles were 
utilised for this search as in Objective One. The terms searched for capturing patient referrals to addiction drug 
services were “drug adj3 rehabilitat*”, “addiction adj3 service*”, “addiction adj3 treatment”, “drug adj3 
counselling”, “withdrawal service*”, “pharmacotherapy service*.tw” and “drug adj3 driving service*” (no results.) 
Individual drug classes were not targeted specifically within this search as the articles returned a low yield and 
were captured using the Australian setting and the Rehabilitation terms. No relevant articles were returned from 
Google Scholar for the keywords “prescription drug Australia rehabilitation.” 
 
Objective Three: Which Schedule 4 medicines are subject to misuse and abuse in Australia and overseas? 
This search is extremely broad and encompasses all areas of the world, not just Australia and all forms of misuse 
of Schedule 4 drugs. The PsycINFO subject headings for misuse used were “drug seeking/”, “exp drug abuse/” 
and “exp drug dependency/”. In MEDLINE these search terms translated to “behaviour, Addictive/”, “substance-
related disorders/”, and “prescription drug misuse”. In Embase the subject headings used were “exp drug abuse/” 
and “exp drug dependence/”. These search terms returned large numbers of articles, which were then broken 
down per drug of interest and screened for title and abstract in chunks. The total number of articles screened for 
Objective 3 across all databases was 15,087. This resulted in a total of 2384 to be screened again for relevance 
in full text, resulting in 1225 articles included in this objective final analysis. Given the amount of “noise” which 
occurred throughout this search, in many drug classes the textword for a drug of interest was included rather 
than the subject heading. Again, this review was limited by the time available. It was deemed sufficient to answer 
the question whether or not a particular drug was misused through a search such as this. It was also not deemed 
necessary to supplement this extensive search with a Google Scholar search. 
 
Objectives Four and Five: Which of the identified Schedule 4 medicines have been monitored in prescription 
drug monitoring programs overseas? What are the outcomes of evaluations, where available, of including 
Schedule 4 medicines for monitoring in prescription drug monitoring programs overseas? 
Objectives Four and Five were searched concurrently as the same articles were available to describe the 
prescription drug monitoring programs (PDMP) available overseas, as well as the evaluations and impact 
studies, which were derived from the use of them. Search terms were difficult to apply as PDMP have different 
names in different countries. A Google search to identify names of PDMPs  was the first step in determining the 
appropriate search terms. Some keyword searching was utilised under the terms “controlled prescription 
program”.mp or “triplicate prescription program”.mp or “prescription review program”.mp or “narcotics monitoring 
program”.mp or “prescription drug monitoring program”.mp or “PDMP”.mp or “prescription monitoring 
program”.mp. The indexing of relevant articles returned from this search was reviewed to identify other useful 
search terms. In Embase the subject headings “prescription drug” and “drug surveillance program” were 
combined. In MEDLINE the additional combined subject headings “substance related disorders/pc [prevention 
and control]” and “prescription drug/” were added to the search to generate a wider range of results as. In 
PsychInfo, the keyword search was again utilised but also “drug abuse prevention/” and “monitoring/”. In Google 
Scholar the terms “narcotic monitoring system”, “triplicate prescription program”, “prescription drug monitoring 
program” and “prescription monitoring program” returned a further 6 articles, some of which were outside the 
target date range but deemed important to retain for the final discussion as they were highly relevant. These 
searches returned a total of 1039 articles to be screened for title and abstract.  Of these articles, 177 total were 
retained for the next step of screening in full text after removal of duplicates. This resulted in 49 articles included 
in the final report. 
 
Drug class/group Drugs included Example search terms used (not all 

included) 
Antipsychotics Amisulpride 

Aripiprazole 
exp atypical antipsychotic agent/ 
exp neuroleptic agent  
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Asenapine 
Chlorpromazine 
Clozapine 
Droperidol 
Flupenthixol 
Fluphenazine 
Haloperidol 
Lurasidone 
Olanzapine 
Paliperidone 
Pericyazine 
Quetiapine 
Risepridone 
Trifluoperazine 
Ziprasidone 
Zuclopenthixol  

amisulpride.tw 
aripiprazole.tw  
asenapine.tw  
chlorpromazine.tw  
clozapine.tw 
droperidol.tw  
flupenthixol.tw  
fluphenazine.tw  
haloperidol.tw  
lurasidone.tw  
olanzapine.tw  
paliperidone.tw  
pericyazine.tw  
quetiapine.tw  
risperidone.tw  
trifluoperazine.tw 
ziprasidone.tw  
zuclopenthixol.tw 

