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Presentation (day 1)

o Definitions. General concepts.

o Classification.

o Epidemiological aspects of NPS use in the Americas.

o Amphetamine-type stimulants (ATS).

o Synthetic opioids (part one).



• Known in the market by terms such as "synthetic drugs,"
"designer drugs," "emerging drugs," "legal highs," "herbal
highs," and "bath salts."

• Wide variety of substances.

• Recently appeared on the market: are being incorporated
into the International Conventions for their prohibition and
recognition as legal drugs (emerging drugs).

• Predominance of Amphetamine-Type Stimulant drugs
(ATS).

New Psychoactive Substances 



• Recreational use linked to electronic music.

• Synthesized by the pharmaceutical industry since the 

beginning of the 20th century.

• Abandoned because they did not have the desired 

effects or were considered dangerous for the organism.

• Compounds analogous to so-called "classic" drugs.

SYNTHETIC DRUGS

MERCK, 1912-1914



NEW PSYCHOACTIVE SUBSTANCES 

Types of NPS

Phenylethylamines and amphetamine 
derivatives

Methamphetamine 
Methylenedioxyamphetamines (MDMA -
ecstasy) 
Methoxyamphetamines (PMA, PMMA)
Synthetic cathinones (mephedrone, 
MDVP)
"2C" drugs 

Arylcyclohexylamines Ketamine, phencyclidine

Piperazines Benzylpiperazine (BZP) and mCPP (m-
Chlorophenylpiperazine)

Synthetic cannabinoids JWH-018, CP 47497, JWH-073, and HU-
210, indazoles (second generation). 

Synthetic opioids Fentanyl and analogues, benzimidazoles
('nitazenes'), AH-7921.

Benzodiazepines Etizolam, flualprazolam



Epidemiological aspects of NPS use in the Americas 

Source: UNODC Global Smart Programme, 2021

Figure 9: Number of new psychoactive substances with stimulant effects in the 
countries of Latin America and the Caribbean (as of December 2020)



Epidemiological aspects of NPS use in the Americas 

Source: UNODC Global Smart Programme, 2021

Figure 6: Methamphetamine seizures 
reported in Latin America and the Caribbean, 
2015 to 2019

Figure 1: Annual prevalence of ecstasy use in the general population, selected countries in Latin 
America and the Caribbean, by sex and total, 2010 to 2018.



New psychoactive substances and adulterations

Emerging substances 
mimicking effects of 

"classic" internationally 
controlled drugs.

Availability: trafficking, 
synthesis (laboratories), 

internet. 

Limited scientific 
evidence (e.g. potential 
for abuse or addiction).

Known toxic effects and 
adverse health 
consequences, 
including lethal 
intoxications.

Various consumption 
methods.

Unknown dose, 
adulterations, 
substitutions.

Polyconsumption.
Limitations in analytical 
detection capabilities at 

clinical laboratories

COVID-19 pandemic.



• Club drugs: MDMA and other synthetic amphetamines
• Occasional use at raves (club drugs)
• Dark web: illicit market over the internet. 
• Potentially severe acute intoxications (dosage, 

adulterants, associations with other drugs)
• Tolerance

CIRCUMSTANCES OF USE –
AMPHETAMINE-TYPE STIMULANTS





Lucyk, 2015





MDMA (ecstasy) 



•3,4 - methylenedioxymethamphetamine
•Ecstasy, Adam, X, XTC...
•Structurally related to the hallucinogen mescaline

MDMA



• Oral Use: - tablets (pills)
- Powder (crystals)
- Capsules

• Other methods of use (rare): 
- Intravenous
- Intranasal...

• Associated with: 
- Ethyl alcohol
- Cocaine hydrochloride
- Other synthetic drugs

• Intense and prolonged dancing 
• Closed environments       

USE METHODS



PRESENTATIONS - ADULTERATIONS

• Tablets: doses of 50 to 100 mg
• Varying in color, size, MDMA 

concentration, composition, price.
• Different designs
• Adulterants:

- ASA, paracetamol
- caffeine, ephedrine, cocaine
- dextromethorphan
- ketamine
- MDA, MDEA, PMA...



USE METHODS: Crystals ("Molly") 

- High toxicological risk:

✓Higher purity of MDMA
✓ Risk of acute intoxication due 

to higher dosage consumed
✓Mixtures with MDMA (pills) 

and other abuse drugs
✓ Adulterations (MDEA, PMA)



Molly (MDMA) Crystal meth 
(Methamphetamine) 



TOXICOLOGICAL ASPECTS

✓ Clinical presentation 

✓Exposure circumstances - USE SCENARIO
(raves, internet)

✓Adulterations and substitutions

✓POLYCONSUMPTION (diagnostic difficulties and multiplication 
of risks)

✓Limitations of analytical toxicology (many of these substances 
are not detectable with conventional immunoassay techniques)



PRESENTATIONS - ADULTERATIONS



ACTION MECHANISM - MDMA

• Stimulates presynaptic release and blocks the presynaptic
reuptake of dopamine, noradrenaline and serotonin.

