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1 emergency preparedness
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Together the Office of the Chief Coroner/Ontario Forensic Pathology SED@se/OFP $yovide death
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In Ontario, coroners are medical doctors with specialized training in the principles of death
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of the Coroners AcfTheOFP$rovides forensic pathology services in accordance witibmners Act

It provides medicolegalutopsy services for public death investigations under the legal authority of a
coroner. TheDFP®erforms approximately 500 autopsies per yeaFor more information, visit
MCSCS.jus.gov.on.ca

Ontario Drug Policy Research Network

The Ontario Drug Policy Research Network (ODPRN) is a protitecaetwork of researchers who
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Executive Summary

The number ofatal and norfatal opioid-relatedtoxicity eventshas risen dramatically over the past
decadein Ontaria Information onthe characteristics of éceased personsndthe circumstances
surroundingtheir deathsis summarized in this repotb inform local, provincial andationalprevention
and response effortsThisinformationwasobtained by theOffice of the Chief Coron&ntario Forensic
Pathology Services (OCC/ORRS) completedinvestigations of confirmed opioitklated deathsn
Ontariobetween July 1, 2017 and June 30, 2018

KeyHndings
Between July 2017 and June 2018, there weB3Zconfirmed opioid-related deahsin Ontario(data
extracted onJanuary 21, 20J)9Investigationgevealedthat:

1 The majorityof opioid-related deathswere accidental90.4%, occurredamongmales(72.0%)
andmost often occurrecamongindividualsbetween the ages of 25 and 480.246)

1 Among suicide deathsearly half(47.5%)ccurred among females and mooéen occured
among individuals aged 45 to 64 (55.6%).

1 Amongaccidentalopioid-related deaths (N=1,209}

1 Fentanyland fentanyl analoguedirectly contributedto death foralmostthree-quarters
(71.2%0).

1 The nonropioid substancethat mostoften directly contributedto death were cocaie
(33.9%), methamphetamine (144, alcohol (13.2%) and benzodiazepines (11.0%).

1 Almost onethird (31.8%9 of deathsoccurred amongpeoplewho residedin
neighbairhoods with the highestaterialdeprivation(measure of inability to attain basic
resources and services)

1 62.0%o0ccurred among individuals whesidedin large urban population centres

1 The highest number (n=29acurredin Torontowith the highest populationradjusted
rate occurring inThunder Bayistrict Health Uni{22.7 deathsper 100,000).

1 Nearly half 46.8%) occurred amongpeoplewho were unemployedwhereasl8.1% were
employed(32.9% with unknown employment statu¥yhere employment industry
information was availablaearly onethird (31.0%)f those employedvorkedin the
constructionindustry.

1 73.6%occurred amongpeoplelivingin a private dwellingand9.8% occurred among
peopleexperiencingiomelessess.



1 Nearly half(48.6%)f deceased personsere aloneat the time ofincident

T a2ad AYyOARSy(da 200dz2NNBR Ay I LINAGIF(GS NBAaAARSY
own private residence and 16.8% occurred in another private residdimeeproportion of
deceased persons alone at the time of the inciderdashigherwhenthe incidentoccurred
inl LIS Nfrepyivatd residence (55%%).

1 47.8% involved a resuscitation attempt and 22.2% had naloxone administered by a first
responder, hospital staff or bystander.

The information presenteth this reportisintendedto providethe reader withopportunities to
examinecircumstances surrounding opierdlated deathdo better understandand address the unique
needs of Ontariang’ho may beexposed to opioids

Opioid Mortality Surveillance Report 2



Definitions

Most definitions below were provided by theCOffice of the Chief Coronef@ntario Forensic Pathology
Service' These are the definitions used during death investigations. In some instances, itiefis are
referenced from other sources.

Alone at time of incidentNo other persorwith the ability to intewenewaspresent at the timeof the
incident (a young child or someone asleep would not be considesedving the ability to intervene).

Employment statusEmployment status was identified by family and friends during the death
investigation.

1 Unemployed Includes peoplavho may bedoking for employment, omcome assistancer
unable to work due to injury or disability

1 Employed:includes fultime, parttime, seasonal and temporary employment

Indication of injection drug useA syringe was found at the scene or the coroner/pathologist reported
injection/intravenous opioid consumption. This may be determine@xgmination of the body or other
information collected during the investigation.

Incident: An event of drug/substance ngumption that precipitated the clinical effects that led to
death. The location of incident may or may not be the same as the location of pronouncement of death.

Incident location:
9 Hospital:An institution or establishment providing medical care.

9 Indoor public spaceincludes airports, public bathrooms, commercial/retail buildings,
recreational buildings and other public buildings.

9 Other accommodationincludes hotet/motels/inns, rooming houss, sheltes and supported
living facilities.

1 OtherQ private residence Private residence that was not the home address ofdbeeased
person Includes apartmergcondominiurs, row hous&/townhouses, trailers'mobile homes,
singledetached houss semidetached houseand community housing

9 Outdoors:Includes streets, alleyways, forests, parks, conservation areas, in a vehicle, parking lot
and commercial/retail lawns.

1 Own private residencePrivate residence that was the home address of the deceased person.
Includes apartmerg’condominiuns, row hous&/townhouses, trailersmobile homes, single
detached houss semidetached houseand community housing.

Opioid Mortality Surveillance Report 3



Living arrangement:

1 Collective dwelling May include lodging and rooming houses, hotels, motels, tourist
establishments, campgrounds and parks, sobéndivacilities, school residences and training
centre residences, work camps, religious establishments, military lzagksommercial vessels.

9 Correctional facility:May include federal correctional institutions, provincial and territorial
custodial facities,@ 2 dzy 3 2 FFSYRSNHE Q T I Opifdciftiésh Sax 2FAfa | yR

1 HomelessWithout stable, permanent, appropriate housing or the immediate prospect, means
and ability of acquiring it; includes no fixed addrédsis includes people whare unshelteed,
emergency sheltered, provisionally accommodated or at immediate risk of homelessness.

9 Other:Includes locations not applicable to other categories such as hospitaitdomgcare
home or retirement home (including senior residences).

1 Private dwelling:A separate set of living quarters designed for or converted for human
habitation. Must include a source of heat or power and must be an enclosed space that provides
shelter/protection from the elementdMay includeapartments/condominiuns, row
housestownhouses, trailers'mobile homes, singledetached houss semidetached housgand
community housing

1 Residential care facility (including group homesjstitutions or establishments that provide
accommodation and potentially treatment to various groups (gxysically handicapped,
children/youth, persons with psychiatric disorders or developmental disabjlities

Length of substance us&he approximate timeframe in which the deceased persordgsdstances
(could include occasional or regular ugees notinclude alcohol uselnformation on the length of
substance use is determined by family, friends and health care professionals during the death
investigation.

Manner of death:

9 Accident Deaths with investigations where the coroner determined that the deatiolving
opioidswas unintentionali.e.,due to an occurrence, incident or event that oaagrwithout
foresight or expectation.

1 Natural: A death due to a natural disease or a knowmgplication thereof; or complication of
treatment for the disease.

1 Suicide:Deaths with investigations where the coroner determined that the opioids were
consumed with the intent to dié.

1 Undetermined Deaths with investigations where a specific manner of death, @cgident,
suicide) could not be assigneg the coroneibased on available or competing informatidn.
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Marital status:

9 Divorcedseparated Persons who have obtained a legal divorce and have not remaarield
those currently legally marriedbut no longer living together

1 Married/common-law relationship:Personswho are legally married orgssons who are living
with another individual as a coupleut who are not legally marrieghll ages)including same
sex spouses and sarsex common law partners.

9 Single:Persons who have never married and were not living comnaov at time of deatHall
ages)

1 Widowed: Persons who were legally married and lost their spouse thhodgath and have not
remarried.

Material deprivation: Inability for individuals andommunities to attain basic resources and servites.
To measure material deprivation, ti@&ntario Marginalizaon Index (ONMarg)includes indicators of
income, quality of housing, educationata@inment and family structure$

Naloxoneadministration:
1 Naloxone:Opioidantagonist used to block or reverse the effect of opioid overdoses.

1 Bystander:A person who is present dhe time of the incident(can include family, friends or
others, but does not include first responders or hospiff).

9 First responderincludesfirefighters, police and emergency medical services

Opioids:A family of substances that include pharmaceutical opioids available through prescription for
the treatment of pain and opioid use disord@r.g., oxycodongand nonpharmaceutical opioids (@.,
heroin).

Opioid-related death:An acute intoxication/toxicity death resulting from the directntribution of
consumedsubstance(swhere one or more of the substancess anopioid, regardless of how the
opioid wasobtained?

