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DRUGANALYSISERVICE

Health Canada'sDrug AnalysisService(DAS)operates laboratories acrossCanadathat analyzeillicit drugs and substancessubmitted by

Canadiardaw enforcementand public health officials DASdata is basedsolelyon samplessubmittedto the laboratoriesand assuch,samples
analyzedby DASmay not be completelyrepresentativeof drug seizuresin Canadajncludingsubstance<irculatingon the market DASdata
shouldtherefore be usedwith cautionwhen determiningtrends or drawingconclusionsabout the type and nature of substancegirculatingin

the illicit market Thedata in this report representsthe number of times a substancewas identified in samplessubmitted to DAS A single
samplemaycontainmore than one substance

UMMARY

A Since2012 the DrugAnalysisService DAShasconsistentlyidentified Fentanyl Heroin,Hydromorphone Oxycodoneand Morphine as
the mostfrequentlyencounteredopioidsin samplesubmittedby Canadiaraw enforcementand publichealthofficials

A In2017 FentanykeplacedHeroinasthe mostfrequentlyidentified opioid.

A Asthe prevalenceof Fentanylhasincreasedover the years,the co-occurrencepatterns have alsoevolved In 2021, benzodiazepines
becamethe most frequently observedco-occurring substanceswith Fentanyl,found in approximately36% of samplescontaining
Fentanyl Methamphetaminehasbeenincreasinglyffound alongsidg-entanyl Lastly,new and emergingsubstance®f concern, Xylazine
andnitazeneshaveconsistentlyco-occurredwith Fentanyland Fentanylanalogues

A Recentlya Fentanylanalogue para-Fluorofentanywasthe secondmostfrequentlyidentified opioid after Fentanylin samplesanalyzed
by DASNn 2023

A Prior to 2023 Fentanyl identifications were ten times higher than those of Fentanyl analogues However, the rise of para

Fluorofentanylin 2023 hasloweredthis ratio with Fentanylidentificationsbeingapproximately2 times higherthan Fentanylanalogue
identifications In 2021 and 2022 Carfentaniland paraFluorofentanylwere the most frequently identified Fentanylanalogueswith

paraFluorofentanybeingthe mostcommonin 2023 Theseanaloguesvere predominantlyfound in co-occurrencewith Fentanyland,
in recentyears,sometimesalongsidébenzodiazepines




In Focus: The Emergence of Opioids in Canada

GONTEXTTHEOVERDOSERISISN CANADA

Canadais currently facingan opioid crisisstemmingfrom the abuseof both illegal and prescriptionopioids Opioidsare substanceghat can
reducepain Researchndicatesthat the escalationof the overdosecrisisin Canadacanbe partly attributed to the growth in use of prescription
opioidsin recentdecadessubsequentlffeadingto anincreasen reported harmsassociatedvith their use Additionally there hasbeena surgein
the consumptionof non-prescriptionopioids The COVIBL9 pandemichas further exacerbatedthe situation. Recognizinghe urgencyof this
crisis,the Governmentof Canadehasmadesubstantialinvestmentsin harm reduction,introducingvariousinitiativesaimedat preventingopioid-
relatedharmsandreducingthe excessiv@rescriptionof opioids[1] [2].

Recentdata revealsthat from all accidentalapparentopioid toxicity deathsin 2023 88% of deathswere linked to non-pharmaceuticabpioids,
and82%of thesedeathsinvolvedFentany[3].

In Canadaa total of 44,592 fatalities due to apparentopioid toxicity were recordedfrom January2016to December2023 2023 witnessedan
alarmingaverageof 22 deathsper day. In comparisonthe numberof deathsper daywasapproximately8 in 2016and12in 2018 underscoringa
significantincreaseover recentyears Theevolvingtoxicity of the opioid supplyin Canadastandsasa major contributingfactor to the devastating
risein opioid-relateddeaths[3].

AIM

ThisIn Focusreport outlines the trends observedin the opioid supplyin Canadasince 2012 basedon samplessubmitted to the DASby law
enforcementand public health officials Specificallyjt aimsto characterizetrends related to opioids, and particularly, patterns observedin co-
occurrencesvith Fentanyljncludingwith benzodiazepinedileroin,Fentanylanaloguesand multiple drugclasses

DATALIMITATIONS

Thisreport is basedon data made availableby the DAS which analyzesdllicit drugsand substancesubmitted by Canadianaw enforcementand
public health officials Certainlimitations are associatedwith the presentdata. Firstly,law enforcementofficials submit samplesfor laboratory
analysisbasedon investigationneedsand priorities. Thus,analyzedsamplesmay not be completelyrepresentativeof substance<irculatingon
the market asa number of factors may influencesubstancesubmitted by Canadiaraw enforcementofficials Additionally, DAS'mandateis to
report substanceghat are controlled under the ControlledDrugsand Substance®ct (CDSA)As such,it is possiblethat not all noncontrolled
substancewvere reported.