• False neurotransmitter: direct sympathomimetic effect

• Increased serotonergic action
-stimulates presynaptic release / inhibits presynaptic
reuptake

-MAO-A inhibition
- 5 HT 2 receptor agonist



MDMA - CLINICAL

• Onset of action after 20 to 30 minutes
• Duration of action 4 to 6 hours. (75-150 mg)
• Rapid tolerance

• Positive symptoms (entactogenic)
• Negative symptoms (acute intoxication/complications)
• Post-consumption symptoms ("down" or "blues")



Argentine newspapers, April 2016 



ROLE of ADULTERANTS 

• Pills sold as ecstasy contain low amounts of MDMA and some
do not contain MDMA at all.

• Adulterants can potentiate the toxic effect of MDMA (by
adrenergic/noradrenergic and/or serotonergic stimulation).

• - Some amphetamine derivatives do not have the same
"desired" effects (entactogens).

• - They may have a later onset of effect.

• - PMMA: the stimulant effect is attained at the same time as
the other unintended (toxic) effects

INCREASED RISK OF ACUTE INTOXICATION



Shropshire Star, 2015 



CLINICAL PRESENTATION in OVERDOSES
COCAINE AND AMPHETAMINE DERIVATIVES

SYMPATHOMIMETIC SYNDROME (MORE FREQUENT IN COCAINE)

Psychomotor excitation, mydriasis, hyperthermia, tachycardia, arterial 
hypertension, chest pain (myocardial ischemia), tremors, convulsions.

SEROTONERGIC SYNDROME (MORE FREQUENT IN ATS)

- Consciousness disorders: psychomotor agitation or excitation, 
drowsiness, confusion, coma.

- Neuromuscular activity disorders: hypertonia, clonus, trismus, 
tremors, convulsions (accompanied by hyperthermia).

- Dysautonomies.



ACUTE COMPLICATIONS - ATS

• Hyperthermia
- Direct toxic effect
- Intense physical activity
- Closed environment with many people
- High temperatures, poor ventilation

•Complications - Serotonergic syndrome:
- Rhabdomyolysis, acute renal injury
- Cardiovascular collapse
- Respiratory distress and failure
- Disseminated intravascular coagulation



•Hyponatremia (cerebral edema and convulsions):
- SIADH
- Abundant water intake

ACUTE COMPLICATIONS - ATS

Medicina Intensiva, 2010 

Medicina Intensiva, 2003 



PMA - PMMA 
• Substituted amines with

hallucinogenic and stimulant effect.

• Adulterant: lower cost precursors,
could increase the desired effects
of MDMA ("flooring")

• Effects at lower doses (50-80 mg)

• Increased latency in onset of action

• Increased serotonergic agonist action (5 - HT 2A)

• The desired effects are achieved almost simultaneously with
the toxic effects (convulsions, QT prolongation,
hypoglycemia, hyperkalemia)



PMA and PMMA as ADULTERANTS 

Caldicott et al., Clin Toxicol. 2003.



July 2013 

2015 



What causes the lethal cases?

• MDMA overdose (ATS)

+ environmental conditions (use scenario)

+ mixing with other drugs (alcohol, cocaine)

+ adulterants

+ increased MDMA purity in response to adulterations



• 6 deaths recorded from 1992 to 1998 
(Am J Forensic Med Pathol 1998)

• Adulterations and substitutions with PMA instead of MDMA.

Clin Toxicol. 2011.

• 108 lethal cases with screening + for amphetamines
• 32 positive in confirmatory tests
• 24 cases with PMA and PMMA detected. 



Clin Toxicol. 2003.

• 32 lethal cases associated with PMA consumption
(often instead of MDMA)

• 7 cases in 1973 (Ontario)
• Remaining deaths reported after 1995



• 27 lethal cases associated with PMMA
• Average age 24 years (14 to 52 years old)
• 10 deaths prior to hospital admission
• 10 deaths in Emergency
• 7 deaths in IC 
• 16 of the lethal cases that arrived 

at the hospital had serotonergic 
elements



• Support of vital functions (A,B,C)

• Continuous ECG monitoring

• No antidote

• Caution with H-E repositioning (ionogram)

• Digestive decontamination? (late consultation…)

• Hemodialysis: ineffective as extrarenal depuration 
(in the presence of ARF or severe dysuria)

• Cardiovascular assessment - radbomyolysis -
nephroprotection if needed

• Analytical toxicology (detection in urine by IC 
and/or GS/MS)

ATS OVERDOSE TREATMENT 



• Anxiolytic and sedative effect
• Myorelaxant effect
• Anticonvulsant effect
• Myocardial protective effect
• Tachycardia and AHT control in most cases

BENZODIAZEPINES

Neuroleptics and 
antipsychotics 
contraindicated



REDUCE DAMAGE AND RISKS…



REDUCE DAMAGE AND RISKS…



• Psychoactive substances sold as bath salts, stain removers, 
insect repellents.