Paincondition: Includes acute and chronic pain or pain disor(l@agnostic and Statistical Many&f
ed.) (DSM5 diagnosis)

Population centres®
1 Rural areaPopulation less than 1,000

1 Small population centrePopulationis 1,000 to 29,999

Opioid Mortality Surveillance Report 5
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1 Medium population centre:Population is 30,000 to 99,999
1 Large urban population centré?opulation isL00,000 or greater

Resuscitation attemptProvision okmergency measuras an attempt to sustain liféhat could include
naloxoneadministiation, as well as other methods, such@scue breathing and/ochest compresions

Substance involvement:

1 Detected:Substances detected in toxicologpsting which may or may notdve directly
contributed to thedeath.

9 Directly contributing to death:Substances determindoly the pathologist and/or corondp
havedirectly contributed to the death based on theomplete investigative findings.e.,
toxicologyfindingsandthe information obtainedduringthe deathinvestigation

1 Nonopioid substancestncludes pharmaceuticaind nonrpharmaceuticahon-opioid
substances

1 Non-pharmaceuticalorigin of opioids: Includes
1 Heroin, entanyl analogug(includingcarfentani), U-47700

1 Fentanylwithout evidence ofa patchandno/unknown evidence of prescription and
evidence suggesting a nquiharmaceutical origife.g, other nonpharmaceutical
substances detected on toxicology (e@arfentanil, cocainegr drug paraphernalia on the
scene)

1 Morphinewithout or unknown evidencef a prescription, with or withoué-
Monoacetylmorphing6-MAM) and with evidence suggesting n@harmaceutical heroin
use(e.g, other nonpharmaceutical substances detected on toxicolamch asarfentanil
or cocaineor history of consuming or seekihgroin)

1 Pharmaceuticabrigin of opioids: Includesbuprenorphinénaloxone codeine, fentany! (with
evidence of patch or prescription), hydrocodone, hydromorphanethadone, morphine (with
evidence of anorphine or codeine prescriptiQroxycodong oxymorgoneor tramadol. This
category may includepioids that were prescribed to the deceased person or that were
prescribed to someone elsed., diverted).
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9 Origin of opioidcould not be classifiedThe opioid could not be clearly categorized as non
pharmaceuttal or pharmaceutical including

1 Fentanyl without evidence of patch and no/unkmo evidence of prescription amb
evidence suggesting a nguiharmaceutical originmnorphinewithout or unknown evideoe
of a prescription for morphinand without GMAM andno evidence suggesting non

pharmaceutical heroimise.

Substance use disordeHistory ofa problematic pattern of use leading tdinically significant
impairment or distress consistent with criteria from tB&SM52 Alcohol use disorder and opioid use

disorder arealso specifically defined in the DSM5 applying these criteria for edu$tance.

Opioid Mortality Surveillance Report



Introduction

Over the past decad@)ntario has experienceahincreasen fatal and nonrfatal opioid-relatedtoxicity
events’ whichhavehad substantiaimpacts on the lives ofmanyindividuals, families and communities.
From2007 t02017, theannualnumber ofdeaths related to opioids Ontarioincreased fron468 to
1,265,” with an estimated46% increase in the number of deaths between 2016 and Z@ufring this
time, exposure tdfentanyland its analoguesasbecomea majorcontributor to opioid-related deaths'.

Amid increasig ratesof harms associated witlpioids thereis aneed tobetter characterizeand
understand thefactors thatlead to opioid-related deaths This information is important tmform
ongoingeffortsto prevent and reduce opioicelated harmsin Ontario, he Office of the Chief Coroner
(OCG, together with the Ontario Forensic Pathology Ser¢i©&P Stonductsinvestigationf all deaths
that appear to be from unnatural causes or natural deaths that occur suddentysspectedly? In May
2017,the OCCOFP3Mplementedan enhancedlata collectiortool for suspeotd substancerelated
deathsto allowfor more comprehensive and consésit reportingacross the province.

The information summarized in this report wasbtained by the OCC/OFR8m completed
investigations otonfirmedopioid-related deathghat occurredbetween July 2017 and Ju2618.
While dataon opioid-related morbidity! mortality’ and prescribing patterrisn Ontariois publically
available this report providesnore detailel information onthe circumstances surroundirgpioid-
related deathgduring this time periodlt is hoped that thisnformationwill helpfill knowledgegapson
opioid-related deahsin Ontarioand inform practiceto prevent and reducepioid-related harmsacross
the province

Opioid Mortality Surveillance Report 8



Methods

This report includesformation obtained bythe OCZOFPSrom completedinvestigations otonfirmed
opioid-related deathghat occurredbetweenJulyl, 2017 and Joe 3Q 2018in Ontario, Canadédata
was extracted on January 21, 2018)llowing the nationatase definitior? an opioid-related deathis
an acute intoxication/toxicity death resulting from the dirazintribution of consumedubstance(s)
where one or more of the substancess an opioid, regardless of how the opioid was obtaih&tiese
deaths do not include those due:th) the medicaleffects oflong-term substance use; 2) medical
assistance in dying; 3) trauma whengbstancés)contributed to the circumstances of the injyryut
was not directly invived in the deathand 4) homicideThere were no reported opioicklated deaths
resulting from homicide durinthe time period of interestThirteen opioid-related deaths were
excludedasinvestigationsnto these deathsvere not completeat the time ofthis surveillance report.

The datausedto producethis report reflectsa collaborative effort of coroners, pathologists and forensic
toxicologists across the province. To address the need for more timely and comprehensiea data
substancerelated deaths, th@®©CBOFP3mplemented the Opioid Investigative Amh May 1, 2017. The
Opioid Investigative Aid completed by investigating coroners using multiple information sources
(including but not limited to, hospital and health records, famimembers, bystanders and emergency
responders) and encompasses informatmmdemographics, medical, mental health and substance use
history, scene information anithe circumstances surrounding the death. The cause and manner of
death are determinedfter a thorough review oinformation collectedhroughthe Opioid Investigative
Aid, in conjunction with postmortem examinatios by pathologistsaind toxicologic testingThe

integrated investigation informiclusionas adeath resulting from opioid toxicitgr exclusiorasa non-
opioid death Additionally this reportusedR I G F NB Y t dzo f ®PKD)dteSattite®moidh y G I NA 2 ¢
Toolto report onquarterly and longeterm trendsof opioidrelated deaths’

Analysis

Mortality ratesfor opioid-related deathsvere calculated usingopulation projections fofiscd year
2017 (March 2017 to April 201,8yhich wereobtainedfrom the Ontario Ministry of Health and Long
Term Care!® Population datawere extrapolated for analysis bgalendaryearquarters.Age groups were
defined as 0 to 14, 15 to 24520 44, 45 to 64 and 65 years and old€nharacteristics of opioitelated
deaths and thosevho died were examined using tHellowing manner of deatlcategoriesaccident
(unintentional),suicide and undetermined.

The majority othe analysis focuston deaths classified amccidentsas these represent the highest
number of deathsind interventions for prevention may differ when addressing accidemtaussuicide
deaths.
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We analyzedhese deaths bglemographidnformationincludingsex' agegroup, recent incarceration,
marital statusJiving arrangement, employment statusmploynent industry health history and
substance usaistory. Information collectedon ethnicity and racevasnot in the scope of this report

The sibstancesnvolvedin the death were categorized asther opioid or non-opioid and further as
pharmaceuticabr non-pharmaceutical Substances wereither classifiedas detectecbr directly
contributingto the death.Previous public reports on opiciglated deaths, including | hl@e&ractive
Opioid Toqf reported and categorized deaths based upon substances detected by toxicology testing
only (i.e., without specific reference to the cause of death determined by the coroner and paistylog
In contrast, this repordocumentsthe substances that the death investigation determined to directly
contribute to the deathWe characterizedhte origin ofthe opioidasnon-pharmaceutical,
pharmaceutica(includes prescribed to deased persormnddiverted)or origin could not be classified
basedon available toxicology results, scene evidence additionaldeath investigation information
(seedefinitions list andAppendix A

Information on the demographic characteristics of thegeo died and the circumstances surrounding
their deathswasexamined using descriptive statistics. When relevant, the results steaitified by age
group and sexGeographic variation in the numbendrate of deaths are illustrated through maps by
public health unit regionPostal codes of residence were used to determine the population centre of
residenceat the time of deathand the associated neighbourhood material deprivation quintile using the
2016 Ontario Marginalization Inde§ONMarg).* Postal cods were identified from the beshformation
available to the coroner using multiple sources of informatlorsituations where npostalcode of
residence was identified, location of incidesttdeathwasused. Heatnapspreferentiallyused postal

code of incident locatioor if not available the postal code of death or the postal code of residence.
The circumstances surrounding deatlere also exploredspecifically, incident locatiomdicationof
injection, presence of another inddual, as well as resuscitation attempts and naloxone administration.

During a death investigatigiformationis soughtfrom severalsources (e.ghealth care professionals
health recordsfamily and friends)however, certaindetails on the history the de®ased person are
sometimesunavailableAs such, therevere several variablewith unknown informationin these cases,
minimum proportions were calculated, where the number with unknown information was included in
the denominator Therefore,proportions for characteristics witunknown information are considered
the minimum estimate of that proportion.

Researcherspublic health professionals, community health centre representatives and people with
lived experiencef substance use or chronp@inwere consultedn the interpretation of the results
presented in this report

' Therewere fewer than10deaths where the biologically determined sex and-sefforted gender differedSex
was determinechased on physicdéatures at time of death assessbg the coroner and pathologistDue to the
small size of this population, no further analysis on gender was conducted.
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Findings

There were a total of B500pioid-related deathdn OntarioduringJuly 2017 to June 2018f which

1,337 were included in this repofannualized rate of 9.3 pdi00,000 population, Table.1). Thirteen
deaths occurrediuringthis period, but were excluded from ta analysisecause the investigations were
not completeat the time ofthe report. Below the major findings for eachnalys are presentedand

the data from figures are presented Appendix BWhilethe findingsin this reportfocus on data
between July 2017 and June 2Qt8&lendar year quarte2017 Q3 to 2018 Q2Jables1.1to 1.4 include
data from January tdune 20172017 Q1 and QZpr comparison purposes.

