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Funzioni dei Centri Antiveleni - CAV

• consulenza specialistica a distanza
• cura degli intossicati
• documentazione
• prevenzione
• tossico- e farmaco-vigilanza
• antidoti
• formazione
• diagnostica analitica di tipo tossicologico
• ricerca tossicologica ed epidemiologica

WHO, Poison Contol Centres, 1951
WHO – IPCS, 1980 and 1985

European Resolution (90/C 329/03 CEE)
WHO, Poison Control Centres Guideline, 1997 and 2021

International Health Regulations, 2015
Accordo Stato-Regioni 28.02.2008

LEA, 2017 

front/back-office

•



Centro Antiveleni di Pavia
Centro Nazionale di Informazione Tossicologica

• consulenza specialistica 24/24, 7/7

• SSN / SSR (attività / funzioni → Accordo Stato-Regioni 2008 / LEA 2017)

• unico riferimento formale (Amministrazioni dello Stato) nel Paese per

1. Sostanze d’abuso – NEWS / SNAP coordinamento nazionale aspetti clinico-tossicologici 

(Dipartimento Politiche Antidroga - Presidenza del Consiglio dei Ministri)

2. Emergenze chimiche (Dipartimento Protezione Civile - PCM)

3. NBCR (Difesa civile – Ministero della Salute)

• alta specializzazione e organizzazione (problematiche tossicologiche maggiori / 

ricerca / formazione / gestione emergenze / …)

• personale specializzato / formazione e addestramento specifici

• degenza / ambulatori

• laboratori analitico-tossicologici di II livello (rifermento nazionale per urgenze)

• Integrazione operativa a livello nazionale (laboratori diagnostici, antidoti, ….)



• Perimetro CAV →modello a basso costo e ad alta efficienza 
– 92.229 consulenze specialistiche nel 2021 [52.217 pazienti in urgenza]

– > 40.000 consulenze per H, circa 1/3 in TI

• Osservatorio unico sul SSN / Paese / ricerca → casistiche cliniche 
– Diagnosi (clinica + LabTox) e trattamenti/ADR/ET/nuovi rischi/ ….

– → criticità (livello nazionale)

•

www.cavpavia.it
 0382-24444

cnit@icsmaugeri.it

Centro Antiveleni - Centro Nazionale di Informazione Tossicologica
Laboratorio di Tossicologia Clinica e Sperimentale



PEROSSIDO DI IDROGENO H2O2 :  Prodotti

3%

35%

10%
7%

3%

5%

- Disinfettante e antisettico cutaneo
- Sbiancante e smacchiante
- Tinture per capelli 



PEROSSIDO DI IDROGENO: Lesione caustica 

Organo maggiormente colpito: stomaco.

La lesione caratteristica dell’ingestione di H2O2 è lo snow-white sign

Martin JV et al. World J Clin Cases, 2017.

Classificazione delle lesioni da caustico →score di Zargar

Lesioni caustiche

Embolismo gassoso portale

EGDS entro 12 ore / 24 ore → gravità ed estensione lesioni
La lesione caratteristica dell’ingestione di H2O2 è lo snow-white sign

TC con classificazione di danno di parete (grado 1: aspetto normale; Grado 2: edema di parete e dei tessuti molli con 
aumentato enhancement di parete; grado 3: necrosi trans murale con assente enhancement di parete). 

Embolismo gassoso sistemico



PEROSSIDO DI IDROGENO: Embolismo gassoso cerebrale

Cerebral Air Gas Embolism -→ Stroke Ischemico secondario a embolismo gassoso

Diagnosi :
Relazione tra ingestione di H2O2 e  comparsa di sintomatologia neurologica.

TC encefalo smc→ bolle nella circolazione intracranica
RM →multiple aree di ischemia cerebrale 

Ashdown BC et al. AJR Am J Roentgenol, 1998;

Byrne B et al. J Emerg Med, 2014;

Trattamento: Terapia Iperbarica

Complicanza legata ad ingestione di H2O2 > 35% 

Youssef EW et al. J Radiol Case Rep, 2018.

