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Abstract

Highlights

Timely public health surveillance is required to understand trends in opioid use and
harms. Here, opioid dispensing data from the Nova Scotia Prescription Monitoring
Program are presented alongside fatality data from the Nova Scotia Medical Examiner
Service. Concurrent monitoring of trends in these data sources is essential to detect
population-level effects (whether intended or unintended) of interventions related to
opioid prescribing.
Keywords: public health surveillance, opioid-related disorders, prescription drug monitoring
programs, coroners and medical examiners

Introduction
Acute opioid toxicity claimed an estimated
2861 lives in Canada in 2016.1 The introduction of highly potent opioids, mainly
nonpharmaceutical fentanyl, into illicit
drug markets in Canada and the USA has
been a major factor in significant increases
in acute opioid toxicity mortality rates in
some jurisdictions.1-3 In others, including
Nova Scotia (NS), there has not been an
increase in opioid toxicity mortality to
date.1
Correlations between population-level
prescription opioid consumption and opioid-related morbidity and mortality rates
have been well documented.4-6 Research
also supports the individual-level association between higher morphine milligram
equivalents (MME) prescribed and risk of
toxicity death.7 The recent revisions to
opioid prescribing guidelines8,9 have
offered regulators a powerful mechanism
to impact outmoded prescribing behaviours and promote new considerations for

therapeutic interventions related to pain
and dependency. Considering the evidence that some people who use prescription opioids switch to or use heroin
concurrently over time,10,11 that changes in
the availability of prescription opioids can
influence drug availability and price in the
illicit opioid market,11,12 and that nonpharmaceutical opioids contributed to the
majority of opioid deaths in jurisdictions
with high mortality rates,2,3 the fundamentals of these aspects of “supply” and
“demand” are important to consider.
Understanding the pathways for pharmaceutical and nonpharmaceutical opioid
access is central to designing intervention
strategies and informing policy development. Where dispensing information is
available, it is possible to monitor prescribing trends concurrently with opioidrelated death data as part of a comprehensive
public health surveillance system. This
report highlights the findings of these surveillance activities in NS.

• The annual opioid toxicity mortality rate in Nova Scotia remained
stable from 2011 to 2017.
• The number of individuals dispensed any opioid (excluding those
used for treatment of dependency)
has decreased over time in Nova
Scotia. The number of morphine
equivalents dispensed has also
decreased in recent quarters.
• Because changes in the availability
of prescription opioids can influence illicit opioid markets, timely
monitoring of trends in both opioid
dispensing and toxicity fatalities by
opioid type is essential to understand the impact of changes to prescribing guidelines.

Methods
Data sources
All deaths that may be due to drug intoxication fall within the legislative mandate
of the Nova Scotia Medical Examiner
Service (NSMES). The NSMES uses an
electronic application to collect and store
case information, including demographics
and cause of death, related to fatality
investigations. As standard practice, the
medical examiners include the generic
names of the parent drugs contributing to
death in the cause of death statement and
routine toxicology testing covers numerous fentanyl analogues and other novel

Author references:
1. Public Health Agency of Canada, Halifax, Nova Scotia, Canada
2. Nova Scotia Prescription Monitoring Program, Dartmouth, Nova Scotia, Canada
3. Public Health Agency of Canada, Ottawa, Ontario, Canada
4. Nova Scotia Department of Health and Wellness, Halifax, Nova Scotia, Canada
5. Nova Scotia Medical Examiner Service, Dartmouth, Nova Scotia, Canada
Correspondence: Emily Schleihauf, 51 Garland Ave., Dartmouth, NS B3B 0J2; Tel: 902-403-7042; Email: emily.schleihauf@canada.ca
Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice

334

Vol 38, No 9, September 2018

opioids. We extracted data for cases investigated by NSMES for deaths occurring
between 1 January, 2011, and 31 December,
2017.

numbers of fatalities are less than the sum
of fatalities by drug type.

Since its inception in 1993, the Nova
Scotia Prescription Monitoring Program
(NSPMP) has been monitoring all community pharmacy dispensing of opioids listed
as controlled substances in the Controlled
Drugs and Substances Act.13 The data we
extracted from the NSPMP database
included counts of unique health card
numbers for which monitored opioids
were dispensed and sums of MME, by
drug type and quarter from 2011 to 2017.
MME were not assigned to methadone,
buprenorphine or to infrequently prescribed opioids butorphanol, diphenoxylate, normethadone, opium, pentazocine,
tapentadol, or sufentanil.