BetweenJuly2017 and June 2018, opieidlated deaths were more frequent among male&.(#o)
(Tablel.2) and individuals aged 25 to 480.26) and 45 to 64 (3%%) yeargTablel.3), with similar
trendshby quarter Fentanyl (pharmaceutical or nggharmaceutical) and fentanyl analogudisectly
contributed to the death irmbouttwo-thirds (66.3%) of opioidrelated deathswith anincrease between
Q1 and Q3 201{Tablel.4). The highest number of deaths ocred in Q3 2017 (July to September
along with the highest proportion of deaths where fentadirectly contributed tothe death (72.0%).
Nearly twethirds (622%) of deathdiad a noropioid substancalirectly contributeto the death along
with one or moreopioids.

Table 11. Number and rate of opioidrelated deaths by candar year quarter, January 2017
to June 2018

Total
2017 2017 2017 2017 2018 2018 2017 Q3
Q1 Q2 Q3 Q4 Q1 Q2 to 2018
n (rate) n (rate) n (rate) n (rate) n (rate) n (rate) Q2
n (rate)
Annualized 1337
Rate(per 238 (6.7) 311(8.8) | 414(11.6) 302(8.5) 306(8.5) 315 (8.8) (é 3

100,000**
Note: Data included was obtained danuary 21, 2018nd the data reported in this table may change as a result
of ongoing death investigations. Annual rates per 100,000 population are provided.

*2017 data for January to March (Q1) and April to June (Q2) are provided for comparison purposes only.

**Population rates for opioidelated deaths were calculated using population projections for the 28 fiscal
year obtained from the Ontario Ministry of Health and Lefeym Care?
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Table 12. Opioid-related deaths by sex andalendar year quarter, Januar3017 to June 2018

Total 2017
Q3to 2018

(0)
n (%)

2017 2017 2017 2018 2018
Q2 Q3 Q4 Q1 Q2

n (%) n (%) n (%) n (%) n (%)

Male | 175 (73.5) 217 (69.8)] 311 (75.1) 213(705) 224 (73.2) 214(67.9) 962 (72.0)

Female | 63 (26.5) 94 (30.2) | 103 (24.9) 89(295) 82(26.8) 101 (32.1) 375 (28.0)

*2017 data for January to March (Q1) and April to June (Q2) are provided for comparison purposes only.

Table 13. Opioid-related deaths by age and calendgear quarter, Januar017to June 2018

Total
2017 2017 2017 2017 2018 2018 2017 Q3
Q1* Q2 (OX] Q4 Q1 Q2 to 2018

N®%)  n©®)  n(®%)  n®%)  n@©)  n) Q2
n (%)

Agegroup

AgeOto14 [3(1.3) 2(06) |1(02 0(0) 0 (0) 0 (0) 1(0.1)
Age 15t0 24| 20 (8.4) 34(10.9) |35(85) 28(9.3) 22(7.2) 29(9.2) |114(8.5)
Age 25 to 44| 98(41.2) 153 (49.2)| 215 (51.9) 151 (50.0) 142(46.4) 163(51.7)| 671 (50.2)
Age 45 to 64| 104 (43.7) 108(34.7)| 150 (36.2) 116(38.4) 124(40.5) 112 (35.6)| 502 (37.5)

Age 65+ 13(55) 1445 |13(31) 7@3) 18(.9) 11(3.5) |49(3.7)

*2017 data for January to March (Q1) and April to June (Q2) are provided for comparison purposes only.

Opioid Mortality Surveillance Report 12



Table 14. Opioid related deaths by substandgpe and calendar year quarter, January 2017
to June 2018

2017 2017 2017 2018 2018 Tgti')zzoolfg
Substance Q2 Q3 Q4 Q1 Q2 Q
type N  n@®)  n(%)  n(%) n (%)
Fentanyt
directly
contributed 111 (46.6) 201 (64.6)] 298(72.0) 194(64.2) 188 (61.4) 207 (65.7) 887 (66.3
to death
Non-opioid
substancée®
directly NR NR 236 (57.0) 189 (62.6) 200 (65.4) 206 (65.4) 831 (62.2)
contributed
to death

Note: Some deathwere attributed to multidrug toxicity where more than one substance can contribute to an
individual death; therefore, the overgdercentages may sum to greater than 100%.

NR = not reportedbased on different data collection methods.
*2017 data for January to March (Q1) and April to June (Q2) are profddedmparison purposes only.

AlIncludes fentany{pharmaceutical or nophamaceutical) carfentaniland other fentanyl analogues

B Non-opioid substances include both pharmaceutical drugs (benzodiazepingsanti-histamines) and non
pharmaceutical substances.¢e cocaine, methamphetamine, alcohol).

Manner ofDeath

Of the 1337 deaths between July 2017 and June 2078)4 (90.4%) were ack2ntaland 99 (7.4%)
were suicides. Thereare some notable differences in age group, sex and substances directly contributing
to the death by manner of death.

The majority of accidental opid-related deathoccurred among male§4.3%) and among persons
betweenthe age of 25 and 44 years2.8%)(Table2.1and 22). When the manner of death was suicide,
nearly half of deaths occurred among females (47.5%) and deaths were more likely tamong
individuals in the 45 to 64 (55.6%) age group. The majority of accidisd#hs involved fentanyl
(71.2%)compared to only 15.2%f suicide deathgTable2.3). Additionally, sicidedeathsmore
frequently involved noropioid substances (71.7%)addition to one or more opioids.
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Table 21. Opioid-related deaths bysex andmanner of death, July 2017 to June 2018
(N=1,337)

Accident Suicide Undeterminect
n (%) n (%) n (%)
Male 898 (74.3) 51 (52.5) 13 (44.8)
Female 311 (25.7) 48 (47.5) 16 (55.2)
Total 1,209 (100.0) 99 (100.0) 29 (100.0)

Agpecific manner of death (e.gaccident, suicide) could not be assigned based on available or competing
information.

Table 22. Opioidrelated deathsby age and manner of death, July 2017 to June 2018
(N=1,337)

Age group Accident Suicide Undeterminect
n (%) n (%) n (%)

Age 0 to 14 0 (0) 0 (0) 1(3.4)
Age 15 to 24 107 (8.9) 5 (5.1) 2 (6.9)
Age 25 to 44 638 (52.8) 22 (22.2) 11 (37.9)
Age 45 to 64 433(35.8) 55 (55.6) 14 (48.3)
Age 65+ 31 (2.6) 17 (17.2) 1(3.4)

Agecific manner of death (e.g., accident, suicide) could not be assigned based on available or competing
information.
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Table 23. Opioidrelated deaths by substance type and mannerddath, July 2017 to June
2018(N=1,337)

Accident Suicide Undetermined
Substance type

n (%) n (%) n (%)

Fenta/r:yldlrectly contributed to 861 (71.2) 15 (15.2) 11 (37.9)
death
Non-opioid substance(silirectly

contributed to death® [Eeiofs 71 (71.7) 18 (62.1)

Note: Some deathwere attributed to multidrug toxicity where more than one substance can contribute to an
individual death; therefore, the overglercentages may sumo greater than 100%.

Alncludes fentanyl, carfentaréind other fentanyl analogues
B Non-opioid substances include both pharmaceutical substances (e.g., benzodiazepinéistantines) and non
pharmaceutical substances (e.g., cocaine, methamphetanaigehol).

In over two-thirds (68.9%; combining§9.4%non-pharmaceutical only and 9.5% both pharmaceutical and
non-pharmaceuticgl of accidental opioiglelated deaths, a nopharmaceutical opioidiirectly

contributed to the deathwith the majority of thee deaths not having additionabntribution of
pharmaceutical opioidé-igure 1). Pharmaceutical opioia®ne (includng both those prescribed to the
deceased person ardlverted)contributedto 25.9%of accidental deaths. In contrast, the vast majority
(71.70) of suicideleathsinvolved only pharmaceutical opioidsostcommonlyoxycodone and
hydromorphone(data not shown)
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Figurel. Opioid-related deaths by origin of opioid (pharmaceutical/nepharmaceutical)
directly contributing to the death andby manner of death, July 2017 to June 2018

Accidental (n=1,209) Suicide (n=99)

5.2%

59.4%

m Pharmaceutical only = Non-pharmaceutical only

m Both pharmaceutical and non-pharmaceutical = Could not be classified

When considering noopioid substances, nepharmaceutical substancéwithout contribution of
pharmaceutical substancesdntributedmore frequently toaccidental death$42.7%)ompared to
suicide deaths8.1%9 (Figure2). In contrastpharmaceutical noropioid substancealonecontributed
most commonly tasuicide death$53.5%), with benzodiazepines and asiipressants identified most
often (data not shown).
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Figure2. Opioid-related deaths byorigin of non-opioid substanceslirectly contributing to the
death and by manner of death July 2A.7 to June 2018

Accidental (n=1,209) Suicide (n=99)
10.4%
28.3%
38.6%
53.5%
42.7% 10.1%
8.3% 8.1%
®m Pharmaceutical only = Non-pharmaceutical only

m Both pharmaceutical and non-pharmaceutical = None directly contributing

The remaindenof this report will focus on the,209 accidental opioidelated deathsAccidental opioiel
related deaths represent the majority of deaths in this report peaod interventions for prevention
may differ when addressing accident@rsussuicide deaths.