2 Abboud B et al. World J Gastroenterol, 2009

Aria a livello del Sistema Venoso 
Portale

Aerobilia o Pneumobilia≠

PEROSSIDO DI IDROGENO: Embolismo gassoso venoso portale



intentional ingestion of sodium nitrite: an increasing problem

Background and Objective

To evaluate the trend of sodium nitrite poisoning in 

the last 6 years 

• Retrospective observational study (2016-2021)

• Patients included → all sodium/potassium nitrite 

poisoning referred to Pavia Poison Centre

ObjectiveIntentional use

Emerging problem as method of suicide

• Cheap and easily available on the web

• Web forum and online communities with 

recommendations to commit suicide

Sodium nitrite:
• Inorganic salt 
• Used in food industry as a preserving agent

In overdose methemoglobinemia



Case series→ 9 cases

✓ Increasing trend in 2021, especially in young people

✓ Fatal if not recognized 
✓ a prompt administration of methylene blue is life saving → it should be available in every ED

✓ Perform ABG with met-Hb in case of syncope/hypotension/peripheral cyanosis

✓ Nitrite blood concentration level is not available in emergency setting 
✓ It can be performed by forensic labs in order to confirm the clinical diagnosis

✓ PCC → a  crucial role in syndromic surveillance and in spreading the alert 





























































Fattori favorenti l’ingresso di nuove specie

• Trasporti intercontinentali

• Flussi migratori

• Rimozione barriere geografiche

• Riscaldamento globale

• Aree marine protette

• Ferdinand de Lesseps: Console francese al Cairo, promotore del progetto Suez

• Canale di Suez: collegamento tra Oceano Indiano e Mar Mediterraneo

Condizioni favorenti:

• Vettori di trasporto

• Diminuzione salinità

• Uniformazione temperatura di superficie

• «Nile bloom»

Migrazione Lessepsiana



Hermodice carunculata – Vermocane

• Specie TERMOFILA: sotto i 19°C sospensione attività biologiche.

• CHETE calcaree che circondano l’animale; sensazione di bruciore al contatto con pelle.

• CARUNCULA organo sensoriale nella parte posteriore del prostomio.

Verme di fuoco barbuto

• Distribuzione anfiatlantica: Caraibi, Golfo del Messico e Mar 
Mediterraneo meridionale.

• Primo avvistamento Mediterraneo: XIX secolo, Mar di Levante, Egeo 
e Sicilia

• Casi CAV: 9

• Predatore vorace, in grado di adattare la sua dieta in condizione 
delle condizioni ambientali.

• Tossicità: Ipotesi cocktail di tossine

• Inibitori proteasi, enzimi proteolitici lecitine C-type→ disturbi emostasi 
e risposta infiammatoria

• Fosfolipasi, metalloproteinasi M12 → necrosi locale

• Peptidasi S10 e proteine CAP → prurito e reazioni anafilattiche.

• Neurotossine → parestesie, numbness

Terapia

• Rimozione meccanica delle chete; 

• Immersione in acqua calda e aceto (discusso)

• Supporto
Casi CAV Pavia



Physalia physalis – Caravella portoghese
• Origine: ubiquitaria in aree tropicali e subtropicali

• Via di ingresso: Oceano Atlantico

• Primo avvistamento: Costa atlantica Francia, 2008

• Casi CAV: 1 accertato, 1 sospetto

Sifonoforo composto da 4 tipologie di polipi.

- Pneumatoforo

- Dattilozoidi

- Gastrozoidi

- Gonozoidi

• Physalia-toxin, isolata dalle nematocisti

• Meccanismi di cardiotossicità e neurotossicità non noti.

• Sintomi locali: dolore, lesioni cutanee crostose.

• Complicanze sistemiche:  GI, neurologiche, cardiologiche.

Terapia:

• Immediata decontaminazione → delicata rimozione tentacoli con acqua di mare

NO ACETO, NO AMMONIACA → aumentato rischio rottura nematocisti.

• Analgesia, anestesia locale.

• Terapia di supporto.

• Monitoraggio cardiaco.

Caso CAV Pavia



Ciguatossina
Diagnosi

• Anamnesi positiva per consumo di pesce a rischio per espozione a CTX

• Sintomi neurologici suggestivi per CTX, preceduti o accompagnati da sintomi GI

• Ricerca di ciguatossine su residui alimentari

• Quantitative sensory test (QST)

Terapia

• Non disponibile antidoto!