DATAANALYSIS

Resultsof analyzedsamplessubmitted by Canadiariaw enforcementand public health officialsare reported in a centralizeddatabasecalledthe
Laboratorylnformation ManagementSystem(LIMS) Thepresenteddata were retrieved from the LIMSand coverthe period betweenJanuaryl,
2012 andDecembei3l, 2023 inclusively

Identificationsrefer to the number of times a substanceis identified in samplessubmitted Multiple substancesnay be identified in a single
sample For example,a sample containing Fentanyl,Morphine, and Isotonitazenewould be interpreted as one identification of Fentanyl,one
identification of Morphine, and one identification of Isotonitazene Therefore,the number of identifications does not necessarilyequal the
numberof samples

Forthe purposesof thisreport, we havecategorizepioidsinto 4 distinctsubclasses

Fentanyl& Analogues ThissubclassncludesFentanyl,its derivatives,and other analoguesall of which are controlled under Scheduld Item 16
of the CDSA

Opiates Thissubclasssomprisesopium or opium derivativesderived from the poppy plant, aswell ascompoundsthat havethe core chemical
structureof morphine Drugsfallingunderthis subclasare controlledunder Scheduld Item 1 and 10 of the CDSA

Nitazenes This subclassincludesall nitazenescontrolled under Schedulel, Iltem 13 of the CDSAgexcludingBrorphine (classifiedin Other
(Opioids). Nitazenesare potent syntheticopioids

Other opioids: This subclassencompassesll other synthetic opioids that share similar properties with Fentanyl& Analogues Opiates and
NitazenesDrugsunderthis subclassre controlledunder Scheduld, Item 3, 4,5, 6, 7, 8,9, 11, 12, 17, 22, 23, 24, 25, 26, 27. Somesubstancesn
this subclassre alsonot controlled

Theanalysiof datapresentedwasperformedin R4.2.3. Datawranglingand visualizatiorwasdoneusingthe tidyversepackage4].

OPIOIDDRUGSUPPLW CANADA

Opioidsare potent analgesidrugsusedfor painrelief. Dueto their capacityto induceeuphoria(a senseof beinghigh),opioidscarrya significant
risk for problematicuse Theprolongeduseof opioidscanleadto severesideeffects,includingphysicaldependencesubstanceusedisorder,and
overdose[5]. Naloxone a fastactingmedication,canbe administeredto temporarilyreversethe effectsof an overdosefrom opioid use[6]. The
sale,possessiorand production of opioidsare illegal, unlessauthorizedfor medical,scientificor industrial purposes Theyare controlled under
Scheduld of the CDSAY].



Most frequently identified opioids

The most frequently identified opioids by 200001

DAS in samples submitted by Canadian |3
enforcement and public health officials in
2023 are Fentanyl, pati@luorofentany)
Hydromorphone, Oxycodone, and Heroin
(Figure 1, Table 1) [8]. In 2017, Fentanyl
emerged as the primary opioid in the
Canadian drug supply, surpassing Heroin
(Figure 1). Fentanyl is a potent opioid use
in medical settings for pain management. oL . . i . —_— - - i . )
lllicit Fentanyl can be mixed with other 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

substances to increase the potency of the
product, which increases the risk of an Opioid == Fentanyl == Heroin == Hydromorphone == Oxycodone == Para-fluorofentanyl
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accidental overdose [9] *Gray background represents the total number of samples containing an Opioid substance per year.

Figure 1: Most frequently identified opioids in samples submitted and analyzed by DAS in 2023
over time

Table 1: Most frequently identified opioids in samples submitted to DAS for analysis in 2023

Subclass General Information Therapeutic Uses

Fentanyl & Fentanyl is a synthetic opioid, 50 to 100 times more potent than morphlt is prescribed to manage severe pain, particulal

FEET] Analogues and has played a significant role in the Canadian overdose crisis [9]. after surgical procedures [9].

ParaFluorofentanyis a synthetic opioid. It is a Fentanyl analogue. Ther
little information in the literature concerning its potency, but it is likely
similar toFentanyl [10].