Substancelnvolved

Fentanyl and fentanyl analogu§gsharmaceutical or nopharmaceuticalyvere the most prevalent

opioids identified in postmortem toxicologyanddirectly contributed to nearly threequarters ofdeaths
(71.2% (Table 31). Nearly 15% of deaths involved eafanil or other fentanyl analogues.
Pharmaceutical opioids such as methadone (14.1%), morphine (10.3%), hydromorphone (10.3%) and
oxycodone (10.3%) were commonly identifiedd&gctly contributingto the death. Noropioid non-
pharmaceuticabubstances sth as cocaim (33.9%), methamphetamine (144 andethanol(i.e., from
alcoholconsumption (13.2%)as wellas nonropioid pharmaceuticabenzodiazepines (11.0%iften

directly contributedto deaths (Tables3.2and 33).

Less potent opioids such as codeine were less likedyréatly contributed to the death when detected
compared to more potent opioids, such as fentanyl, heroin and hydromorphone. For example, codeine
directly contributed tothe death in 461% of cases here it was detecte@35/76), whereas fentanyand

its analogueslirectly contributed tothe death in 998% of cases where it was detecté®651/863).

Compared with potent opioids,tber pharmaceutical substancesuch as benzodiazepinegere found
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to direclycontributeto the deathless oftenwhen detected Benzodiazepinesere found todirectly
contribute to the death in30.6% of casewhendetected(133/434)

Table 31. Accidental opioidrelated deaths byopioid type involved, July 2017 to June 2018
(N=1,209

Substanceype® E)igggltsgyizp(;j;-mortem (Ij)ei}r;%tlryl/t(:;gtributed to the
Fentanyl and fentanyl analogues 863 (71.4) 861 (71.2)
Fentanyl 769 (63.6) 758 (62.7)
Carfentanil 151 (12.5) 150(12.4)
Other fentanyl analogue® 35(2.9 32 (2.9
Methadone 187 (15.5) 171 (14.1)
Heroin 173 (14.3) 152 (12.6)
Morphine 163 (13.5) 125 (10.3)
Hydromorphone 148 (12.2) 124 (10.3)
Oxycodone 143 (11.8) 124 (10.3)
Codeine 76 (6.3) 35 (2.9)
Oxymorphone 28 (2.3) 5(0.4)
U4770¢ 25 (2.1) 23 (1.9)
Hydrocodone 10 (0.8) 6 (0.5)
Tramadol 5 (0.4) 4 (0.3)
Buprenorphine 8(0.7) 0 (0)
Mitragynine® 6 (0.5) 3(0.2)

ASome deathsvere attributed to multidrug toxicity where more than one substance can contribute to an
individual death; therefore, the overgllercentages may sum to greater than 100%. Deaths in which heroin and
morphine were both present are considered heroin toyideaths, whereby heroin is rapidly metabolized to
morphine.The presence of-onoacetylmorphine (6MAM), the intermediary metabolite, confirms consumption
of heroin; however, 8MAM is rapidly cleared from the body such that the absence does not allogvrd@tation if
morphine was the substance consumed or was a metabolite of heroin. Heroin deaths may therefore be
underreported. Morphine can be a metabolite of codeine, more typically at higher codeine concentrations
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Oxymorphone is a metabolite of oxycodoand hydrocodone is a metabolite of codeine and should be interpreted
with caution.

BIncludes despropionyl fentanyl, paflmorobutyryl fentanyl, furanylfentanyl, cyclopropyl/crotonyl fentanyl,
methoxyacetyl fentanyl.

€U47700 is mon-pharmaceuticabynthetic analgesic opioid

PCommonly known akratom.

Table3.2. Accidental opioidrelated deaths byinvolvement ofnon-opioid non-pharmaceutical
substances, July 2017 to June 20d\8=1,209)

Substancaype De’Fected inpost-mortem Directly contributed to the
toxicologyn (%) deathn (%)

Cocaine 633 (52.4) 410 (33.9)

Methamphetamine® 274 (22.7) 176 (14.6)

EthanoP 361(29.9 159 (13.2)

Amphetamines 177 (14.6) 111(9.2

Ketamin€ 7 (0.6) 3(0.2)

Note: Somedeathswere attributed to multidrugtoxicity where more than one substance can contribute to an
individual death

AlncludesMethyl-enedioxymethamphetaming MDMA).

BIncludesall deathswhere ethanol was detectedncludingdeathswhere alcohol was consumed @thanol was
related topostmortem endogenous ethanol productiokthanoldirectly contributingto death represents alcohol
consumption, while dete@n can be due to postortem and endogenous ethanol productiamd should be
interpreted with caution.

CKetamine is included as a ngharmaceutical substance, as inminlyused in hospital and not available through
prescription
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Table3.3. Accidental opioidrelated deaths by noropioid pharmaceuticakubstance involved,
July 2017 to June 201@I=1,209)

Substancevoe Detected in postmortem Directly contributed to the
yp toxicologyn (%) deathn (%)

Benzodiazepines 434 (35.9) 133 (11.0)
Non-tricyclic antidepressants 282 (23.3) 39 (3.2)
Antipsychotics 161 (13.3) 17 (1.4)
Antihistamines 158 (13.1) 60 (50)
Anticonvulsant 138 (11.4) 17 (1.4)
Tricyclic Antidepressants 82 (6.8) 21 (1.7)
Stimulants 41 (3.4) 3(0.2)

Note: Some deathsvere attributed to multidrug toxicity where more than one substancan contribute to an
individual death

More than one opioid may be consumég choiceor another substance may be contaminated and
opioid exposure may not be recognizédiost deaths involved a single opioid and the majority of these
deaths had fentanydontributeto the death (8.3% n=583 (Figure 3) When multiple opioids
contributedto the death, fentanyl was also most commonly identified as contributing to the death,
followed by heroin and wrphine.
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Figure3. Accidental opoid-related deahs by single or multiple opioids contributing to death,
July 2017 to June 201@I=1,209)

| | |
Total *

All fentanyl combined e — — —  ——
Heroin |gg
Morphine gy
Methadone  —
Oxycodone g
Hydromorphone s
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Hydrocodonei
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0 100 200 300 400 500 600 700 800 900

# of deaths involving multiple opioids = # of deaths involving a single opioid

Note: Deaths in which heroin and morphine were both present are considered heroin toxicity deaths. Heroin is
rapidly metabolized to morphine, whigiroduces the clinical effects. The presence -®fiénoacetylmorphine (6
MAM), the intermediary metabolite, confirms consumption of heroin; howe8evlAM is rapidly cleared from the
body such that the absence does not allow determination if morphine was the substance consumed or was a
metabolite of heroin.
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DemographidCharacteristics

Between July 2017 and June 2018, there were 1,209 accidental @plaidd deaths (8.37 per 100,000).
Theaverage age among people with an accidental opieldted death was 41 years (40.8 years;
standard deviatiori2.4). Although males represented a higheumber of deaths in all age groyphke
largest difference beteen males and females occurred in the age 25 to 44 age group (Figbireadly
one-third of deceased person81.8%) lived ithe fifth ON-Marg quintile of neighbourhoodnaterial
deprivation(most deprived) (Tablé.1)' andthe majority (62.0%) of deatleccurred among people who
resided in large urban centré$able4.2). Individuals with a missing postal code of residence include
peoplewhosepostal code could not be identified;ho had no fixed address were not from Ontario.
Deceased persons for whoaresidential postal code was not available were more likely to experience
the incident leading to death the highest materially deprivedeighbourhoodsind in larger urban
centres.When consideringleathsby incidentlocation incidentsoccurred in lage urban population
centres in 72%of deaths(data not shown).

There were 33 (2.7%) deceased persons identified as having been released from a correctional facility
within the previous four weeks; however, information on recent incarceration was ndoalafor

35.0% of accidental opioitelated deathgTable4.3). Therefore, these data should be interpreted with
caution since they could underestimattege prevalence of recent incarceratiobouthalf (47.1%)of
deceased persons had a recorded maritatiss as single at the time of deaffiable4.4) and this was

more frequently reported among males (data not shownjormation about the marital status was
unknown for onequarter (24.3%) of deceased persons.

i Material deprivation was identified as a neighbourhdegtel characteristic. It may not reflect the characteristics
of deceased persons who resided in that neighbourhood.
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Figured. Accidental opioidrelated deaths by age group and sex, July 2017 to June 2018
(N=1,209)
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Table4.1. Accidental opioidrelated deaths byquintile of neighbourhood material deprivation
(ON-Marg), July 2017 to June 20181=1,209)

ON-Marg quintile of material deprivation Number of deaths
n (%)
Quintile 1 (east deprived 143 (11.8
Quintile 2 167 (13.8
Quintile 3 170 (14.)
Quintile 4 207 (17.)
Quintile 5 (most deprived) 385 (31.8
Missing postal code of residen&e 137(11.3

* There weresevenrecordsincluded in this categorthat were linked to suppressed GMarg information.
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Table4.2. Accidental opioidrelated deaths by population centre and rural area classification
of residence, Jul017 to June 2018N=1,209)

Population centre and rural area classification Number of deaths
D)

Rural area(<1,000) 112 (9.3

Small population centre (1,000 to 29,999) 82 (6.9

Medium population centre (30,000 to 99,999) 135(11.2

Large urbarpopulation centre (100,000 or greater) 750 (62.0

Missing postal codef residence 130 (10.8

Table4.3. Accidental opioidrelated deaths byrelease from correctional facility in past four
weeks July 2017 to June 2018I=1,209)