• Decontaminazione GI (se possibile)

• Terapia di supporto

• Mannitolo 1 g/kg ev, entro 72 ore da intossicazione

• Trattamento: mannitolo 1 g/kg, 2-4 cicli di 5 giorni consecutivi.

MANIFESTAZIONI CLINICHE         →
• parestesia/disestesia
• allodinia
• prurito
• mialgia
• astenia severa

• Ipotesi imbalance autoimmunitario → HLA fattore predittivo di 
cronicizzazione

• Persistenza sintomatologia a 3-6 mesi dalla patologia acuta

Ciguatera cronica



«Scorpioni di importazione»

• Origine: Egitto, Cuba, Costa Rica, Grecia…

• Via di ingresso: valige di ignari viaggiatori

• Casi CAV: 4

Specie coinvolte

• Centruroides

• Tytius

• Buthus

• Non note…



Intossicazioni da sostanze d’abuso
2007-2021

n = 520 n = 394n =  23
confronto 

16-18 → n = 883
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Distribution of the cases during the analyzed period
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CNS depression

tachicardia

mydriasis

hypotonia

86%

24%

19%

14%

Symptoms at the ED presentation

Median age: 1 year 10 months (6 months – 6 y.o.)

21 patients confirmed by urine detection 

Accidental THC ingestion in children
Pavia PCC case series: Jan 2007-May 2017





THC children ingestion
clinical case

• M   - 1 y 8 months → He swallows something find in a «public garden» !? → He 
suddenly becomes somnolent 

• ED admission (20 minutes after ingestion): orotracheal intubation + decontamination 
(GL + AC 7 g)

• First urinary screening: cocaine +++

• Hypertension, tachycardia, afinalistic chewing movements, diffused clonus

• analytical test on gastric lavage content  cocaine and THC +++

• 24 hours after admission: still intubated, slight troponin and CK increase

• 48 hours after admission: extubated, laboratory values normalization. 
• MR: no alterations → admitted to the paediatric unit

• ..further history: the baby probably took a piece of hashish mixed with cocaine while visiting his 
father (22 y.o.) in prison → A court order was made to turn the baby away from his family



Methadone 
Clinical case

• F   - 6 y.o. ; on holiday with her mother and aunt

• She’s ill and her mother gives her a spoon of ibuprofen syrup

• 90 minutes later, ED clinical presentation: CNS depression, miosis, motor agitation, 
afinalistic chewing movements. She’s thirsty.

• Blood gas analysis: metabolic acidosis
The syrup doesn’t seem 

“ibuprofen”, it smells 
differently and is very dense!
Maybe another substance has 

been spilled in the bottle



• 2 hours after the ingestion: apnea, vomiting
coma  
miosis naloxone 0,2 mg iv → partial resolution of the symptoms
apnoea

• EKG: QTc prolongation (500 ms)

Urinary toxicological analysis: methadone +++

... further history revealed that the mother (a nurse) had taken the bottle 
away from the hospital ward where she worked

Italian methadone formulations  (syrup)

1 mg/ml  → 5 ml, 10 ml, 20 ml, 40 ml, 60 ml,  100 ml, 1000 ml

3 mg/ml  → 20 ml

5 mg/ml  → 5 ml, 10 ml, 20 ml, 60 ml, 500 ml, 1000 ml

Methadone 
Clinical case



Binge drinking & NPS
Clinical case

• M, 16 y.o.

• ED admission: psychomotor agitation, hallucinated, alterning miosis-
mydriasis.

• Blood alcohol level = 3 g/l
• Urinary toxicological screening = THC ++

• During the following hour he became more agitated and aggressive.
• Sedated with midazolam (40 mg) and propofol, than intubated → ICU 

admission

• Extubated and discharged from ICU 36 hours after ED admission

• Second level blood analysis: JWH-073 +++
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Distribuzione per etàAge distribution of alcohol + NPS abuse

Blood alcohol levels

Patients under 25 y.o. referred to Pavia PCC (Jan 2010- July 2015) with history of 

consumption of at least one NPS

Binge drinking & NPS

In 14% of patients with acute alcohol 

intoxication at least 1 NPS was detected



New Psychoactive Substances - NPS 

“a new narcotic or psychotropic drug, in pure form or in preparation, that is 

not controlled by the United Nations drug conventions, but which may pose a

public health threat 

comparable to that 

posed by substances 

listed in these 

conventions”

di libera vendita



New psychoactive substances

Locatelli CA et al. New Drugs of Abuse and Cardiovascular Function.