Benzodiazepines 
(s4), barbiturates 
and other muscle 
relaxants 

Bromazepam 
Clobazam 
Clonazepam 
Diazepam 
Lorazepam 
Midazolam 
Nitrazepam 
Oxazepam 
Temazepam 
Baclofen 
Phenobarbitone 
Primidone 

exp benzodiazepine derivative 
bromazepam.tw  
clobazam.tw  
clonazepam.tw  
diazepam.tw  
lorazepam.tw  
midazolam.tw  
nitrazepam.tw  
oxazepam.tw  
temazepam.tw  
baclofen/  
baclofen.tw  
barbiturate*.tw 
phenobarb*.tw  
primidone.tw  
phenobarbital/ 
primidone/ 

Opioids (s4) Tramadol 
Dextropropoxyphene 
Codeine (s4 
combination) 

tramadol/  
tramadol.tw 
codeine/  
cocodamol/ 
codeine.tw 
panadeine.tw  
mersyndol.tw  
paracetamol adj3 codeine 
dextropropoxyphene plus 
paracetamol/ dextropropoxyphene 
adj2 paracetamol 
dextropropoxyphene, 
dextropropoxyphene.tw,  
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Di-gesic.tw 
Antidepressants 
(TCA, SSRI, 
SNRI, other) 

Citalopram 
Escitalopram 
Fluoxetine 
Fluvoxamine 
Paroxetine 
Sertraline 
Amitriptyline 
Clomipramine 
Dothiepin 
Dosulepin 
Doxepin 
Imipramine 
Nortriptyline 
Desvenlafaxine 
Venlafaxine 
Duloxetine 
Mirtazapine 
Mianserin 
Agomelatine 
Reboxetine 
Vorioxetine 
moclobemide 

mirtazapine/ 
mirtazapine.tw 
citalopram.tw 
escitalopram.tw 
fluoxetine.tw 
fluvoxamine.tw 
paroxetine.tw 
sertraline.tw 
serotonin reuptake.tw  
SSRI.tw 
exp serotonin uptake inhibitor/ 
amitriptyline.tw 
clomipramine.tw 
dothiepin.tw 
dosulepin.tw 
doxepin.tw 
imipramine.tw 
nortriptyline.tw 
tricyclic antidepressant.tw 
TCA.tw 
exp tricyclic antidepressant agent/ 
desvenlafaxine.tw 
venlafaxine.tw 
duloxetine.tw 
serotonin noradrenalin reuptake.tw, 
SNRI.tw 
exp serotonin noradrenalin reuptake 
inhibitor/  
agomelatine.tw 
mianserin.tw 
moclobemide.tw 
reboxetine.tw 
vorioxetine.tw 
mianserin/ 
moclobemide/ 

Z drugs Zolpidem 
zopiclone 

zolpidem.tw 
zopiclone.tw 
Z-drug.tw 
Z adj2 drug  
Z adj2 hypnotic 
zolpidem tartrate/ 
zopiclone/ 

Anticonvulsants Acetazolamide 
Carbamazepine 
Ethosuximide 
Gabapentin 

Antiepileptic.tw 
acetazolamide.tw 
carbamazepine.tw 
ethosuximide.tw 
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Lacosamide 
Lamotrigine 
Levetiracetam 
Oxcarbazepine 
Perampanel 
Phenytoin 
Pregabalin 
Sulthiame 
Tiagabine 
Topiramate 
Valproate 
Valproid acid 
Vigabatrin 
Zonisamide 

gabapentin.tw 
lacosamide.tw 
lamotrigine.tw 
levetiracetam.tw 
oxcarbazepine.tw 
perampanel.tw 
phenytoin.tw 
pregabalin.tw 
sulthiame.tw 
tiagabine.tw 
topiramate.tw 
valproate.tw 
valproic acid.tw 
vigabatrin.tw 
zonisamide.tw 
harkoseride/ 
levetiracetam/ 
acetazolamide/ 
carbamazepine/ 
ethosuximide/ 
gabapentin/ 
lamotrigine/ 
oxcarbazepine/ 
perampanel/ 
phenytoin/ 
pregabalin/ 
sultiame/  
tiagabine/ 
topiramate/ 
valproic acid/ 
vigabatrin/ 
zonisamide/ 