Release from correctional facility in past four weeks Number of deaths
n (%)

Yes 33(2.7)

No 753 (62.3)

Unknown 423 (35.0)

Table 44. Accidentalopioid-related deaths bymarital status July 2017 to June 2018
(N=1,209)

Marital status Number of deaths
n (%)

Single 570 (47.1)

Married/common-law 180(14.9

Divorcedseparated 146 (12.7)

Widowed 19 (1.6)

Unknown 294 (24.3)
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Geographid.ocation

Accidental opioigrelated deaths occurred across the entpvince; howeverthere was geographic
variation in he numbers and rates of deaths Figure 5the highest number of deaths occurrad
Toronto =297, followed by Peeln=90, Hamilton =84 and Niagaranc83. The highest population
adjusted rates of deathy public health unibccurredin Thunder Bayublic Health Uni22.7 per
100,000) NiagaraRegion Public Health (18.1 per 100,000) and Peterborough Public Health (15.4 per

100,000)Figuire 6). The overall rate of accidental opiaidlated deaths in Ontario during this time
period was 8.4 per 100,000.
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Figure5. Heat mapof the number of accidentalopioid-related deaths, July 2017 tdune 2018
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Note: Postal codes were linked to the centroid of the 2016 dissemination area. The postal code selected to be mappeedoinaident location, ftdwed by

death locaton and then residence location
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Figure6. Rate (per 100,000) ofaxidental opioidrelated deaths by public health unit, July 2017 to June 2@&1,209)
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Health Unit
- >125 Code Name —  Code Name
ALG Algoma District NWR Northwestemn
BRN Brant County OTT City of Ottawa
CHK Chatham-Kent OXE Oxford Elgin St Thomas
DUR Durham Regional PDH Perth District
EOH Eastern Ontario PEL Peel Regional
GBO Grey Bruce PQP Porcupine
HAL Halton Regional PTC Peterborough County-City
HAM City of Hamilton REN Renfrew County and District
HDN Haldimand-Norfolk SMD Simcoe Muskoka District
HKP Haliburton-Kawartha-Pine Ridge District SUD Sudbury and District
HPE Hastings and Prince Edward Counties THB Thunder Bay District
HUR Huron County TOR City of Toronto
KFL Kingston-Frontenac and Lennox & Addington TSK  Timiskaming
LAM Lambton WAT Waterloo
LGL Leeds-Grenville and Lanark District WDG Wellington-Dufferin-Guelph
MSL Middlesex-London WEC Windsor-Essex County
NIA Niagara Regional YRK York Regional
'Y NPS North Bay Parry Sound District

Note: Death data were geocoded pablic health unitdy joining the postal code of the degsed persomwith Statistics Canada Postal Code Conversion File
(PCCF) and healtegion boundary correspondence files using the sifigle indicator (SLI). The pascodeused for mappingprioritized residence location,
followed by incident location and then death location.
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EmploymentSatus and Industryof Employment

Nearly half (46.8%) of deceased persons had their employment status recorded as unemployed at the
time of death andalmostone-third (32.9%) had an unknown employment staliable 51). Among
thosewho had a confirme@mployment statust the time of death(18.1%), thanost commorindustry

of employmentwas constructiong8/219;31.0%) Tables5.2and 53). Of those employedhe industry

of employment was unknown fdr0% of deaths (22/219). Of those deceased persons who were
unemployed at the time of death, the most comnigpmeportedprevious industry of employment was

also constructior{data notshown)

Table 51. Accidental opioidrelated deaths by employmenstatus, July 2017 to June 2018
(N=1,209)

Number of deaths
Employment status

n (%)
Employed 219(18.1)
Unemployed 566 (46 8)
Retired 26 (22)

Unknown 398(32.9)




Table5.2. Accidental opioidrelated deaths byindustry of employment (services)July 2017 to
June 2018n=219)

Industry of employment services Number of deathsamong thoseemployedn (%)
Accommodation and foodervices 12 (5.5)

Retail trade 12 (5.5)

Professional, scientific and technical services 8 (3.7)

Art, entertainment and recreation 7(3.2)

Health care and social assistance 7(3.2)

Finance and insurance 6 (2.7)

Information and cultural industries 3(1.4)

Public administration (i.e., police and military) 3(1.4)
Real estate and rental and leasing 3(1.49)

Other service$ 30 (13.7)

AOther services includedbut were not limited to, landscaping, hairdressing and tattoo artist.

Table 53. Accidental opioidrelated deaths byindustry of employment (trades)July 2017 to
June 2018n=219)

Industry of employment: trades Number of deathsamong thoseemployedn (%)
Construction 68 (31.0)

Transportation andwarehousing 14 (6.4)

Manufacturing 16 (7.3)

Utilities 4 (1.8)

Other trade$' 4(1.8)

AOther tradesinclude mining and forestry.
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HealthHistory

Opioid use disorder (62.6%=757, other substance use disorder (43.6896527, alcohol use disorder
(27.0% n=326, depression (23.79%6=287 and pain (18.9%0=229 were common health conditions
identified over the course of the death investigatidifsgure 7. Among individuals with substance use
disorder, there werel4.8%who did not have an opioid use dister (data not shown)Ofthe deceased
persons, mostone-third (28.2%hada substance use disordeoncurrentwith another mental health
conditionand 15.6%hada pain conditioranda substance use disordédata not shown)There were a
considerable number of deaths for which the coroneuldnot determine health status information
during the investigation. Specifically, this information was unknown with regards to substance use
disorder forabout 10% of deaths, history of pain for 20%«deaths and history aiinothermental health
diagnosis for 40% of deaths.

Figure7. Accidentalopioid-related deaths by health history, Ju017 to June 2018\N=1,209)

Opioid use disorder | EEEGEG_—_——
Other substance use disorde ||| |} QDb N
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Anxiety disorder || N
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Suicidal ideation [}
Schizophrenia ||}

Post traumatic stress disorderf}

Pain I
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# of deaths

Note: Pain conditions includedcute and chronipainor paindisorder(DSM5 diagnosisisa personmay have
multiple health conditionsthese categories are not mutually exclusive and the investigation may have identified
more thanone of these conditions for a single person.
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Length ofSubstanceUse

Information about the length of substance uses unknown for almost ha{ft7.®4 n=577) of deceased
persong(Figure 8, however, 39.1%n=473)had more than a fivgear history of substance use recorded
and 4.0%¢n=48)had noknownhistory of substance use. The substance used is not specified data
collected althoughit does not include alcohol use.

Figure8. Accidentalopioid-related deaths by length of substance use, July 2017 to June 2018
(N=1,2@®)
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Living Arrangement

Nearly threequarters(73.6%)of accidentabpioid-related deaths occurred among peopieingin a
private dwelling at the time of death and there was not a substantial difference b{Ftgxe 9. People
experiencing homelessnesspresented 9.8% of deathBiformation about the living arrangement was
unknown for 6.5% of deceased persons.

Figure9. Accidental opioidrelated deaths by living arrangementsnd sexof the deceased
person July 2017 to June 20X8I=1,209)
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Circumstance8urroundingDeath

Alone at theTime of Incident

A person was considered alone at the time of incident if there was no other adult present with the
ability to intervene and seek help. Approximately I{a8.6%)of the deaths involved a person who was
alone at the time ofncident(Figure 1. In most age groups, males wearere often alone than

females and there was a larger differenaenong deceasegersons 65 years and oldédverall, there
were 272deaths (225%) where information on being alone at the time of the incident was unknown.

Figurel0. Accidental opioidrelated deathswhere the deceased persorwasalone at the time
of incident, by agegroup and sex July 2017 to June 20X&=588)
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IncidentLocation

Overhalf (59.6%)f the incident locations foaccidental opioierelated deaths occurredt the private
residenceof the deceasedpersonand an additional 16.8% occurredthe private esidence of another
person Figure 1) Themajority of deathavhere the incidenbccurred in the private residenad the
deceased persotook place inan apartmenttondo or singleletached housgwhile a small proportion
(1%) were reported to bs acommunity housingomplex(data not shown)in approximately 10% of
deaths the incident occurred in othesccommodations (141/1209; 11.7%), including rooming houses
(71/141; 50.3%), hotelhotels (5@0141; 35.5%), shelters (1641; 11.3%) and supported housing12a1;
1.4%)(data not shown)Inciderts ocairring outdoors (61%)andin indoor publicspacege.g.,
commercial/retail building) (2.3%) were Idssquent

Figurell. Accidentalopioid-related deaths by incident location, July 2017 to June 2018
(N=1,209)
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Note: Other includes locations not applicable to other categories such as workplace, methadone clinic, detox
centre, doorway of religious institution
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Amongincidents that occurreat the private residence of the deceased persamore than half
(401/720; %.7%)occurred with no other adult with the ability to intervemeesent(Figure 2).

Incidents that occurred in the residence of another person fiessuently occured without another
person presen{63/202; 31.26). Deceased persons who had an incident locatioamdoor public spaces
were frequently alon€15/28; 53.6%)

Figurel2. Accidental opioidrelated deaths byincident locationand whether the deceased
personwas alone at the time ofncident, July 2017 to June 20X8!=1,209)
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Note: Other includes locations not applicable to other categories such as workplace, methadone clinic, detox
centre, doorway of religious institution
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Resuscitation antllaloxoneUse

Resuscitation was attempteth nearly hal{47.8%)f the deathsmainlyby first responders (84%)
(Table 61 and 62). Naloxone was administered in approximatelye of every five deaths (22.2%)ith
similar proportions of administration by first responders, hospital staff and bystankidosmation
related to resuscitation attempt and naloxone administration was unknowisdéoendeaths andl23
deaths respectively.