In S. Govoni et al (eds): Brain and Heart Dynamics, Spriger Nature AG 2020, pag. 1-27





“purchasing on the web”
(May 14th, 2017)

• “buy cocaine (online)” 101,000 (7,920)

• “buy ecstasy (online)” 32,500 (4,220)

• “buy party pills (online)”: 29,000 (9,740)

• “buy spice smoke (online)” 5,600 (1,040)

• “buy cannabinoids (online)” 3,780 (380)

– “buy herbal incense (online)” 80,700 (21,400)

– “buy K2 (online)” 48,500 (2,400)

• “buy cathinones (online)” 241 (8)

– “buy mephedrone (online) 48,700 (2,670)

• “buy ketamine (online)” 21,500 (4,370)

– “buy methoxetamine (online)” 3,800 (855)

• “buy research chemicals (online)” 124,000 (45,500)

• “buy magic mushrooms (online)”: 16,800 (2,070)

• “buy fentanyl (online)” 67,900 (35,100)

n. of website (online)



Produzione e trasformazione

Operazione 
“Profumo di Droga”

Droghe legali_ il caso Tessier -Ashpool - Copia.mov

Droghe legali_ il caso Tessier -Ashpool - Copia.mov




Segnalazioni FFO (sequestri) – SNAP, mese di ottobre

1. 4F-MDMB-BINACA (4F-ADB) + 4F-MDMB-BICA (4F-MDMB BINACA)

2. Etizolam + 4-HO-MiPT + 2-FDCK

3. Mefedrene + N-etilesedrone + Metallilescalina

4. Pirrolidinoesanofenone (α-PHP) 

5. THC > 70%

6. Ketamina 60-65% + MDMA 37-77% + amfetamina 40,8%

7. Psychotria viridis

8. 3-Clorometcatinone (3-CMC) 

9. Hashish + efedrina + meth

10. 2C-B-Fly + 4F-MPH + 1CP-LSD + clonazolam + 1PLSD + Flualrazolam

11. 1cP-LSD + 4-HO-MET + 5-MeO-DMT + O-PCE (descloro-N-etilketamina) + Etizolam

12. 2-FMA + MDMB-4en-PINACA

13. Oxiracetam + cardarina + 1cP-LSD + MK-2866/ostarina + Idra-21 + 1P-LSD + NSI-189 
+ NOOPEPT

14. Bromazolam + Etizolam + Flualprazolam + 2-FDCK + MXPr

15. morfina, codeina, tebaina e papaverina (papavero essiccato)



Segnalazioni FFO (sequestri) – SNAP, mese di ottobre
16. LSD, psilocina, 3-MeO-PCP, Metallilescalina, 5-MeO-DMT, 

DMT, 5-MeO-DALT, salvia divinorum (Salvinorina A), 4-AcO-
MET, 4-OH-MET, 4-Cl-alpha-PVP, 4-AcO-DMT, Armina, 
Armalina, Tetraidroarmina, 6-APB, 3-MMC, 4-OH-MiPT, 3-
CMC, O-PCE, DPT, Ketamina, 3-OH-PCE, 3-MeO-PCE

17. MDPHP

18. α-PHiP, 3-MeO-PCE 

19. 1P-LSD, 3-MMC, O-PCE, 3-MeO-PCP, Fenilpiracetam, 
Sintacaina

20. Piracetam, Cardarina, 1cP-LSD, Mk-2866, IDRA21, 1P-LSD, NSI 
189, NOOPEPT

21. Isopropilfenidato, etizolam

22. Sintacaina-4-CMC

23. Delta-9-THC (Delta-9-tetraidrocannabinolo) 

24. Caffeina, metamfetamina

25. 5F-EDMB-PICA

26. Eroina, 6-MAM

27. Flunitrazolam, di 4-AcO-MET, di 4-HO-DET

28. 2-FEA – 3-FEA 



Il «giro» oggi

• Varietà dell’offerta
– epocale per quantità

– prezzi bassi 

– facilità di accesso

– sperimentazione

• Spacciatore → in casa → web
– marketing, promotion

– fidelizzazione

– falsa percezione di innocuità (
legalità)