Fentanyl &
Analogues

ParaFluorofentanyl is not a prescription medicine

paraFluorofentanyl and has no approved therapeutic use.

Hydromorphone is a semi-synthetic opioid that can be synthesized fro
Hydromorphone  Opiates Morphine, a minor constituent of opium [11]. It is approximately 5
timesmore potent than morphine [12].

rI‘qydromorphone is indicated for the relief of
moderate to severe pain [11].

Oxycodone is a semsiynthetic opioid derived from Thebaine (a minor  Oxycodone is indicated for the management of

Oxycodone Opiates constituent of opium) [11]. It is 1.5 times more potent than morphine [Lmoderate to severe pain [11].

Heroin is a sersynthetic opioid derived from morphine. It is 2 to 4 timesUnder b eSS, [Pl e Lo

. . . L : ._may be obtained through the Urgent Public Heal
Heroin Opiates more potent than morphine and is primarily used as an illegal recreatio ) . o
substance [13]. Need process for treating problematic opioid use

[14].



Trends in the opioidelated drug supply

Trends are represented by way of identifications (4B@ta analysi@dction).

Opiates, specifically Heroin, Oxycodone, and Hydromorphone, wemadlse commonly identifieapioids in the illicit drug supply in
Canada unti2016

By2018 Fentanyl and its analogues had surpassed all other opioid subclasses combined in the number of identifications, becoming th
dominant subclass of opioids identified and displacing the opiates subclass. Fentanyl analogues are substances singlaidally
Fentanyl. Often manufactured by modifying the chemical structure of Fentanyl, they have a high potential for misuse addrdep§s]
Since2020, Heroin identifications have notably decline, and there has been an emerging presencerg#ntanyl and nompiate opioids,
specificallynitazenesNitazenesare potent synthetic opioids only present in the illicit drug supply. Ceniéizenesare estimated to have
greater potencies than Fentanylq].

Overall, trends observed in Canada in the past decade indicate a shift in the opioid supply towards more potent subgatec2sT&ble
2).
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Sub-Class [l Fentanyl & analogues [Jl] Opiates [l Nitazenes ] Other opioids

Data Source: Health Canada Drug Analysis Service
Note: Samples may containultiple substancesnd other substances than those listed.

Figure 2. Number of opioid identifications per subclass and year in Canada (2012 to 2023)



Table 2. Number of opioid identifications per class and year in Canada (2012 to 2023)

Total

2013

2014

2015

2016

2017

2018

Fentanyl & analogues

2019

2023

Acetylfentanyl - 48 29 45 232 138 51 111 404 16 35 40 1149
Carfentanil - - - - 32 740 977 1766 312 890 1116 810 6643
Cyclopropylfentanyl - - - - - 199 328 106 36 5 - 6 680
Fentanyl 217 446 809 1721 | 3491 | 6538 | 8187 | 10795| 13349 | 16325| 15260 | 13359 [ 90497
Furanylfentanyl - - - - 164 637 278 78 47 12 10 7 1233
ara-Fluorofentanyl - - - - - 4 - - - 83 582 5309 | 5978
Other - Fentanyl & - - - 15 | 139 | 89 | 318 | 134 | 52 | 34 | 105 | 321 | 1207
lAnalogues
Total - Fentanyl & Analogug 217 494 838 1781 | 4058 | 8345 | 10139 12990 | 14200 | 17365| 17108 | 19852 | 107387
Nitazenes
Etodesnitazene - - - - - - - - 84 255 145 21 505
Isotonitazene - - - - - - - 8 166 176 251 31 632
Metonitazene - - - - - - - - - 342 346 334 1022
N-pyrrolidino Protonitazene - - - - - - - - - - - 25 25
N-desethyl Isotonitazene - - - - - - - - - - - 69 69
Protonitazene - - - - - - - - - 171 415 302 888
Other - Nitazenes - - - - - - - - - 46 144 21 305
Total - Nitazenes - - - - - - - 8 250 990 1301 803 3352
Opiates
6-Acetylmorphine 28 18 27 58 39 34 37 66 139 57 78 62 643
Buprenorphine 28 33 77 127 185 272 301 337 324 360 359 248 2651
Codeine 482 529 541 671 696 757 568 571 383 404 367 367 6336
Heroin 2339 | 2609 | 3079 | 3883 | 3664 | 4443 | 3935 | 3781 | 2408 | 1636 | 1174 | 1081 | 34032
Hydromorphone 1149 | 1730 | 1877 | 2121 | 1972 | 2203 | 1991 | 1835 | 1427 | 2151 | 2426 | 2230 | 23112
Morphine 620 836 700 734 739 811 657 633 425 574 723 578 8030
Opium 105 176 151 104 129 126 98 85 111 166 211 192 1654
Oxycodone 2477 | 2021 | 1857 | 1970 | 1690 | 1983 | 1843 | 1797 | 1390 | 1717 | 2045 | 1901 | 22691
Other - Opiates 37 17 14 34 35 22 27 28 40 29 31 29 343
Total - Opiates 7265 | 7969 | 8323 [ 9702 | 9149 | 10651 | 9457 | 9133 | 6647 [ 7094 | 7414 | 6688 | 99492
Other opioids
Furanyl UFL7 - - - - - - - 37 258 218 100 38 651
Methadone 110 137 112 145 154 168 136 106 131 117 82 129 1527
[Tramadol 46 24 49 45 103 101 52 112 86 78 69 71 836
U-47700 - - - - 208 451 228 92 27 1 1 1 1009
Other ¢ Other (opioids) 30 46 48 39 81 122 94 80 76 76 80 35 807
Total - Other (opioids) 186 207 209 229 546 842 510 427 578 490 332 274 4830
Note: Samplesnay contairmultiple substances and other substances than those listed. 7