Table 61. Accidental opioidrelated deaths byresuscitation attempt July 2017 to June 2018
(N=1,209)

Number of deaths

Resuscitatiomattempt*, by whom

n (%)
Yes 578(47.9
First responder 486(84.1)
Hospitalstaff 225(389)
Bystander 214(37.0
Unknown who attempted resuscitation 8(14)
No 624(51.9
Unknown 7(0.6

* A resuscitation attempt could include naloxqrees well as other methodsuch as rescue breathing and/or chest
compressionsNaloxone may not have been providédhe personwasevidentlydead when foundthe first
responders didhot know it was an overdose or they may have provided,@RRout administeringnaloxone
Resuscitation may have been attempted by more than one petbenefore, the sum of valuesbove for each
respondemay be greater than the total.
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Table 62. Accidental opioidrelated deaths by naloxone administration, July 2017 to June
2018(N=1,209)

Naloxone administration, by whom Number of deaths
n (%)

Yes 269(222)
Firstresponder 106(394)
Hospitalstaff 97(36.1)
Bystander 78(29.0
Unknown who administerechaloxone 41 (15.2

No 817(67.6)

Unknown 123(10.2)

Note: Naloxone may have been administered by more than one petiserefore, the sum of values above for
each responder may be greater than the total.

Resuscitation and naloxone administration were more frequehen the deceased person was not
alone(Figurel3d). Aimost threequarters (72.5%) of persons who were not alone hadsaseitation
attempt and 37.2% had naloxone administered. In comparison, aboutloree(34.4%) of persors who
were alone had a resuscitation attempt and 15.1% had nalosoinginistered Whenthe deceased
personwas alone, bystanders or first respondenay have attemptedesuscitation or administered
naloxone after the individual was found
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Figurel3. Accidental opioidrelated deaths by resuscitatioattempt and naloxone

administration and whether the personwas alone at the ime of incident, July 2017 to June
2018(N=1,209)
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Indicationof InjectionDrugUse

There were410deaths withindicationof injection drug usé€33.9%9), while 799 deathshad noindication
or hadmissing informatior{66.1%)(Figure #). Males more frequently haihdicationof injection drug
use compared to females the olderage groupswhile those aged 15 to 2diere more likely to be
female. Overall, injection drug use was missguentamongdeceased persoraged 25 to 44 and was
similar between sexes in this age groupffiSient information on other modes of ugee., smoking,
inhalation, oralwas not available foinclusionin this report.Of those deaths witlindication of

injection, the most common drugs contributing to dieavere fentanyl,heroin andmethadone(data not
shown).

Figurel4. Accidental opioidrelated deathswith indication of injection drug use,by age group
and sex July 2017 to June 20X8=410)
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Discussion

Summary of Findings

Between July 2017 and June 201i8ere were 1337 opoid-relateddeathsin Ontariq of whichthe
majority were deemed to beaccidentaldeaths(90.4% n=1,209 and a smaller proportion were suicide
(7.4% n=99) and undetermined deaths (2.2%=29. Accidental opioietelated deathsften involved
fentanyl(71.2%)yndoccurredmore frequentlyamong malesyoung and middleaged adults,
unemployed individualghoselivingin a private dwellingand materialy deprived neighbourhoodsr
large population centrefNornopioid substancethat mostoften directly contributed to opioid-related
deathswere cocaine, methamphetamine, alcohol and benzodiazepifles regiorexperiencing the
highest rate of deathwasThunder Bayistrict Health Wit, while City ofTorontohad the highest
number of deathsSubstance use disordatepression and ga conditionsamong the deceasedere
commonly identified during thedeathinvestigatiors. Where datawere availablethe majority of
deceaased personsada history of more than five yearsf substance usdndicationof injection drug use
was more common among males atise aged 25 to 44A majority ofthe incident locations occurred
insidethe privateresidenceof the deceased persoidditionally nearly halfof deceased personsere
aloneat the time ofincident Resuscitation was attempted in almosalf ofthe deathsandnaloxone
was administeredn about onefifth of deaths

Below,we will review these findings in the context of other data from Ontario, including lereger
trends inopioid-related mortality and other data sourcesn morbidity and prescribinghdditionally, we
will discuss our findings in the context of previousaksp, researchand population statisticbased in
Ontario and comparwith data from other jurisdictiongrinally, we preserimitations andfuture
considerations fopractice,data collection, ongoing surveillance and data linkagtitther advance
understanding of and response tpopioid-related harmsn Ontaria

Trendsin OntarioData

Over time, the rates of opioitelated mortality, morbidityopioid involvement angbrescribing have
changed. Theate of opioidrelated deaths increasealmost threefold between 2003 and 2017, from
3.0to 8.9per 100,000.Similarly, the rate of opioidelated emergency department visits increased from
15.2 to 54.6 per 10,000 and hospitalizatiorfor opioid poisonindgncreasedrom 9.7 to 15.1 per

100,000 with greater increases observed between 2016 and 20h&.rates of suicide deaths involving
opioids remained relatively unchangedring this period0.68 and 0.69 per 100,000, respectiyely
(Office of the Chief Coroner)

Changes in oxycode formulation occurred in 2012vhich influenced prescribing patterisBetween
2012 and 20150ntario observedncreasesn the detectionof fentanyl hydromorphone and heroin
among opioidrelated deathsand a decline in oxycodone involveménh 2014, fentanyldetection in
deathsbecane mae common than any other opioidbout onethird of opioid-related deaths occurred
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among people with an active opioid prescriptibatween 2013 and 2018 Between2013and 2018,

the prescribing obpioid agonistherapies includingmethadone and buprenorphinéncreasedrom 3.4
to 4.4 individualger 1,000population® Sincepharmacydispensed naloxonbegan in 2016, dispensing
hasincreased fron0.5to 7.7 kits dispenseder 1,000population® Information on naloxone dispensing
trendsfrom othersettings in Ontario (e.g., harm reduction programs, correctional faciliges)
unavailable.

Comparison t@ther Provincial kbhdings

The findinggpresented in this reporon the mannerof death, age, sex andaterial deprivation as well

as increasing fentangetection appear to be consistent witpreviousprovincialdata reportsof opioid

related deaths betweedanuary 1991 and December 20¢3he distribution of deaths by population

centre(rural area classificatioripllows a similardistribution as thepopulation of Ontario in 2016, with

GKS fIFNBS&AG LINPLRNIAZ2Y 2F hydl NORL2WGEdehtish3dASRW A 2y f A
Ontario population):* however, in compasbn to Ontai2 £population, there was a low@roportion of

deathsin rural (9.36vs 13.89 and small population centres (84&/s. 9.96)and highermproportionin
mediumpopulation centreg11.26vs. 8.1%}*

It is difficult to interpret our findings and compatieem to the maital status reported in the general
Ontario population® given the high degree of unknown information on marital statiesmpared to the
overall Ontario population, persons who suffered an opi@thted death were more likely to have been
unemployedf (at least46.8% vs. 7.4%y worked in the construction industry31.0% vs. 6.7%)

Studies have founthat individuals wharerecently released from incarceration are at incredsisk of
opioid-related death!” which may relate to decreased opioid toleranceir @portidentified 33 deaths
that occurredwithin four weeks of releasealthough this information was missing f8%6.0%of deaths A
previous provincial study based death investigatioefound that one in 10 adults who had died of a
drug poisoning between April 2006 and March 2013 had been released from incarcerationtigthin
previousyear,that the majorityof deathswere due to opioids anthat the highest rate of deaths
occurred soon after releag®0% within one week of releas¥ Our findingamay reflect an
underestimation as there was no linkage edilished with provincial corrections data systems at the
time ofreport. For this reportjnformationwasnot available regardingthers who may experience
reduced opioid tolerance, such as thaseently released from abstinendmsed residential treatmen
programs?® or an inpatienthospitalstay.

The information presentedh this reportis consistent withrecent researclon the complexcontribution
and roleof pharmaceuticafi.e., prescribedto the decesed persomr diverted)and non-pharmaceutical
opioidsin deathsin Ontaria'? While theanalysisdn this surveillance report was not able ¢tarify
whether a deceased person had an active opioid prescriptipdrtomorphone and oxycodone were

i There are differences in the calculaton for the unemployment rate. The Ontarimplogment rate of 7.4% is
based on the number of unemployed divided Iwe thumber in the labour force. The numbafrpeople in the
labour force is the tadl of employed and unemployed
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potent opioids from a pharmaceutical origin that each contributed to approximately 10%atiisle
Buprenorphinewas detected ireightdeaths (07%)during the time period for this reportyet it did not
directly contrilute to the cause of angleaths ¢ despitethe fact thatprescribing of buprenorphine
increased® We also found methadone was detectedlis.3% of deaths and contributed to 14.186
deaths whichis consistent with evidence on the superior safety profile of buprenorpbamepared to
methadone!®?! Our report found thakthanol contributedtio 13.2% of opioidelated deaths?? With
respectto ethanol detection this report is not comparable to previous research due to different
methodology?2 Our report didnot use a threshold for ethanol concentratitm report ethanol
detection, whereas previous research used a blood alcohol concentration (i.e., ethhowd0.0371
g/dLto report deaths involving alcohol consumptiéh.