– indicazioni sull’uso (come 
ottenere/usare) → filmati 
dimostrativi

– blog 
• → sistema di adescamento, raggiro

• → «trial clinico» per lo sprovveduto

• Diagnosi errate / non note
– Errori terapeutici

– NON appropriatezza

– Problema «trasparente» nei DEA
– Diagnosi analitica

– NPS – sostanze classiche –
farmaci contraffatti

• Nessuna informazione sui rischi
– Scuola

– Web / TV

• applicazione del CdS/omicidio 
stradale

Priorità in cerca di soluzione
(salute)



Clinical pictures and management priorities in ED

• clinical pictures
• sympathomimetic / excitatory syndrome
• agitated / aggressive / hallucinated patient in EDs
• mixed syndromes / clinical effects

• hallucination + agitation + violence + CNS depression + 
cardiovascular toxicity

• management priorities at admission (first hours):
• stabilization, (decontamination), medications (antidotes ?)

• specific toxicological diagnosis (clinical + analytical)
• monitoring (clinical, instrumental, analytical)
• choice of the appropriate hospital admission

• observation / emergency medicine / ICU

• psychiatric ward

• other departments (paediatric ?)

• transfer to less intensive Depts. / discharge



National Early 

Warning System

SNAP

Collaborative Lab Units

Collaborative 

Clinical Units

H units H units H unitsH units

network

REITOX

National Focal Point
DirectorMinistry of Health

Dipartimento 
Politiche Antidroga 

PCM

EMCDDA - OEDT

EU Council

(Bruxelles)

Nucleo antisofisticazioni e sanità 

Arma dei Carabinieri (NAS)

NEWS / SNAP - National Early Warning System
Operating System

University «La Sapienza»

Analitycal toxicology

Istituto Superioe di Sanità

Coordinating centre

Pavia Poison Centre

clinical-toxicology

DCSA - FFOO

• NHS: specialized PCC + 
EDs + ToxLabs

– existing/operating 
systems/services

– low cost

– nationwide

Alerts

Detection of poisoning/ 
intoxication due to SOA, with 
special reference to the "new 
and emerging" through a 
network of emergency services/ 
EDs of the whole NHS



Sex, age, regional distribution (> 18,000 consultancies for SoA)

n. of cases of NPS studied (02/2010-12/2021) =2,265
(from 396 Hospitals in 258 cities)

53% 44%

3%



Clinical features 
(n. of tested cases= 2,265 / > 25,000)

NPS analytically confirmed
February 2010 - 2021



Methoxetamine Molecular Targets Profiled

Representative pKi values for ketamine, PCP and analogues

Roth BL, et al. (2013) The Ketamine Analogue Methoxetamine and 3- and 4-Methoxy Analogues of Phencyclidine Are 

High Affinity and Selective Ligands for the Glutamate NMDA Receptor. PLOS ONE 8(3): e59334



IJN

M 27 → 32 yo with history of THC, MDMA and  Ketamine abuse
hospitalization in ED and ICU (red) and in psychiatry (blue)

Prolonged abuse of MXE and dextromethorphan
clinical course 

MXE in product  and 
MXE and  methorphan 
in biological samples

ICU
6 weeks

Coma (GCS 3)
Creatinine 4.03 mg/dL 

(anuric)
Mioglobine 35103 

(< 105.7 ng/mL)
CPK 795.908 (<397 U/L)
ICU (3 weeks of CRRT) 

MXE -3-MeO-PCP 
confirmed in urine 

samples

IJN

diprophylline diprophylline
methylphenidate

MXE in product  and 
MXE and  methorphan 
in biological samples

Deschloroketamine and 
5F-ADB in product  and 
deschloroketamine in 

biological samples
Norketamine, 

Methoxyphencyclidine, 
tramadole and 

nortramadole in 
biological samples





M, 16 non-competitive sporting activities
ED: chest pain (lasting 3 days)
EKG ST elevation (inferior-lateral) – TN 3 (n.v. <0.4 ng/ml)
normal echocardiography

24 hrs later: clinical and EKG worsening; increase of TN to 25
coronary angiography : normal

