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I respectfully acknowledge that I am a settler on the unceded 
traditional territories of the Hul’qumi’num speaking people 
who have cared for and lived in harmony with this land since 
time immemorial



OUTLINE

Context of drug toxicity crisis

Hypoxic/anoxic brain injury

Fentanyl and excitotoxicity

Toxic leukoencephalopathy

Cumulative impact of nonfatal OD

Next steps



MEET JOHN

Person now early 
30’s

45 minutes of CPR

Hypoxemia < 85%
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DRUG TOXICITY CRISIS 
OVERVIEW 

 BC Public Health emergency declared 14/4/2016 

 BC Coroner’s Report 2021 (published Feb 28/22)
 1724 suspected drug OD deaths; ~5.5 deaths/day

 7x more illicit drug OD deaths than MVA deaths

 Ages 30-59 = 69% deaths, Ages 19-59 = 87% deaths

 per 100,000 individuals, NH highest rate of OD deaths 
(58.1) followed by VCH (44.1) IH (32.2)

 Highest rates of deaths occur inside (88%), in males 
(81%), people using alone (>69%).



MAJOR CAUSES OF UNNATURAL DEATHS IN 
BC

• BC Coroner’s Service 









NOT JUST FENTANYL ANYMORE

New overdose 
presentations

Naloxone restores 
respiration, not 
consciousness

Constantly changing illicit 
supply

Etizolam

A nitazene

Xylazine



DRUG TOXICITY CRISIS 
OVERVIEW

 Canada: 19,355 opioid-related deaths Jan 2016-Sept 2020 
with 82% related to fentanyl

 Following COVID-19 prevention measures, 3351 deaths –
74% increase from 6 months prior

 90% of hospitalizations related to opioid/stimulant 
poisoning occurred in BC, AB and ON

 4.2% (187) of hospitalizations for opioid toxicity had co-
diagnosis of anoxic brain injury

https://www.canada.ca/en/health-canada/services/substance-use/problematic-
prescription-drug-use/opioids/data-surveillance-research/harms-deaths.html



“The death numbers are what’s  
reported and people get the impression 
that if you have a drug overdose, you 
get naloxone and you survive. Or you 
do not get naloxone….and you die. But, 
there’s a lot of greyness in between.”

-Dr. Delbert Dorscheid, critical care 
physician SPH



NONFATAL OVERDOSE

 Estimates of 20-30 nonfatal overdoses to every death

 Revival via naloxone does not necessarily restore a person 
to baseline

 A  nonfatal overdose is a risk for repeat or fatal overdose

 Any overdose which causes loss of consciousness is, by 
definition, a hypoxic event



TIME IS BRAIN

• Neurons start to die 4-5 
minutes without oxygen

• Stroke interventions – time is 
brain

• Harm reduction services are 
essential





Opioid-related poisoning and anoxic brain injury in Canada: a descriptive analysis 
of hospitalization data. Ottawa: Public Health Agency of Canada; March 2021

https://www.canada.ca/en/health-canada/services/opioids/opioid-related-hospitalizations-anoxic-brain-injury.html






DEEP BRAIN 
STRUCTURES

Regions affected by 
anoxic/hypoxic injury:
 Hippocampus

 Thalamus

 Basal ganglia nuclei

 Substantia nigra

 cerebellum 





 

 

 



TOXIC 
LEUKOENCEPHALOPATHY

Rare syndrome affecting white matter

Acute and delayed presentations

Prognosis more favourable than 
anoxic/hypoxic but variable

“Chasing the dragon”



WHAT ABOUT MULTIPLE 
OVERDOSES?

Common amongst those with OUD

Correlated with impaired social cognition

Difficulty with understanding humour, 
sarcasm 

Suggests need for SUD treatment which is 
straightforward, sincere

Ornstein et al. (2000); MacDonald et al. (2012)



The Mysterious Consequences of Repeatedly Overdosing 

on Opioids
High Wire Maia Szalavitz June 5, 2019

“There is a frightening dearth of knowledge about the long-term outcomes 
for people who have recurrent overdoses. Researchers have become 
concerned that, much the same way repeated concussions appear to cause 
later cognitive and emotional problems in football players, recurrent 
overdose in the age of fentanyl saturation could lead to delayed neurological 
consequences in people with opioid addiction.”



TREATMENT 
AND 
OUTCOMES

 Lack of appropriate treatment 
(SUD tx for BI, BI tx for SUD)

 Lack of appropriate care 
facilities for those needing 
long term care

 Increased risk of SUD, further 
overdose injury, death

 Social isolation, 
marginalization

 Criminalization of a medical 
issue





CONCLUSIONS

The drug toxicity crisis has profound 
morbidity we are beginning to recognize

Minimal epidemiology to quantify scope of 
toxic brain injury

Need for integrated BI and SUD treatment

Assisted living, low-barrier facilities for 
young, otherwise healthy individuals



THANK YOU!
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