We conducted our analyses of NSMES and
NSPMP data using Stata software version
13.0 (StataCorp, College Station, TX, USA)
and Microsoft Excel 2016 (Microsoft
Corporation, Redmond, Washington, USA).
Population estimates were based on
Statistics Canada census data from 2011
and 2016.

Case definitions
Deaths that occurred in NS and were
investigated by the NSMES were included
in our study. Cause and antecedent causes
of death were used to classify acute toxicity deaths, by specific opioid type, according the case definitions in Table 1.
We categorized nonpharmaceutical opioid
toxicity deaths to include suspected nonpharmaceutical fentanyl, fentanyl analogues, heroin and U-47700. No other
nonpharmaceutical opioids were reported
among opioid toxicity deaths in NS during
the time period. Opioid toxicity fatalities
are often multidrug toxicity events involving multiple drugs from various drug
classes. Fatality data presented by opioid
type are not mutually exclusive; total

Analysis

Results
The acute opioid toxicity mortality rate in
NS remained stable from 2011 to 2017,
with a mean annual rate of 6.3 deaths per
100 000 population. Hydromorphone was
involved in the largest proportion of
deaths, followed by methadone (Figure 1).
The number of deaths related to nonpharmaceutical opioids increased in 2016
(Figure 1), when six deaths were attributed
to nonpharmaceutical fentanyl, furanyl-
fentanyl, despropionyl fentanyl, U-47700
and heroin (sometimes in combination).
In comparison, nonpharmaceutical opioids caused between zero and two deaths
per year in previous years, of which all
but one were related to heroin. In 2017,
there were three toxicity deaths related to
nonpharmaceutical opioids, which included
toxicity related to suspected nonpharmaceutical fentanyl, despropionyl fentanyl
and U-47700 (sometimes in combination).
Overall, the number of individuals dispensed any monitored opioid excluding
methadone and buprenorphine has
decreased over time, from 43 922 to 35 640
individuals per quarter (a decrease from

4.6% to 3.7% of the population; Figure 2).
Of individuals dispensed monitored opioids in any quarter, excluding those people dispensed only methadone and/or
buprenorphine, over 40% were dispensed
a codeine product, alone or in combination with other opioid products. Since
2016 Quarter 1 (Q1), there has been a
decreasing trend in MME dispensed, with
a mean reduction of over 4000 MME per
1000 population per quarter (Figure 2).
Hydromorphone products consistently con
tributed to over 40% of the total MME dispensed per quarter. The number of
individuals dispensed methadone and
buprenorphine, drugs used for opioid
dependency treatment, increased from
2062 to 4088 over the time period (from
0.2% to 0.4% of the population; Figure 2).

Discussion
NS has not experienced an increase in opioid toxicity mortality to date. However,
nonpharmaceutical opioids, including suspected nonpharmaceutical fentanyl and
fentanyl analogues, were involved in
acute opioid toxicity deaths more frequently in 2016 and 2017 than in previous
years. This is important given that nonpharmaceutical fentanyl is largely responsible for the ongoing public health emergency
in Western Canada.1,2,14 The selling of fentanyl or fentanyl-adulterated heroin as
heroin is considered to have contributed
to a large proportion of toxicity events in
which the individuals involved were
unaware of the risks associated with the
drug obtained.15,16 Illicit drug producers
have sought to meet the demand for
authentic prescription opioids through the
production of counterfeit prescription opioid tablets, often containing illicit fentanyl

TABLE 1
Case definitions for confirmed and probable opioid toxicity deaths in Nova Scotia
Suspected nonpharmaceutical fentanyl
toxicity death

Acute opioid toxicity death

Cause of death is acute fentanyl toxicity (with or without other drugs)
Confirmed case

Cause of death is acute drug toxicity with one or
more opioids listed

History or scene investigation indicates use of nonpharmaceutical fentanyl powder/
tablets
No evidence of pharmaceutical patches or hospital administration of fentanyl
Cause of death remains under investigation

Probable case

Cause of death remains under investigation
post-autopsy
Positive toxicology findings for one or more opioids

Positive toxicology findings for fentanyl
History or scene investigation indicates use of nonpharmaceutical fentanyl
powder/tablets
No evidence of pharmaceutical patches or hospital administration of fentanyl
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FIGURE 1
Confirmed and probable acute opioid toxicity deaths in Nova Scotia by drug type and year, 2011 to 2017a
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2017 data are incomplete as toxicology results remain outstanding for some December cases. Nineteen percent of 2017 cases were classified as probable and remain under investigation; <1% of
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FIGURE 2
Opioids dispensed through community pharmacies in Nova Scotia, Canada,
by population and morphine equivalents over time, 2011 to 2017