Comparison t@ther durisdictions

Rates ofaccidentabpioid-related deathscontinue to risenationally, from 7.3 per 100,000 ir2016to
10.2per 100,000 in 2017n 2018(January to Septemberhe national rate of accidental opioiglated
deaths wasl1.0per 100,000, while the rate in Ontario wa$ er 100,00¢. At the national level, most
opioid-related deathsrom January to Septemb@018 were accidental, involved fentanyl, occurred
among males anth those 20 to 59 years of agéwhich iscomparable tahe findings of thiseport.

For comparison to other jurisdictions is important to note that there is variation in case definitions
and data collection among provinces and territoriBetweenJanuaryand Septemberof 2018
provinces such aBritish Columta" (B.C) (28.8 per 100,000andAlberta (L8.1per 100,000,
experienced higher rates of accidental ogioglated deaths than Ontarid(6 per 100,000;? however,
there havebeensimilar patterns in thesexand ageof deceasedpersons with a slightly oldeage
distribution in BC. andOntario? In 2018 (January to Septembethe proportion of accidental opioid
related deaths with fentanyl detected was slightly higher in Albe88%4() and British ColumbiaG®)
comparedto Ontario 71%)2 however, Ontario experienced a greater increase in the proportion of
deaths with fentanyl detecteéfom 2016 to 2017

AB.C reporton illicit drug overdose deathiacludes similar findings to Ontario fanemployment

status involvement in trades and transpois well agnental health and pain histogmong deceased
persons? In contrast tothe findingsin this report injectiondrug use was a more frequent mode of
consumption in B.Gind morecommon among femalesho hadan illicit drug overdose deatty
Consistent with our findings, a review@&i5illicit drug overdoseleathsin B.C. (not limited to opio&)
between January 2016 and July 2017 found that the majority of deaths occurred indoors in a private
residence and among those who used substandesn alone?* Although information on responses by
emergency mdical services is available in Albeftan analysis on resuscitation attempts and naloxone
administrationhasnot appearedin previousprovincial reports. Our findings suggest that people who
are not alone arenore likely to have resuscitation attempte@his information can help improve

Vv British Columbia reports all deaths due to an illicit drug overdasigh include, but are not limited to, opioids.
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understanding of the circumstances around deaths for people who were alone at the titlne of
incident

Limitations

Information presented in this report is based on the bestilavde evidence at the time of the death
investigations; howevesomevariables may be underreported if the information was not doeuted

or availableo the coroner/pathologist Thismay contribute tathe underreporting of certain
characteristicge.g.,less formalized employmentommunity housing statuspverall, there was a large
proportion of unknown information for several of thheported variableslescribed in this report. As

such, the proportions described should iméerpreted with cautionFor exampleinformation onthe

health history of deceased persoasdthe duration of their substance useas largely unknown

meaning itis likely an underestimatef mental health, pain and substance use disorder history in this
population.Importantly, the duration of previous substance use is challenging information to collect and
there is potential fowvariability in reporting.

Mortality dataprovided in this reportvas not linkedvith healthcare administrative datasets to validate

the information cdlectedon medical historyAs such, additional researthA Yy 1T Ay 3 hy (| NA 2 Qa
data withother available data sources is needed to understandiygact of antecedentphysical and
psychologicapain, mental health and s@bance use among deceasedgans In addition,linkage to
prescription records would enhanemderstanding of the source of opioids contributing to the death

Further, weacknowledge the lack of inforation presented orethnicity, raceand other identitiesn this

report andthe nee for future partnershipsvith appropriate stakeholdero analyzewith other

datasets Finally, he analysis on neighlbohood material deprivation may be subject to

misclassificationas the characteristics of the deceased persons may not be reflective of the assigned
neighbairhood quintile.

FutureDirections

hdzNJ I yIf&a&aaAa -Rehlteddgathhvesicatons regehBdifcinidtancethat demonstrate
the need forfurther prevention andresponse effortselated to:non-pharmaceutical fentanyl and
fentanyl analoguegeople whouse drugslone in a privateesidenceandnon-injection modes of
consumption Thisinformation caninform how public health and healthcamespond toand support
peoplewho may experiencanwanted exposur®r toxicity relatedto non-pharmaceuticafentanylc
the major contributor to accidental opioitelated deathsin addition data presented on the
administrationof naloxoneand prevalence of opioid use disordarggests needto further explore
barriers tothe implementationof naloxoneand treatmentprograms.

Reference group membersuggesthat future data collection and surveillanéecus on better
understandingppioid-related deaths by suicideletails ofthe geospatial distribution of opioidelated
deaths, health historyincluding pain conditior)sand health service use, circumstances of those with no
known substance use histgrgs well as th@revalence of poksubstance use. The current version of the
data collection tool does nahcludesome variablethat are of interest to practitionerr communities
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(e.g., people with lived experience of drug use and their families and the familiesedskd persons)
Opportunities to enhance the Opioid Investigative Aid to allow for more comprehensive surveillance of
opioid-related deaths and risk factoshouldalsobe consideredFinally, there areopportunitiesfor
researcherdgo conduct additionaktudiesusing linkage between the enhancddath investigatiordata
andother data sources available in Ontario.
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Conclusion

Thisreport summarizes charaatistics and circumstances 209 accidentalbpioid-related deaths
between dily 2017 and June 2018his information may helmform the tailoring ofpreventative
interventionsto better address the unique needs of Ontarians whay be exposed to opioid$here is
acontinued need to monitopatternsof opioidrelated deathsto inform responseefforts. Ongoing
surveillance andamprehensivemultifacetedpublic healthapproaches are needed to reach all
Ontariansto reduceopioid-related harmand prevent furtherdeaths
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Appendix A

Methods forQassificationof Origin of Opioids

The origin of the opioi@)directly contributingto the deathas nonpharmaceutical, pharmaceutical
(includes prescribed to deceased persord diverted)or undetermined is based cawvailable toxicology
results, scene evidende.g, drug paraphernaliaand death investigation informatiofe.g, available
prescription information)

Definitions
Non-pharmaceutical opioids:
1 Fentanyl analogug(includingcarfentani), U-47700, heroin

1 Fentanyl without evidence of patch and no/unknown evidence of prescrifiwhevidence
suggesting a nopharmaceutical origin (e.gother nonpharmaceutical substances detected on
toxicology such agarfentanilor cocaine oldrug paraphernalia on the scene)

1 Morphine without or unknown evidence offaescription, with or withou6-
Monoacetylmorphing6-MAM) and with evidence suggesting rpharmaceutical heroin use
(e.g, other nonpharmaceutical substances detected on toxicolagych asarfentanilor
cocaine or history of consuming or seeking hieyo

Pharmaceuticabrigin of opioids: Includesbuprenorphinénaloxone codeine, fentanyl (with evidence
of patch or prescription), hydrocodone, hydromorphonegthadone, morphine (with evidence of a
morphine or codeine prescription) oxycodone, oxymorphonéramadol.This category may include
opioids that were prescribed to the deceased person or that were prescribed to someone else
(diverted).

Crigin of opioidcould not be classifiedTheopioid could not be clearly categorized as non
pharmaceutical or pharmaceutical including

1 Fentanyl without evidence of patch amd/unknownevidence of prescription and evidence
suggesting a nepharmaceutical origimmorphinewithout or unknown evidencef a
prescription for morphinendwithout 6-MAM and no evidence suggesting ngharmaceutical
heroinuse

Categorizations adrigin of opioidavere based on several assumptions

1 Evidence of fentanyl patch or prescriptiasrecorded by coroner (reported in 5% of total
fentanyl cases)
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1 The detectionon toxicologypf honpharmaceutical opioids (g., carfentanil) anchon-
pharmaceutical, nofopioid substancege.g, cocaine) may indicate nepharmaceutical origin of
an opioid.

1 Evidenceof drug paraphernalia found at the scene is suggestive of aphammaceutical origin
for fentanyl (assumption thahjection offentanyl from fentanyl patches is limited).

91 Heroin is rapidly metabolized to morphine, which produces the clinféetts. The presence of
6-Monoacetylmorphing 6-MAM), the intermediary metabolite, confirms consumption of
heroin; however, 6-MAM is rapidly cleared from the body such that the absence does not allow
determination if morphine was the substance consumeavas a metabolite of heroin.
Therefore if morphine was identifiedn the absence of 1AM, other toxicology information,
history of heroin use and available prescription information was used to support classification.

1 Morphine can be a metabolite of codeinmore typically at higher codeine concentratipns
therefore, codeine prescription was also used to support classification of morgleiated
deaths.