Stimulants (s4) Modafinil 
atomoxetine 

modafinil/  
modafinil.tw  
atomoxetine.tw 
atomoxetine/ 

Anabolic agents Testosterone 
Mesterolone 
Nandrolone 

exp anabolic agent/, 
testosterone.tw 

Anorectics Phentermine 
diuretics 

phentermine resin/ 
phentermine/ 
diuretic agent/ 
phentermine.tw, 

Antiparkinson 
and 
anticholinergic 

Apomorphine 
Bromocriptine 
Benzhexol 
benztropine 

apomorphine.tw  
pramipexole.tw 
ropinirole.tw 
bromocriptine.tw 
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Cabergoline 
Pramipexole 
Ropinirole 
Darifenacin 
Orphenadrine 
Oxybutynin 
Solifenacin 
Tolterodine 
Propantheline 
Rasageline 
Selegiline 
Amantadine 
Entacapone 
Levodopa 

cabergoline.tw 
benzhexol.tw 
trihexyphenidyl.tw 
benztropine.tw 
darifenacin.tw 
orphenadrine.tw 
oxybutynin.tw 
solifenacin.tw 
tolterodine.tw 
propantheline.tw 
rasageline.tw 
selegiline.tw 
amantadine.tw 
entacapone.tw 
levodopa.tw 
antiparkinson.tw 
exp antitremor drugs/ 
apomorphine/ 
bromocriptine/ 
cabergoline/ 
solifenacin succinate/ 
tolteridone tartrate/  
propantheline/ 
exp antiparkinson agents/ 

Other Clonidine 
Doxylamine 
Epoetin 
Darbepoetin 
Lithium 
Tamoxifen 
Toremifene 
Letrozole 
Exemestane 

clonidine/ 
clonidine.tw. 
doxylamine/ 
doxylamine.tw 
mersyndol.tw 
exp antianemic agent/ 
lithium carbonate/ 
lithium.tw 
tamoxifen.tw 
toremifene.tw 
anastrazole.tw 
exemestane.tw 
letrozole.tw 
exp aromatase inhibitor/ 
selective estrogen receptor modulator/ 
tamoxifen/ 
toremifene/ 
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Figure A.2.1. Search strategy 
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A.3. Victoria Police Forensic Services Department data 
 

Victoria Police Forensic Services Department 
data for the number of pharmaceutical 

preparations seized by Victoria Police between 
2012 and 2016. 

  
Drug No received 

alprazolam   25931 
pseudoephedrine   20808 
diazepam   11558 
paracetamol   6584 
sildenafil   3298 
buprenorphine   2900 
tamoxifen   2866 
quetiapine   2859 
clonazepam   2381 
oxycodone   2273 
diphenhydramine   2184 
ephedrine   1479 
temazepam   1444 
oxazepam   1376 
clenbuterol   1363 
frusemide   1307 
olanzapine   1078 
tramadol   1042 
acamprosate calcium   977 
metformin   943 
clomiphene   879 
anastrozole   862 
methylphenidate   826 
tadalafil   771 
nitrazepam   676 
salbutamol   656 
morphine   608 
codeine   594 
mirtazapine   589 
ibuprofen   585 
metoclopramide   442 
sodium valproate   423 
amitriptyline   402 

doxycycline   395 
pheniramine   367 
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pregabalin   365 
ondansetron   341 
finasteride   338 
methadone   337 
potassium chloride   327 
lignocaine   308 
dextromethorphan   301 
diclofenac   293 
thyroxine   273 
haloperidol   262 
zopiclone   262 
clozapine   250 
carbamazepine   249 
amphetamine   238 
cyproterone   231 

Modafinil   228 
cetirizine   214 
naltrexone   212 
aspirin   210 
cyproheptadine   209 
clonidine   205 
prednisolone   189 
phenytoin   180 
tenofovir   178 
baclofen   171 
pantoprazole   171 
indomethacin   170 

escitalopram   164 
naproxen   161 
chlorpheniramine   160 
verapamil   158 
phentermine   151 
diltiazem   150 
Nolvadex   150 
nicotinamide   144 
phenylephrine   144 
Gemfibrezil   143 
methorphan   139 
doxylamine   137 
doxepin   134 
ranitidine   133 
cabergoline   129 
gabapentin   129 
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sertraline   128 
amoxycillin   127 
sibutramine   127 
somatropin   126 
allopurinol   124 
glyceryl trinitrate   124 
propranolol   124 
promethazine   123 
paroxetine   122 
calcium   121 
indapamide   119 
flunitrazepam   118 
warfarin   116 
dexamethasone   115 
risperidone   114 

esomeprazole   113 
varenicline   112 
pericyazine   110 
telmisartan   109 
digoxin   107 
bisacodyl   106 
suxamethonium   106 
irbesartan   104 
Tranexamic acid   104 
desvenlafaxine   102 
meloxicam   102 
propanolol   97 