Assumption of K2→ 24 hrs before the onset of symptoms
Marijuana→ 3 weeks before

M, 16
ED: chest pain (lasting 7 days): heart “discomfort”, 30 minutes episodes
EKG ST elevation (inferior-lateral) – TN 11.6
Normal echocardiography

coronary angiography : normal

Assumption of K2→ 3 days before the onset of symptoms
Marijuana→ 2 weeks before

M, 16
ED: chest pain (lasting 3 days): retrosternal, episodic (1-2 hrs / episode)
EKG: ST elevation (inferior-lateral) – TN 7
normal echocardiography

24 hrs later: worsening of EKG and increase of TN to 12

Assumption K2→ 7 days before the onset of symptoms

Negativity (urine) for JWH-018 e -073

Mir et al, 2011 
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REPEATED THROMBOSIS AFTER SYNTHETIC CANNABINOID USE
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, Abstract—Background: Synthetic cannabinoids are

swiftly gaining popular ity and have earned a reputation of

being relatively safer than other illicit drugs. However, there

is a growing body of literature associating thromboembolic

events with their use. Case Report: A 32-year-old woman

presented on four separate occasions with a new thromboe-

moblic event after smoking synthetic cannabinoids. Shehad

no medical history, and over the span of 9 months shedevel-

oped two kidney infarcts, pulmonary emboli, and an

ischemic stroke. Each of these events occurred within

24 hoursof smoking synthetic cannabinoids. Dur ing per iods

of abstinence, she remained free of thrombotic events. Why

Should an Emergency Physician Be Aware of This?: This

repor t shows that an association between thrombosis and

the use of synthetic cannabinoids is reproducible and in-

volves both venous and ar ter ial thrombosis, suggesting acti-

vation of coagulation or inflammatory pathways. As the

popular ity of this drug continues to grow, we can expect to

see a growing number of these cases. Synthetic cannabinoid

use should be included in the differential diagnosis of young

patients with no r isk factors who present with venous or

ar ter ial thrombosis. Published by Elsevier Inc.

, Keywords—infar ction; ischemic stroke; kidney throm-

boembolism; pulmonary embolism; spice; synthetic canna-

binoids; thrombosis

INTRODUCTION

Synthetic cannabinoids, commonly marketed under

names such as Spice and K2, are rapidly gaining popu-

larity with youth (1). Up until 2011, they were sold le-

gally at local stores and have developed a reputation of

being asafer alternative to other illicit drugs (2). Another

reason for their popularity isthat they areundetectableon

standard drug tests. Even reference laboratories are un-

able to reliably identify these drugs because manufac-

turers are constantly changing their chemical structures

(3). Users of these drugsare typical ly young men in their

20s to 30s(4). According to onestudy, annual prevalence

was found to be 11.4% among high school seniors in

2011. Despite criminalization and interventions by the

United States (US) Drug Enforcement Administration

(DEA), the prevalence remained unchanged in 2012, at

11.3% (2). Thisplaced synthetic cannabinoidsasthesec-

ond most widely used illicit drug in this age group.

Although new synthetic cannabinoidsareregularly being

synthesized by manufacturers, they make up a chemi-

cally heterogeneous group of compounds that can be

divided into seven major structural groups (5,6).

Similar to the cannabinoids found in natural marijuana,

they act as agonists at cannabinoid receptor type 1

(CB1) and cannabinoid receptor type 2 (CB2),

producing similar but more potent effects (7). There is

a growing body of literature associating their use with

thromboembolic events, such as stroke and acute coro-

nary syndrome, in young patientswho haveno traditional

risk factors for these episodes (8–12). Previous reports

have shown no more than one thromboembolic event

after the use of synthetic cannabinoids. This is a case

of a woman who, on four separate occasions, presentedReprints are not available from the authors.