CA
Trends in the opioigelated ig
drug supply (continued) 2 SK

= MB
Opiates continue to dominate as the
most prevalent substances in the
eastern provinces (Maritimes and
Quebec). In 2023, the eastern
provinces had higher proportions of
opiates, while the rest of the
country had a higher proportion of
Fentanyl and Fentanyl analogue
identifications (Figure 3).
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related drug supply Figure 3. Percentage of opioid identifications by subclass and by Province/Territory in 2023
The form of analyzed substances Fentanyl & Analogues
differs by opioid type. Fentanyl and CA |
analogueclass opioids have a high BEC . =
proportion of samples in powder > AB e S SN G |
form. In contrast, opiatelass S SK N |
£ MB [ —— |
opioids are more frequently found in| ON |
tablet/capsule form (Figure 4, Table % QC |
NB L E——
3). S NS |
The most common form of opioid 'g PE L ————
with Eastern provinces generally N T B
exhibiting fewer powder form NU
samples of each opioid class, 0 25 50 75 100
whereas Western provinces having 4 Percent (%) of opioid identifications

higher proportion of samples in
powder form across all opioid classe]
compared to the Eastern provinces
(Figure 4, Table 3).
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Figure 4. Percentage of opioid identifications by subclass and form per Province/Territory for
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Note: No nitazenesampleswereidentified in Yukon,NorthwestTerritories,or Nunavutfor 2021-2023
Note: Thesubclassd Q 2 8 KIS Rashat @€udedin this figure in order to focuson the mostfrequently analyzedsubclasses



Table 3. Percentage of opioid identifications by subclass and form per Province/Territory for 2@2R3

a) Fentanyl and analogues

Fentanyl & analogues

Province Capsule(s PO.W der and/or Tablet(s)| Other Total
grainy substanc
13 42,315 948 | 4,041
Canada [y 89.4%) | 2.0%) | @5w)| 437
British 1 11,194 38 | 910 | oo
Columbia  [ECX0D) 00.0%) | @7%) | 7.3%)|
1 7,605 134 | 402
A (0.0%) ©3.4%) | @) | @aow| &1
427 9 27
Saskatchewal - (92.2%) (1.9%) | (5.8%) 463
. 777 e 323
L - 68.6%) | (2.9%) | (28500 1133
. 11 21,269 355 | 2,145
Ontario (0.1%) 89.4%) | (1.5%) | (0.006)| 2780
772 37 174
Qs - 785%) | (3.8%) | a7.76) 83
NE ] 168 36 35 530
Brunswick 70.3%) | (15.19%)| (14.6%)
. 33 2 13
Nova Scotia [y ©8.8%) | (4.2%) | @7.1%) *®
Prince Edwart i 10 1 8 19
Island 52.6%) | (5.3%) | (42.1%)
] 10 8 1 1
(52.6%) | (42.1%)| (5.3%)
] 43 1 2 46
935%) | (2.2%) | (4.4%)
Northwest i 7 1 1 9
Territories (77.8%) (11.1%) | (11.1%)