duloxetine   96 
exemestane   94 
zolpidem   94 
levodopa   90 
liothyronine   90 
lorazepam   90 
isosorbide dinitrate   84 
celecoxib   83 
lithium   83 
Sitagliptin   81 
hydrochlorothiazide   69 
vardenafil   66 
amlodipine   65 
chlorpromazine   64 
fluvoxamine   56 
methandrostenolone   56 
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atorvastatin   55 
cortisone   54 
rosuvastatin   53 
etizolam   50 
metoprolol   48 
atenolol   47 
ferrous sulphate   44 
perindopril   44 
amisulpride   43 
venlafaxine   42 
ethinyloestradiol   41 
phenoxymethylpenicillin   41 
benztropine   40 
ramipril   40 
fexofenadine   39 

metronidazole   38 
trifluoperazine   38 
docusate   37 
minocycline   36 
adrenaline   35 
rabeprazole   35 
clopidogrel   34 
Yohimbine   34 
simvastatin   33 
flucloxacillin   32 
rofecoxib   32 
somatotropin   32 

desloratidine   31 
famciclovir   31 
candesartan cilexetil   30 
lercanidipine   30 
prochlorperazine   30 
insulin   29 
hyoscine   28 
selegiline   28 
progesterone   27 
aripiprazole   26 
ketoprofen   26 
prazosin   26 
hydromorphone   25 
aluminium hydroxide   24 
nizatidine   24 
oxybutynin   24 
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dexchlorpheniramine   23 
labetalol   23 
topiramate   23 
fluoxetine   22 
tiotropium   22 
androstenedione   20 
dimenhydranate   20 
hydroxocobalanin   18 
articaine   17 
midazolam   17 
triamterene   17 
naloxone   16 
propofol   16 
ketorolac   15 
cephalexin   14 

clomipramine   14 
dexamphetamine   14 
diphenoxylate   14 
mepivacaine   14 
mercaptopurine   14 
roxithromycin   14 
bromazepam   13 
theophylline   13 
fentanyl   12 
lamotrigine   12 
loperamide   12 
norethisterone   12 

prostaglandin   12 
valaciclovir   12 
atropine   11 
loratadine   11 
nimetazepam   11 
nortriptyline   11 
atomoxetine   10 
bupivacaine   10 
Cefixine   10 
domperidone   10 
omeprazole   10 
oseltamivir   10 
dapoxetine   9 
Cephazolin   8 
citalopram   8 
methylprednisolone   8 



192 | P a g e  
 

Evidence to inform the inclusion of Schedule 4 prescription medications 
on a real-time prescription monitoring system 

mianserin   8 
moclobemide   8 
dothiepin   7 
letrozole   7 
mefenamic acid   7 
Melanotan 11   7 
phenobarbitone   7 
sulfasalazine   7 
ziprasidone   7 
captopril   6 
erythromycin   6 
Ferrous fumarate   6 
isotretinoin   6 
prilocaine   6 
reboxetine   6 

trimethoprim   6 
alprostadil   5 
melatonin   5 
orphenadrine   5 
piroxicam   5 
triprolidine   5 
betamethasone   4 
bupropion   4 
carbimazole   4 
chlordiazepoxide   4 
chorionic gonadotrophin   4 
dihydroergotamine   4 

hydrocortisone   4 
spironolactone   4 
thiamine   4 
vitamin   4 
aminophylline   3 
bromhexine   3 
cyanocobalamin   3 
glipizide   3 
human chorionic gonadotrophin   3 
moxonidine   3 
pancreatic extract   3 
pramipexole   3 
acepromazine   2 
adenosine   2 
amiodarone   2 
Asenapine   2 
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betahistine   2 
carnitine   2 
clobazam   2 
heptaminol   2 
Isoprenaline   2 
ketamine   2 
metaraminol   2 
nitrofurantoin   2 
oxymetazoline   2 
terbutaline   2 
aciclovir   1 
alendronate sodium   1 
amiloride   1 
azathioprine   1 
bendrofluazide   1 

benzylpiperazine   1 
Brimonidine   1 
chloramphenicol   1 
chlorhexidine    1 
clarithromycin   1 
cyclizine   1 
fluticasone   1 
framycetin   1 
guaiphenesin   1 
imipramine   1 
methoxyphenamine   1 
mometasone   1 

nicotine   1 
orlistat   1 
perindopril erbumine   1 
phenothiazine   1 
piracetam   1 
procaine penicillin   1 
sodium tetradecylsulfate   1 
sumatriptan   1 
triamcinolone acetonide   1 

 
 