Limitations:

9 Some prescription information may be missing and further workinkage withprescripton
data will enhancéhe quality of this approach and classification of the sowtpharmaceutical
opioids(prescribed to the deceased person or diverted)

1 The abilityto assign the origin of certain opioids (e.qg., fentanyl) is limited byattz@ability of
evidence to point to one origin or another.
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Appendix B

DataTables

Figure 1 Opioidrelated deaths by origin of opioid (pharmaceutical/nepharmaceutical)
directly contributing to the death and by manner of death, Ju917 to June 2018

- - Accidental Suicide

Origin of opioid
n (%) n (%)

Pharmaceuticabnly 313(25.9 71 (71.7)
Non-pharmaceuticalonly 718(59.4) 4 (4.0)
Both pharmaceutical and nopharmaceutical 115(9.5 2(2.0
Could not be classified 63(5.2 22(22.2
Total 1,209(100.0) 99 (100.0)

Figure 2 Opioid-related deaths by origin ohon-opioid substances directly contributing to the
death and by manner of death, July 2017 to June 2018

Origin of substance ACBREmE]

n (%)
Pharmaceuticabnly 126 (10.4) 53 (53.5)
Non-pharmaceuticalonly 516 (42.7) 8 (8.1)
Both pharmaceutical and noipharmaceutical 100 (8.3) 10 (10.1)
Not directly contributing 467 (38.6) 28 (28.3)
Total 1,209 (100.0) 99 (100.0)
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Figure 3. Accidental opiottelated deaths by singler multiple opioids contributing todeath,
July 2017 to June 201@I=1,209)

Deaths involvingasingle opioid  peaths involving multiple opioids

n (%) n (%)
Fentanyl and fentanyl analogues 583(68.3 278(78.))
Methadone 95(11.1) 76(21.3
Hydromorphone 62(7.3 62(17.4)
Oxycodone 56 (6.6) 68(19.1)
Morphine 29(3.9 96(27.0)
Heroin 21(2.5 131(36.9
Tramadol 3(0.9 2(0.6)
Codeine 2(0.2 33(9.3
Hydrocodone 1(0.1) 51.4)
U47700 1(0.2) 22(6.2)
Oxymorphone 0(0.0) 51.4)
Total 853 (100.0) 356 (100.0)

Figure 4: Accidental opiottelated deaths by age group and sex, July 2017 to June 2018

Ade arou Male Female Both
ge group n (%) n (%) n (%)

Age 15t0 24 75 (8.4) 32 (10.3) 107 (8.9)
Age25 to 44 500 (55.7) 138 (44.4) 638(52.8)
Age45 to 64 305 (34.0) 128 (41.2) 433 (35.8)
Age65+ 18 (2.0) 13 (4.2) 31 (2.6)

All ages 898 (100.0) 311 (100.0) 1,209 (100.0)
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Figure6. Rate (per 100,000) of accidental opierdlated deaths bypublic health unit, July
2017 to June 2018N=1,209)

Public fealth un doahs . population 100,000
AlgomaPublic Health 13 115027 11.3
Brant County Health Unit 22 149,249 14.7
ChathamKentPublic Health 3 105392 2.8
City of Hamilton Public Health Services 84 569,908 14.7
Durham Region Health Department 48 682151 7.0
Eastern Ontario Health Unit 4 207,381 1.9
Grey Bruce Health Unit 9 165,405 5.4
HaldimandNorfolk Health Unit 6 111,618 5.4
:Zgﬁﬂrﬁgﬁ Kawartha, Pine Ridge District 18 183331 98
Halton Region Public Health 35 582,683 6.0
Hastings Prince Edward Public Health 11 164577 6.7
Huron County Health Unit 0 59,113 0.0
giunk?”s(;[?é;[ﬁntenac and Lennox & Addingto 20 206548 97
Lambton Public Health 8 129,960 6.2
LeedsGrenville & Lanark District Health Unit 7 170,000 4.1
MiddlesexLondon Health Unit 43 484,354 8.9
Niagara Region Public Health 83 458615 18.1
North Bay Parry Sound District Health Unit 10 128404 7.8
Northwestern Health Unit 2 81,752 2.4
Ottawa Public Health 64 996,651 6.4
Peel Public Health 90 1,507,069 6.0

Opioid Mortality Surveillance Report 50



Public kealth unit

Perth District Health Unit
Peterborough Public Health
Porcupine Health Unit

Public Health Sudbury & Districts

Region ofWaterloo Public Health and
Emergency Services

Renfrew County and District Health Unit
Simcoe Muskoka District Health Unit
Southwestern Public Health

Thunder Bay District Health Unit
Timiskaming Health Unit

Toronto Public Health
Wellington-Dufferin-Guelph Public Health
WindsorEssex County Health Unit

York Region Public Health

Number of
deaths

1

22

4

28

69

5

73

10

35

2

291

20

33

36

2017 Rate(per

population 100,009
79,169 1.3
142510 154
85,157 4.7
199811 14.0
557,446 12.4
107,236 4.7
566,423 12.9
204,970 4.9
153988 22.7
33,543 6.0
2,952051 9.9
295018 6.8
412432 8.0
1,180,629 3.0

Figure 7 Accidental opioidrelated deaths by health historyJuly 2017 to Jun2018(N=1,209)

Health history
Opioid use dsorder

Other substance useigorder
Alcohol use isorder
Depression

Pain

Anxiety dsorder

Number of deaths
n (%)

757(62.6)
527(43.6)
326(27.0)
287(23.7)
229(18.9

104(8.6)
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Number of deaths

Health history n (%)

Bipolar dsorder 65(5.4)
Suicidal deation 61(5.0)
Schizophrenia 37(3.1)
Posttraumatic stress @sorder 31 (2.6)

Note: Deceased persons may have more than one condition or disorder captured at titeatlftherefore,
percentages may sum to greater than 100%.

Figure 8 Accidental opioidrelated deaths by length of substance use, July 2017 to June 2018
(N=1,209)

Number of deaths

Length of substance ugaistory

ED)
No history 48(4.0)
Less than Year 9(0.7)
1to 5 years 102(8.4)
More than 5 years 473(39.1)
Unknown 577(47.7)

Figure9. Accidental opioidrelated deaths by livingarrangements and seaf the deceased
person July 2017 to June 2018I=1,209)

Living arrangements Male Female Both Sexes
9 g ) n (%) )

Private dwelling 651(72.5 239(76.8 890(73.6)
Homeless 92(10.2 26(8.4) 118(9.9)
Collective dwelling 81(9.0) 19(6.1 100(8.3)
Residential care facility 7 (0.8) 3(1.0) 10(0.9
Correctionalfacility 10(1.1 0(0.0) 10(0.9
Other 3(0.3) 0(0.0) 3(0.2
Unknown 54(6.0) 24(7.7) 78(6.5)
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Figurel0. Accidental opioidrelated deaths where the deceased person was alone at the time
of incident, byage groupand sex, July 2017 to Jur018(n=588)

Age Grou Male Female Both Sexes
g P h(w) n (%) n (%)

15 to 24 37(49.3 14(43.9 51(47.7)
25 to 44 252(50.4) 55(39.9 307(48.1)
45 to 64 151(49.5) 63(49.2) 214.(49.4)
65+ 11(61.1) 5(38.5 16 (51.6)
All Ages 452(50.3 136(43.9 588(48.6)

Note: Percentages were calculated using the number of deceased pevgumsvere alone at the time of incident
within the sex and age group. Denominator values are included in Figure 4.

Figure 11Accidental opioidrelated deaths by incident location, July 201@ June 2018
(N=1,209)

. . Number of deaths
Incident location
D)

Own private residence 720(59.69
Other's private residence 203(16.9
Other accommodation 141(11.7)
Indoor public space 28(2.3
Outdoors 74(6.1)
Hospital 10(0.8)
Correctionalfacility 11(0.9
Other 22(1.9
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Figure 12 Accidental opioidrelated deaths by incident locatiomnd whether the deceased
person was alone at the time of incident, July 2017 to June 2(0481,209)

Not Alone Alone Unknownif person was

Incident location alone

n (%) n (%) n (%)

Own private residence

(n=720) 167(23.2 401(55.7) 152(21.7)
Other's private residence

(n=208) 93 (458) 63(31.2 47 (23.3
Other accommodation

(n=141) 43(30.5 63(44.7 35(24.8
Indoor public space (n=28) 5(17.9 15(53.6) 8(28.6
Outdoors(n=74) 23(31.) 29(39.2 22(29.7)
Hospital (n=10) 4 (40.0) 3(30.0) 3(30.0)
Correctional facility (h=11) 5(45.95 5(45.9 109.)
Other (n=22) 9(40.9 9(40.9 4(18.2

Figure 13Accidental opioidrelated deaths by resuscitation attempaind naloxone
administration andwhether the person was alone at the time aficident, July 2017 to June
2018(N=1,209)

Not alone Unknown if person was
Deceased person alone | n (%) alone
n (%)

Resuscitation attempted 253 (72.5) 202 (34.4) 123 (45.2)
No 94 26.9 385 (65.5 145 (53.3
Unknown 2 (0.9 1(0.2 4(1.9
Total 349 (100.0) 588 (100.0) 272 (100.0)

Naloxone administered 130 87.2 89 (15.) 50 (18.4)
No 171 49.0) 463 (787) 183 (67.3
Unknown 48 (13.9) 36 6.1) 39 (14.3
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Not alone Alone Unknown if person was
Deceased person alone | n (%) n (%) alone
n (%)

Total 349 (100.0) 588 (100.0) 272 (100.0)

Figure 14: Accidental opiotdelated deaths withindication of injection drug use, by age group
andsex July 2017 to June 20X8=410)

Age Grou Male Female Both Sexes
g P n (%) n (%) n (%)

Agel5 to 24 15 (20.0) 8 (25.0) 23 (21.5)

Age25 to 44 193 (38.6) 55 (39.9) 248 (38.9

Aged5 to 64 102 (334) 33 @25.9 135 (3.2

Age65+ 3(16.7) 1(7.7) 4 (12.9)

All ages 313 (349) 97 (312) 410 (339)

Note: Percentages were calculated using the number of deceased personsduihtiorof injection drug use
within the sex and age group. Denominator values are included in Figure 4.
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