Nunavut -

b) Opiates

Province

Canada

British
Columbia

Alberta
Saskatchewar
Manitoba

Ontario

Quebec

New
Brunswick

Nova Scotia

Prince Edwarg
Island
Newfoundland
and Labrador

Yukon

Northwest
Territories

Nunavut

Opiates
Powder and/or
Capsule(s| grainy Tablet(s)| Other Total
substance
3,114 12,285 | 1,388
(14.8%) 4,294 (20.4% (58.3%)| (6.6%) 21,081
310 429 1,721 68 2528
(12.3%) (17.0%) (68.1%)| (2.7%) '
168 221 1,244 57 1690
(10.0) (13.1%) (73.6%)| (3.4%) '
55 30 124 13 292
(24.8%) (13.5%) (55.9%)| (5.9%)
385 77
36 (6.4%) 61 (10.9%) (68.9%)| (13.8%) 559
1,458 6,373 889
(12.5%) 2,913 (25.0% (54.8%)| (7.6%) 11,633
576 561 1,562 227 2926
(19.7%) (19.2%) (53.4%)| (7.8%) '
323 55 330 28 736
(43.9%) (7.5%) (44.8%)| (3.8%)
126 12 259 24 421
(29.9%) (2.9%) (61.5%)] (5.7%)
19 4 79 2 104
(18.3%) (3.9%) (76.0%)| (1.9%)
41 7 193 3 244
(16.8%) (2.9%) (79.1%)| (1.2%)
2 i 6 i 8
(25.0%) (75.0%)
) 1 8 i 9
(11.1%) (89.0%)
- - 1 - 1
(100.0%

10




Unclassified / Non classif

Table 3. Percentage of opioid identifications by subclass and form per Province/Territory for 2@2R3

c) Nitazenes

Nitazenes
Province Capsule(s) [ Powder and/or grainy substang Tablet(s)[ Other Total
1,608 1,141 68
Canada - (57.1%) (40.5%) | (2.4%) S
N _ 52 1
British Columbia - (98.1%) i (1.9%) >3
75 16 1
Alberta - (81.5%) (17.4%) |  (1.1%) 92
Saskatchewan - 10 (100.0%) - - 10
. 3 3
Manitoba - (50.0%) (50.0%) ] °
_ 1,362 308 47
Ontario - (79.3%) (17.9%) | (2.7%) L
94 655 13
Quebec - (12.3%) (86.0%) | (1.7%) e
_ 6 142 4
New Brunswick - (4.0%) (93.4%) | (2.6%) 152
_ 2 11 2
Nova Scotia - (13.3%) (73.3%) | (13.3%) 15
. l 4
Prince Edward Island - (20.0%) (80.0%) ) >
3 2
Newfoundland and Labrado - (60.0%) (40.0%) i >
Yukon - - - _ _
Northwest Territories - - - _ _
Nunavut - - . _ _

Note: Nonitazenesamples were identified in Yukon, Northwest Territories, or Nunavut for-202B.
b23SY ¢KS adznOflaa wQ2iKSN @ odeptdidRuds Othe inbsifreqléntly adal20d sabkl&stes. Ay (KA a FA IdzNB
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Sample forms in the opioicklated drug supply (continued)

Opioid samples in powder form often contain a greater variety of substances than those in tablet or capsule forms sdaially &ue in
recent years, where the proportion of the number ofeocurring substances has increased in powered samples (Figure 5).
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Figure5. Proportion of the number of substancesper opioid samplesin powder andtablets or capsuleform per Year

FENTANYSUPPLWN CANADA

Trends in this section are based on analysis results of samples submitted to the DAS by Canadian law enforcement arattpofficidls.
Trends are presented by way of samples.

Fentanyl is routinely used in clinical settings for anesthesia and analgesia, however illicit Fentanyl has become patwaigitta) changing the
composition of the illicit opioid supply across Canada. Its distinct pharmacological profile has led to unprecedentddnatsity and
morbidity among people who use drugs. [17]
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Thenumber of samplesthat were found to contain Fentanyland analoguesvaried acrossthe country, with high quantitiesof samplesfound in
Ontario, British Columbiaand Albertain 2023 Adjustingfor the population of each Province,the highestrates were in British Columbiaand
Albertafollowed closelyby Ontaria YukonTerritory and Manitoba had moderatelyhigh rates aswell, with the rest of the country beinglower
(Figureb).