Total MME
Hydromorphone MME
Codeine MME
% of NS population dispensed any monitored opioid excluding methadone and buprenorphine
% of NS population dispensed hydromorphone
% of NS population dispensed codeine
% of NS population dispensed methadone or buprenorphine
Abbreviations: MME, morphine milligram equivalents; NS, Nova Scotia.
Note: Morphine equivalents not assigned to methadone, buprenorphine or to infrequently prescribed opioids butorphanol, diphenoxylate, normethadone, opium, pentazocine, tapentadol, or
sufentanil.
a

Release of CDC Guideline for Prescribing Opioids for Chronic Pain.9

b

Release of Canadian Guideline for Opioid Therapy and Chronic Noncancer Pain.8
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or fentanyl analogues.15 Consequently,
preferences for specific drug types and
changes to the composition of those drug
types, mostly related to variations in
potency, will predict risk of toxicity. The
majority of pharmaceutical opioid toxicity
fatalities in NS were related to opioids
obtained illicitly (data not shown). Whether
limited or well dispersed distribution networks for nonpharmaceutical opioids
exist in NS requires further investigation.
Appropriate and judicious prescribing is a
sound approach to decreasing opioid
harms in the long term.17 Reductions in
MME dispensed per quarter in NS followed the release of updated guidelines
for prescribing opioids for chronic pain,
first in the US by the CDC in 2016 Q1,9 and
then in Canada in 2017,8 and may also be
attributable to interventions by the NSPMP,
increased awareness of the issue and
other factors. To date, hydromorphone
remains the most common opioid detected
among opioid toxicity fatalities as well as
the opioid with the highest MME dispensed per quarter in NS. Diversion of
hydromorphone, or any opioid, is difficult
to track given that it is an illegal activity.
Information from testing of samples from
drugs seized by law enforcement18 may
not be reflective of or proportionate to the
true picture of drugs in circulation. Some
jurisdictions have implemented surveys of
key populations or web monitoring (or
both) to characterize localized shifts in
availability and price of diverted opioids.19
These types of surveillance activities
could provide some evidence for determining whether population-level decreases
in MME dispensed translate to decreases
in numbers of opioid products diverted.
Attempts must be made to monitor all opioids, obtained both licitly and illicitly,
when describing trends in opioid use and
harms in a population. Discontinuing the
prescribing of one pharmaceutical can
result in increased prescribing of other
opioids as substitutes.20 Also, the availability of prescription opioids is known to
influence the heroin market.11,12 Heroin
purity, availability and cost are factors
associated with the introduction of fentanyl into the illicit opioid market.12
Changes to prescribing practices must be
considered in the context of the illicit market, when the goal of preventing new
dependencies is coupled with that of
keeping those accessing opioids safe.
Notably, the greatest reduction in prescribing in Canada from 2015 to 2016 was
Vol 38, No 9, September 2018

found in British Columbia,21 which coincided with the highest rate of fentanylrelated deaths in the country in 2016.1
This does not imply a causal relationship.
Still, if type of opioid used is dependent
on availability, populations accessing
pharmaceutical and nonpharmaceutical
opioids illicitly likely overlap. In fact,
making pharmaceutical opioids more easily available to those currently accessing
an opioid supply with dangerously inconsistent potency is a novel response under
consideration in British Columbia.22 NS
has not yet experienced an increase in
opioid fatalities and pharmaceutical opioids have been more commonly seized by
police than nonpharmaceuticals.18 As prescribing rates decrease, there is an opportunity to monitor and respond to shifts in
population rates of opioid dispensing and
harms.

Strengths and limitations
Using the NSMES and NSPMP to understand opioid harms and monitor interventions is a novel approach to public health
surveillance. Not all jurisdictions have a
prescription monitoring program in place.
NSPMP includes all opioids dispensed,
not only those that are publicly funded.
NSMES and NSPMP data offer significant
historic baseline information and timely
information related to opioid-specific fatalities and opioid prescribing practices. The
measures presented serve as population
surveillance indicators, which can stimulate further monitoring and research activities to better understand the relationships
between opioid prescribing, opioid use
and opioid harms including acute toxicity
death.
It is possible that some acute drug toxicity
deaths may not be reported to the NSMES,
especially deaths in which the fatal effects
of toxicity are significantly delayed. It is
thought that this number is low, but this
is difficult to verify. For a small proportion
of 2017 cases, cause of death and/or toxicology results remain outstanding; however, numbers are small and are not
expected to affect the findings presented.

both opioid dispensing and toxicity fatalities by opioid type is essential to understand the impact of changing prescribing
guidelines and to detect and respond to
any associated shifts in mortality rates.
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