RECEIVED: 17 March 2016; FINAL SUBMISSION RECEIVED: 17 May 2016;
ACCEPTED: 4 June 2016
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being relatively safer than other illicit drugs. However, there

is a growing body of literature associating thromboembolic

events with their use. Case Repor t: A 32-year -old woman

presented on four separate occasions with a new thromboe-

moblic event after smoking synthetic cannabinoids. She had

no medical history, and over thespan of 9 months shedevel-

oped two kidney infarcts, pulmonary emboli, and an

ischemic stroke. Each of these events occurred within

24 hoursof smoking synthetic cannabinoids. Dur ing per iods

of abstinence, she remained free of thrombotic events. Why

Should an Emergency Physician Be Aware of This?: This

repor t shows that an association between thrombosis and

the use of synthetic cannabinoids is reproducible and in-

volves both venous and ar ter ial thrombosis, suggesting acti-

vation of coagulation or inflammatory pathways. As the

popular ity of this drug continues to grow, we can expect to

see a growing number of these cases. Synthetic cannabinoid

use should be included in the differential diagnosis of young

patients with no r isk factors who present with venous or

ar ter ial thrombosis. Published by Elsevier Inc.
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INTRODUCTION

Synthetic cannabinoids, commonly marketed under

names such as Spice and K2, are rapidly gaining popu-

larity with youth (1). Up until 2011, they were sold le-

gally at local stores and have developed a reputation of

being asafer alternative to other illicit drugs (2). Another

reason for their populari ty isthat they areundetectableon

standard drug tests. Even reference laboratories are un-

able to reliably identify these drugs because manufac-

turers are constantly changing their chemical structures

(3). Usersof these drugs are typical ly young men in their

20s to 30s(4). According to onestudy, annual prevalence

was found to be 11.4% among high school seniors in

2011. Despite criminalization and interventions by the

United States (US) Drug Enforcement Administration

(DEA), the prevalence remained unchanged in 2012, at

11.3% (2). Thisplaced synthetic cannabinoids asthesec-

ond most widely used illicit drug in this age group.

Although new synthetic cannabinoidsare regularly being

synthesized by manufacturers, they make up a chemi-

cally heterogeneous group of compounds that can be

divided into seven major structural groups (5,6).

Similar to the cannabinoids found in natural marijuana,

they act as agonists at cannabinoid receptor type 1

(CB1) and cannabinoid receptor type 2 (CB2),

producing similar but more potent effects (7). There is

a growing body of literature associating their use with

thromboembolic events, such as stroke and acute coro-

nary syndrome, in young patientswho haveno traditional

risk factors for these episodes (8–12). Previous reports

have shown no more than one thromboembolic event

after the use of synthetic cannabinoids. This is a case

of a woman who, on four separate occasions, presentedReprints are not available from the authors.
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SC psychosis 



Locatelli CA et al. Neurotoxicological Emergencies. in G. Micieli et al (eds).: 

Decision Algorithms for Emergency Neurology. Spriger Nature AG 2021, pag. 545-608

Catinoni 
sintetici



Case zz

July. M, 36 y.o.

History: found at beach in a coma 

Clinical manifestations at ED admission:

✓ Coma, GCS 3
✓ Miosis
✓ HR 30 bpm
✓ Not responsive to flumazenil and naloxone administration
✓ Physical signs of violence, ecchymosis in genital region
✓ Ethanol blood level: 0 g/L
✓ Urinary toxicological screening: positive only for cannabis 

Treatment:

✓ Orotracheal intubation and mechanical ventilation
✓ Atropine  
✓ Biological samples collection at ED admission

Outcome:

✓ Patients extubated after 36 hrs

✓ When awake, he reported an history of physical violence after drink something

Toxicological test on biological fluids: 

✓ urine GHB 297 mcg/ml, blood negative for NPS, GHB and other drugs



Locatelli CA et al. Neurotoxicological Emergencies. in G. Micieli et al (eds).: 

Decision Algorithms for Emergency Neurology. Spriger Nature AG 2021, pag. 545-608

Phenethylamines, 
piperazines, 
aminoindanes, 
benzofurans, 
pyrrolidines 



Cases of analytically confirmed PMA/PMMA intoxications



Settembre 2017. M, 16 anni

✓ Ad una festa, bevuti alcolici e fumato cannabis «classica»

✓ In seguito usato «francobolli allucinogeni»

✓ Alcune ore dopo gli amici lo seguono, cercano di accompagnarlo

a casa perché appariva «fuori di sé» 

✓ Nonostante gli aiuti degli amici si è gettato in un fiume

✓ Il corpo è stato ritrovato circa 24 h dopo

Analisi di secondo livello: 
✓ Campioni biologici

→ Sangue 25-C NBOMe, 25H-NBOMe, THC, THC-COOH
→ Urina 25-C NBOMe, 25H-NBOMe, THC, THC-COOH