Canada
15145

Fentanyl & Analogues Samples
per 100, 000 population

0to 20
20 to 40
Data source: Health Canada, Drug Analysis Service

40 to 60
60 to 80
Note: The numbers in the bubbles represent the number of samples per Province/Territory
Figure 6. Number of samples containing Fentanyl and analogues analyzed per 100,000 population by Province/Territory for 2023
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Trends in benzodiazepine, stimulant, xylazine, aitazenesamples cabccurring with Fentanyl and analoques

Polysubstanceise (definedasthe useof 2 or more substancesimultaneouslypr closein time) presentsa seriousriskto peoplewho usedrugs,
includingpoor health outcomesand death. Exposureo polysubstanceaiseis not alwaysintentional or expected ,wherebyproductsfrom the illicit
drugmarketare inherentlyuncontrolledandunpredictable [18]

The simultaneousconsumptionof benzodiazepinesnd opioids may increasethe risk of overdosesince both drug types causesedationand
supressreathing[19]. 2021 sawa markedincreasein the numberof benzodiazepinsampleswith the majority of thesesamplesalsocontaining
Fentanyland/or Fentanylanalogues(Figure 7). Thistrend varied regionally, with Quebecand the Maritimes having a lower proportion of
Benzodiazepinsampleghat containedFentanyland/or Fentanylanaloguexomparedto the restof the country (Figure8).

Cocaine

Methamphetamine

Benzodiazepines

Opiates

10000+
7500+
5000+
2500+

Number of samples

Nitazenes

Xylazine

1000+

500+

2013 2015 2017 2019 2021 2023

2013 2015 2017 2019 2021 2023

Co-occurrence . With Fentanyl and/or Analogues . Without Fentanyl and/or Analogues

Note: Samplesnaycontainmultiple substances and other substances than those listed.

Data source: Health Canada, Drug Analysis Service

Figure 7. Samplesof Cocaine, Methamphetamine, benzodiazepines,opiates, nitazenes and
Xylazineco-occurringwith Fentanyland/or Fentanylanalogues

There has been a slight decrease in the
proportion of opiates class substance
samples that also contain Fentanyl

and/or Fentanyl analogues (Figure 7), al
trend observed nationwide (Figure 8).

The prevalence of eoccurrence of
Fentanyl and/or Fentanyl analogues andl
stimulants is driven by samples from
British Columbia, Alberta and Ontario. I
general, Fentanyl and/or Fentanyl
analogues have not frequently been
identified in Cocaine samples (Figure 7
and this pattern is consistent across
regions (Figure 8). Over time, there has
been a slight increase in
Methamphetamine samples that also
contain Fentanyl and/or Fentanyl
analogues, rising from 0% in 2012 to jus
over 4% in 2023 (Figure 7). However, th
trend is regiorspecific, with British
Columbia and Manitoba showing the
greatest rise in recent years (Figure 8).

— -+
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Trends in benzodiazepine, stimulant, xylazine, aitazenesamples cabccurring with Fentanyl and analoques

(Continued)

Since the emergence aftazenesn 2019, a significant proportion oftazenesamples have been found to also contain Fentanyl and/or
Fentanyl analogues (Figure 7). Regional differences are notable, with the largest proponii@zeiesamples cabccurring with Fentanyl
and/or Fentanyl analogues in British Columbia and Ontario (Figure 8).

Xylazine is a neapioid analgesic, sedative and muscle relaxant used in veterinary medicine [20]. Since its emergencétie 2tdjBrity of
Xylazine samples have been found to also contain Fentanyl and/or Fentanyl analogues (>90%) (Figure 7). This is cossiggiarescwith
nearly all samples of Xylazine across the country containing Fentanyl and/or Fentanyl analogues (Figure 8).

Percent of Benzodiazepines Samples Percent of Opiates Samples
with Fentanyl and/or Analogues. with Fentanyl and/or Analogues.
Note:
BC 1. Samplesnay contaimmultiple substances
Maritimh?é, and other substances than those listed

2. Territories (Yukon, Northwest Territories
and Nunavut), and th&laritimes
(Newfoundland, New Brunswick, Nova Scotia

Percent of Cocaine Samples Percent of Methamphetamine Samples and Prince Edward Island) were grouped due
with Fentanyl and/or Analogues. with Fentanyl and/or Analogues. to low counts in these regions

3. The number of Fentanyl and/or Fentanyl
analogues caccurring with each of the six
substance categories is divided by the total
number of samples of each of the six

_ﬁ substance categories by Province dimde
period.