• Legal high, legal cocaine (smart shops or 
internet) 

• MDPV, mephedrone, methylone…

• Consumption method: inhalation, oral, intravenous…

• Acute intoxications (sympathetic SN agonists, 
acute psychiatric conditions)

• Not detectable by immunoassay

SYNTHETIC CATHINONES 



SYNTHETIC CATHINONES 

• Sympathetic stimulation +++
• Agitation, psychosis
• Some effects similar to acute MDMA toxicity

Prosser et al., 2012



PIPERAZINES 

▪ Herbal highs, herbal tonics, herbal ecstasy or party pills (club
drugs)

▪ Oral consumption in pill form or as an adulterant of MDMA 

▪ Benzylpiperazines (BZP), phenylpiperazines

▪ Amphetamine-like effect (sympathomimetic syndrome and 
MDMA simile)

▪ Not detectable by immunoassay





2 C - Phenethylamines 

• Stimulant and 
hallucinogenic effects.

• Sympathetic stimulation ++
• Neuropsychiatric 

manifestations 
(agitation, convulsions).

LSD adulterant



• 29 published cases of acute toxicity associated with the use of 
substituted amines of the NBOMe type: 
- 25I-NBOMe - 23 cases 25B-NBOMe - 3 cases 
- 25C-NBOMe - 3 cases. 

• Reported clinical manifestations: tachycardia (96.6%), arterial 
hypertension (62.0%), agitation (48.2%), convulsions (37.9%) and 
hyperthermia (27.6%). 

• Acute renal injury was reported in 5 cases. 

Clin Toxicol (Phila) 2015



CONCLUSIONS - ATS
• The use of synthetic drugs can cause acute intoxication that

depends on the substance(s) involved (associations/mixtures
with "classic" drugs), adulterated presentations, and the
context in which they are consumed (environment).

• Highly variable MDMA concentrations (in pills and crystals).

• New drugs in other contexts and consumption scenarios.

• Understanding proper emergency management can reduce
morbidity and mortality associated with overdoses.

• Low risk perception: PREVENTION, at its three levels, is
fundamental.



OPIATES and OPIOIDS



General considerations 

• Opium-derived alkaloids.
• They act on opioid receptors in the CNS and peripheral sites.

• Classification 

According to their origin: 

- NATURAL: morphine, codeine, papaverine…
- SEMI-SYNTHETIC: heroin, buprenorphine, dextromethorphan, dextromethorphan
- SYNTHETIC: meperidine, fentanyl, methadone, tramadol, oxycodone…

According to their action:

- PURE AGONISTS: heroin, morphine, codeine, methadone, fentanyl, oxycodone…
- PURE ANTAGONISTS: naloxone, naltrexone
- AGONISTS - ANTAGONISTS: buprenorphine.

* Some of them are medicines, others are used only for RECREATIONAL purposes.



• Uses: 
- Analgesia and/or sedation (morphine, meperidine, tramadol, fentanyl)
- Antitussives (codeine, dextromethorphan)
- Antidote (naloxone)
- Detoxification (methadone, buprenorphine, naltrexone)

• Route of entry (according to type and presentation):
- oral (tablets, syrup, drops)*
- intravenous, subcutaneous 
- transdermal (patches)
- nasal (sniffed)
- inhalatory (smoked)
* body packers/body stuffers 

Local and systemic complications: 

cellulitis, phlebitis, endocarditis, 

granulomas, HIV, hepatitis B and C 

virus.



Pharmacological action according to the type

of receptor for which it has greater affinity

(mu, delta, kappa, sigma, epsilon)



Opiate and opioid withdrawal syndromes

• cravings, anxiety
• lacrimation, runny nose
• muscle cramps
• artromyalgias
• abdominal cramps
• headaches and general malaise
• nausea, vomiting and diarrhea
• heat followed by cold shivers
• piloerection
• profuse sweating
• hyperthermia
• palpitations
• suicidal ideation
• irritability, excitement, sleeplessness



SYNTHETIC OPIOIDS

• Growing public health problem 

• Fentanyl and analogues, nitazenes, U series. 

• Adulterants or substitutes for prescription opioids, illicit use on the 
black market (high doses, alone or in combination with other 
classical drugs, NPS,oral use in pill form or as an adulterant of 
MDMA) 

• Information sources: seizures, clinical cases admitted to hospitals, 
post-mortem cases, risk behaviors (road accidents - driving under 
the influence). 

• Not detectable by immunoassay (with the exception of fentanyl)



Synthetic opioids: depressants

UNODC, 2019



antopascale@gmail.com
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