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What the emergency physician should know about éé



First cathinone

First synthetic 
cannabinoid

95 cathinones
200 cannabinoids

European Drug Report 2016

NPS notified to the EU Early Warning System

Denominations: ódesigner drugsó òlegal highsó, òresearch chemicalsó, òbath crystalsó, 
òbath saltsó, òplant foodó, òspiceó or òherbal incenseó 
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Top 20 most commonly reported drugs in the ED in Europe 

(n=8709 in 5529 presentations)

EuroDEN, Clin Tox 2015



Synthetic cathinones
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MDMA analogues

MDMA -like cathinones

Amphetamine analogues

Pyrovalerone cathinones

Cathinones: does structure predict activity?

Amphetamine-like cathinones

Phenethylamine structure + Ǿ-keto group on the side -chain

(+ Pyrrolidinil moiety)



Pharmacology of stimulants and empathgens

Methamphetamine

o dopaminergic

o stimulant

o highly addictive
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5- HT

DA

5- HT

DA

DAT/SERT ratio = 22

DAT/SERT ratio = 0.1MDMA (ecstasy)
o serotonergic

o empathogen

o less stimulant

o less addictive

Simmler & Liechti . BMC Res Notes 2013

Potency to inhibit NE, DA and 5 -HT transport into transporter -transfected cells 
and their efflux from monoamine -preloaded cells



Classification of NPS according to 
DAT/SERT ratio

5-HT
Dominant

DA
Dominant



PCC report of cathinone toxicity

N= 236

Adrenergic signs

Encephalopathy signs

Serotoninergic signs

Spiller HA. Clin Tox 2011

Organ dysfunction



Chemsex practice in France: an update in 
addictovigilance data

Batisse A. Fundam Clin Pharmacol 2021



Synthetic cannabinoids
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Synthetic cannabinoids:
chemical structure

Used to obtain æ9-THC-like psychological effects

Computational melding of æ9-THC chemical structure with
aminoalkylindole (JWH series ), indol (AM) and 

cyclohexylphenol (CP) derivates



The role of endogenous cannabinoids

1- NT release

2- Endogenous cannabinoid 
production during 

postsynaptic excitation

3- Modulation of NT 
release (Ēsecretion)

= Retrograde messengers and synaptic modulators



Substance Ki (nM) Affinity to 
CB1 receptors

THC 41 Ñ2 1

XLR-11 24 Ñ5 X 2

JWH -018 9 Ñ5 X 5

JWH -073 8.9 Ñ2 X 5

CP 47,497 2.2 Ñ0.5 X 20

AM-2201 1 X 40

HU-210 0.06 Ñ0.01 X 700

Consequences of powerful cannabinoids

- Activity duration: 
up to24h 

(instead of4 -6h)
- Incidence of 
symptoms x2 -4

- Increased severity 
(5% in the ICU)
- Fatalities: 8 

published cases



Synthetic cannabinoids

related clinical toxicity

Hermanns-Clausen M. Addiction 2012

First generation: 

Nausea/vomiting, 

Occasional seizures

More recent generation: 

Seizures, 

Cardiotoxicity , 

Sympathomimetic syndrome

Serotoninergic syndrome

Cardiovascular events

Stroke



Raheemullah A. J Emerg Med 2016

Repeated thrombosis after synthetic cannabinoid use



N=16; Age: 15 ð27 yrs

- Intense nausea and flank or abdominal pain

- Median peak creatinine : 6.6 mg/ dL; proteinuria (N=8), casts (N=5), 

RBC in urine (N=8); increased cortical echogenicity (N=9/12) 

Biopsy (N=8): tubular injury (N=6); interstitial nephritis (N=3)

Detection of fluorinated SCB (XLR - 11) (N=4/6)

All patients were hospitalized; one required dialysis; none died 

Cannabinoids- induced AKI

Tait RJ. Clin Tox 2016



AK-47 24 Karat Gold Foil Wrapper 
containing herbal products, r ecovered
from a patient involved in the outbreak 
(12 Jul 2016, Brooklyn, New York) 



Auto -mutilationsType de spice

(AM2201) Patton AL. J Forensic Sci 2013

Fatalities attributed to synthetic cannabinoids



Synthetic hallucinogens
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Psychedelic 
phenetylamines



NBOMe derivates



Psychedelic hallucinogen drug belonging to the phenylethylamine family

300 time more powerful than mescalin e and 1/5 time than LSD 

Powerful 5-HT 2A, agonist with a-agonist effects

Bromo- dragonfly

Wood DM. JMT 2009



Methoxetamine toxicity

Hill SL. Emerg Med  J 2014

N=47

(High -affinity selective NMDA -R antagonist)



GHB - GBL
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Endogenous GHB (blood < 5 µg/mL and urine < 10 µg/mL)

GHB/GBL

Activity half -life: 1 -3 h

Consciousness impairment <3h

Detection: 8h (plasma) et 12h (urine)



Ç Dose- and concentration -effect relationships

Ç Tight therapeutic index

Ç Inter -individual variability

Ç Tolerance development if repeated use

Ç Aspiration, ĒK+, ĐWBC, ĐCK, AVB

Ç Withdrawal: 1 -6h, peak 24h, duration 14d

Toxicity attributed to GHB

Dose (mg/Kg) Symptoms

10 Amnesia, myorelaxation, hypotonic, dizziness, myoclonus

20 - 30 Euphoria followed by sleepiness

30 - 50 Sedation, nausea/ vomitig

50 - 100
Non-reactive coma (G -hole), respiratory depression, seizures,                 

bradycardia, hypotension, nystagmus, myosis/mydriasis

Shep LJ. Clin Tox 2012



Miro O. Tox Lett 2017

Mixed 
GHB/GBL 
poisonings



New opioids
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Prescription opioids : first cause of toxic death in the US 