Percent of Nitazenes Samples Percent of Xylazine Samples
with Fentanyl and/or Analogues. with Fentanyl and/or Analogues.

Bg | | ——
Maritimes

MB

3

SK

Territories : : : : : . : i
2012 - 2014 2015 - 2017 2018 - 2020 2021 - 2023 2012 - 2014 2015 - 2017 2018 - 2020 2021 - 2023

B <10% B 20% - 30% || 40%-50% | Count < 5 not displayed

B 10%-20% [l 30% - 40% [} 50% +

Value

Data source: Health Canada, Drug Analysis Service

Figure 8. Samplesof benzodiazepinesppiates, Cocaine,Methamphetamine, nitazenes and Xylazineco-occurringwith Fentanyl and/or
Fentanylanaloguesby Province/Territory 15



Trends in Fentanyl eoccurrences with Fentanyl analogues

In the illicit market, substances are often deliberately added into illicit drugs to
increase volume or intensify drug effects. Additionally, contaminants may also

alone

alone

analogues

Table 4. Caccurrence of Fentanyl with Fentanyl
analogues in DAS samples by year 22023

Fentanyl Analogues Fentanyl &

Total

inadvertently enter during production. Thus, samples may contain various 2012 217 j j 217
substances in uncertain amounts, raising the risk of harms for people who use qrugs:
. . . 2013 446 48 - 494
Fentanyl and Fentanyl analogues consumption is therefore not always intentionpl g«
expected [21]. Some Fentanyl analogues are more potent than Fentanyl and arg 2014 808 28 1 837
responsible for a growing number of severe and fatal opieldted overdoses. [22] 2015 1708 44 13 1765
The number of samples containing Fentanyl and/or its analogues analyzed has . — = — Sl
increased substantially over time (20&2023), rising from a total of 217 samplesjn | 2017 5770 966 768 7504
2012, to 15,115 in 2023. Concurrently, the composition of this group of opioids hagd 2018 7341 895 846 9082
shifted. In 2023, there was a considerable decrease in instances where Fentanyl wasy19 9804 1068 991 11863
found alone, W!thout Feptanyl analogues W|th|q the same sqmple. In tandem, thr 5020 12673 138 676 13487
was a marked increase in Fentanyl analogues in general, with many of these cg
occurring with Fentanyl (Figure 9, Table 4). 2021 15557 252 768 16577
2022 13843 365 1417 15625
2023 8837 1757 4521 15115

15000

10000

5000

Number of Samples

__.-JJJJJ

o

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year

Substance Category . Analogues Alone . Fentanyl & Analogues . Fentanyl Alone

2022 2023

Data source: Health Canada, Drug Analysis Service

Figure 9. Canccurrence of Fentanyl with Fentanyl analogues in DAS samples by year2042

Note: Samplesnay contairmultiple
substances and other substances than

those listed.
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FENTANYANALOGUESUPPLYN CANADA

Trengls in thjs sectiAon are baseAdvon analysis results of sample§ gubmitted to thve DAS by Canadian Iayv gnforcement aratipoflicidls. Trends
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Fentanyl analogues

Many Fentanylanalogueshave been synthesizedsincethe 1960s. Dueto the lack of clinicaltesting on humans,the relative analgesigotency of
most Fentanylanalogueshasbeeninferred from animalexperiments Jaboratory studieson cells,or investigationsof related compoundsn humans
and toxicologicalcasereports [10]. The main Fentanylanaloguesdentified by DASbetween 2020 and 2022 were Acetylfentanyl Bromofentany)
Carfentanil CyclopropylfentanyFuranylfentanylMethoxyacetylfentanyand paraFluorofentanyl(Table5) [8].

Table 5. Main Fentanyl analogues

Fentanyl analogues First DAS identification in Canada General information

Studies suggest th&cetylfentanyis less potent than Fentanyl (30% as effective) but,