Jones CM. JAMA 2013



Volkow ND. NEJM 2014

The US Opioid - Overdose Epidemic 
Opioid sales, admissions for opioid - abuse treatment 

and deaths due to opioid overdose, 1999 ð2010



Leung PTM. NEJM 2017

A 1980 NEJM letter on the risk of opioid addiction 
when prescribed for chronic pain

A 5 -sentence letter published in the NEJM in 1980 was uncritically cited as 

evidence that addiction was rare with long -term opioid therapy [439/608 (72%)] 

Porter J, Jick H. Addiction rare in patients treated with narcotics. NEJM 1980;302:123



The role of pharmaceutical compagnies: 
Accusation for half a million deaths

Sackler Family

Purdue Pharma advert

The 19th wealthiest family in the US 
with a fortune of $13 billion in 2016



The epidemic of opioid overdose deaths in the US

Wave 1
Prescription opioids

Wave 2
Heroin

Wave 3
Fentanyl

Wave 4
Fentanyl + stimulants 

120K- 120,000 people died in 2023 
from opioid overdose

1M ð1 million people died from 
opioid overdose since 1999

10M - 10 million people misuse 
opioids in a year

72% - Opioids are a factor in 7 
out of 10 overdose deaths



The US Paradox: decreasing opioid prescription 
but increasing opioid overdose deaths

https://Drugsabusestatistics.org
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Sudden death

The traditional view of opioid abuse 
ðthe downward spiral -

Acute 
misuse

Substance 
use

Disoder Late death

Intact Chewed Crushed

Snorted Injected

Recreational 
abuser

Patient in 
pain

X 15

X 3

Drug potency
Drug co-ingestions
Drug adulteration
Novel compounds



Potent structural 

analogues of 

fentanyl, originally 

synthesized as 

pharmaceuticals 

candidates became 

drugs of abuse

Vardanyan RS. Future Med Chem 2014

Fentanyl 
derivatives

x300

x10,000

1- Potency of fentanyl compounds



Presentations of fentanyl overdose

Wooden chest wall syndrome

- With fentanyl in operating room

- Mechanical ventilation (100%)

- Reversibility using naloxone?

- Death with fentanyl at therapeutic 

dose range in non-naive opiate users

- Frequent lack of measurable 

norfentanyl despite high fentanyl 

- Mechanisms:

Activation of NA cïrulospinal

(fentanyl) or 5HT pathways (oxycodone)

ŷ

Burns G. Clin Tox 2016 Boyer EW. NEJM 2012

Usual CNS depressionŷ



- 20 M fake prescription pills seized in 2022 
(> last 2 yrs combined)

The most counterfeit pill = oxycodone 30mg 
(M30s, Mexican Blues, Blues, M -Boxes)

People think they are purchasing legitimate 
prescription medications; however, pills often 
contain lethal amounts of illicit drugs
(4/10 with a lethal fentanyl dose)

- Seizure of 78 M fentanyl - lace fake pills and 
12,000 pounds of fentanyl powder in 2023
= equivalent to 377 M deadly doses

- Rainbow fentanyl = "brightly -coloredó fentanyl 
used to target young Americans

The role of counterfeit and falsified drugs



Age- adjusted drug overdose death reates by 
selected drugs in the US (2016 ð2021)

Spencer MR. CDC2023

Fentanyl: 31.3 vs 11.9 /100,000 (+300%)

Methamphetamine: 13.8 vs 5.4

Cocaine: 11.3 vs 4.5

Heroin: 4.2 vs 1.5

Oxycodone: 1.7 vs 1.3

2- Impact of multidrug (including stimulant drug) use



3- Increasing fentanyl adulteration with xylazine

The òzombie drugó apocalypse

Veterinary drug, centrally acting a2 

adrenergic R agonist Č sedation & 

muscle relaxation + necrotic skin AE

Forrester M. J Emerg Med 2016 Silva Torres LA. J Forensic Leg Med 202 4



Does xylazine worsen opioid - related 
neurorespiratory depression? 

Choi S. Psychopharmacology 2023

Xylazine/heroin potentiates initial O 2 decrease, deleting the hyperoxic portion of 

the biphasic response ==> more robust and prolonged brain hypoxia

Xylazine/fentanyl eliminates hyperoxic phase of response + prolongs brain hypoxia 

==> attenuation of compensatory mechanisms to counteract brain hypoxia



Relationship of blood xylazine and fentanyl 
concentrations in fatalities

Hays HL. Clin Tox 2024

Postmortem fentanyl concentrations 
were greater in cases with xylazine 
detected than those without xylazine. 

It is unclear why patients who were 
exposed to xylazine tolerated higher 
opioid doses prior to dying

Hypothesis: xylazine may act to 
competitively antagonize some degree 
of MOR binding by opioids



2- Benzylbenzimidazoles ( nitazenes )

4- Emergence of non - fentanyl synthetic opioids

De Vrieze LM. Arch Toxicol 2024



De Vrieze LM. Arch Toxicol 2024

The emerging nitazene poisonings in the US



Pharmacological evaluation of etonitazepyne (2)

Vandeputte MM. Arch Toxicol 2022