Acetylfentanyl June 2013 approximately 16 times more potent than Morphine [23]. Since its emergence on the
y Montreal, Quebec market, numerous reports of fatalities and overdose cases associatedhadtylfentanyl
have been documented [24].
November 2021 .
Bromofentanyl Nanaimo. British Columbia No data available.
Carfentanilhas been utilized as a veterinary anesthetic for large animals since 1986. It is
Carfentanil July 2016 documented to be approximately 10 000 times more potent than Morphine, and 100
Surrey, British Columbia times more potent than Fentanyl. Numerous reports of fatalities and overdose cases
associated wittCarfentanihave been reported [24] [22].
Cvclobropvifentanyl September 2017 Limited information is available, but some studies suggest @yadopropylfentanyl
yclopropy y Surrey, British Columbia exhibits a potency that is approximately threefold or higher than Fentanyl [25].
Furanvifentanvl July 2016 While there are no specific studies on its potereyranylfentanyhas been identified in
y y Surrey, British Columbia several reports of fatalities [23].
Methoxvacetvifentanyl March 2018 Limited information is available, but some studies suggest Methoxyacetylfentanyhas
y y y Nanaimo, British Columbia a potency that is approximately 30% of the potency of Fentanyl [23].
ara-Fluorofentanvl February 2017 There is little information in the literature concerning its potency, but it is likethilar to
P y Victoria, British Columbia Fentanyl [23].
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Fentanyl analogues (Continued)
Despitethe fluctuationsin the prevalenceof FentanylanaloguesfFentanylitself continuesto dominatethe opioid drug supply. In 2022 Fentanyl

identificationsoutnumberedFentanylanalogueidentificationsby approximatelyl0 to one. Most recently,in 2023 this ratio decreasedo twice
the numberof identificationsof Fentanylcomparedio FentanylanaloguegFigurelQ).

AmongFentanylanalogues Carfentanilwas the most frequently identified until 2023 where paraFluorofentanylbecamethe most commonly
identified by a significantmargin Carfentanireachedits peakin early2019(Figurel0).

ParaFluorofentanylwas first identified by the DASIin a samplefrom British Columbiain February2017. In 2021 and 2022 it emergedas the
secondmost identified Fentanylanalogueafter Carfentanil eventuallysurpassingt in 2023 (Figurel0). In 2023 over 70% of sampleswith para
FluorofentanyhllsocontainedFentanyland approximatelys0%containeda benzodiazepinédatanot shown)

Bromofentanylwasfirst identified by the DASn a samplefrom BritishColumbiain November2021 In 2022 it rankedasthe third mostfrequently
identified Fentanyl analogue In 2023 almost all sampleswith Bromofentanyl also contained Fentanyl (99%) and a majority (61%) of
Bromofentanylsamplesontaineda benzodiazepin¢datanot shown)

Since2020, over 70% of samplecontainingat leastone FentanylanaloguealsocontainedFentanykdatanot shown)

Number of identifications

2000
1500
1000
500
O n e .
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Date
Other Fentanyl
Substance . PG . I TR . Cyeiaprapy tantany! analogues

Carfentanil . Acetylfentanyl . Para-fluorofentanyl

Data source: Health Canada, Drug Analysis Service
Note: Decreaseof identifications in April 2020 is due éonumber offactors related to the COVAID pandemic.

Figure 10. Fentanyl and Fentanyl analogue identifications in Canada (2012 to 2023) 18




GONCLUSION

Thisln Focugeport providesa summaryof the trendsin the mainopioidsidentified and the co-occurrencef Fentanylwith other substances
includingbenzodiazepinedylethamphetaminepitazenesand Xylazinedbasedon samplessubmittedto DASn the past12 years

Until 2016 the opiates,which include Heroin, Morphine, Oxycodone and Hydromorphone were the primary opioidsidentified. However,in
2016 there was a shift, with Fentanylemergingas the most frequently identified opioid. Fentanylhas continued dominatingthe illicit drug
marketsincethen.

Regardinghe co-occurrenceof Fentanylwith other substancesbenzodiazepineare frequently detected alongsideFentanyland/or Fentanyl
analoguesand Xylazinas almostalwaysfound alongside=entanyland/or Fentanylanalogues

Turningto the prevalenceof FentanylanaloguesCarfentanil and paraFluorofentanylare the mostfrequentlyidentified substancesn samples
analyzedoy DAS However,the numberof Fentanylidentificationswas approximatelyten times higherthan the numberof Fentanylanalogue
identificationsin 2022 In 2023 the rise of paraFluorofentanylhaschangedthis ratio significantlyand is now the most commonlyoccurring
opioid other than Fentanyl For more specificinformation about Fentanyl,pleaserefer to our report "Spotlight The evolution of Fentanylin
Canadaverthe past1l1é S| R} é

Continuedmonitoringof the opioid supplyin Canadds necessaryo ensureaccurateinformation is availableregardingthe presenceof harmful
substance®n the Canadiarillicit drugmarket

Drug analysis serviceHealth Canada:
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Caroline Mauricéélinas
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Melina Thibault
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