✓ Francobollo
→ 25-C NBOMe, 25H-NBOMe

Fenetilamine ed NBOMe
Caso 1

✓ allucinazioni non 
compatibili con uso solo 
di THC



Nuovi oppioidi → fentanili → nitazeni
Principali problematiche sanitarie

✓ possono contenere

✓mix di differenti oppioidi

✓ sostanze molto potenti

✓ maggiore gravità clinica rispetto alle “classiche” intox
da oppioidi

✓mancata corrispondenza tra quadro clinico e risultati 
analitici in urgenza

✓ Ridotta risposta alle normali dosi di antidoto

✓ Farmaci ≠ sostanze abuso
✓ estrazione per bollitura da cerotti al fentanile

✓ Prescrizioni illegali 

✓ Più di 110.000 decessi (2021) in US, > 40% prescrizione 
(pain-killer)



Diagnostic difficulties for NPS in the emergency setting

• NPS use is frequent in “non addicted” (“recreational” use)

• incomplete / wrong history

• used to incapacitate (e.g. sexual assault)

• SoA deterction/analysis in EDs is frequently based only on the old 
“urine triage”)

• NPS analytical identification → difficult/impossible (at the moment) 

• Contemporary use of
• old and detectable substances of abuse (e.g. THC)
• several (more than one) NPS
• medications (benzodiazepines, SSRI, CCBs, …) 
• ethanol

• trauma / accidents / surgical emergencies and NPS, ….. 

→ Incomplete/wrong diagnosis ! and treatments !?



Triage urine

Sostanza rilevabilità (giorni)

✓ oppioidi/morfina 2

✓ amfetamine 2

✓ cocaina (metaboliti) 2 - 5

✓ cannabinoidi/THC uso moderato 5

uso elevato 10

cronico 20

✓ metadone 3

✓ ecstasy 0,5 - 1

✓ benzodiazepine dose terapeutica 3

dose sovraterapeutica 4 – 8

✓ ADT 3

✓ barbiturici 2

modificato da Carrigan et al, 2000



NSP e vecchie droghe (2010-2021)



Treatment NPS of severe clinical manifestations

AddictionWhitdrawalProlonged/chronic effects

Acute effects

Agitation, 

psychosis, 

aggressivity

Benzodiazepines

Barbiturates

Physical containment

Seizures Benzodiazepines

barbiturates

Hyperthermia
External cooling + 

[dantrolene]

Propofol→ ICU

✓ Quetiapine?

✓ Olanzapine?

✓ Topiramate?

Post-acute phase
✓ Haloperidol
✓ Olanzapine
✓ Dexmedetomidine (?)
✓ Valproate sodium

Cardiotoxicity
CCBs + vasodilators 

[beta-blockers?]

✓ Valproic acid ?

✓ Clozapine?

✓ Other?

Ketamine



Schneir et al, Ann Emerg Med 2002

24 mg = 60 fl
12 mg = 30 fl
10 mg = 25 fl

8 mg = 20 fl
6 mg = 15 fl
4 mg = 10 fl
2 mg =    5 fl

Tot = 330 inf + 110 fl 
in boli successivi →
440 fl

30 fl/h 60 fl/h15 fl/h10 fl/h





Remarks

• over the past 30 years, such a rapid appearance of so many toxic and potent 
agents has never occurred

• the spread of the “NPS phenomenon” is not correctly quantifiable today

• severity of the intoxications → severe/permanent damage

• wrong perception of harmlessness

• the used substance is not perfectly known by intoxicated patients in 30-40% 
of cases

• identify the NPS-related poisoning

– detection/analysis in EDs is based only on the limited “urine triage”

– contemporary use of old (detectable) substances of abuse (e.g., THC) 
and/or NPS (more than one)

– → risk management and appropriateness of care

– an exceptional level of analytical support (ToxLabs) is needed ( lack of 
analytical tests, at least in EDs (risk management) → Pavia PCC procedure

• Early Warning System → effective, operational, crucial, not expensive →
networking among EDs/SerD/SPDC/Pediatric ward .. and a specialist PC





Percorso diagnostico-terapeutico e procedura 
NEWS / SNAP

1. Richiesta di consulenza clinico-tossicologica al CAV-CNIT 
(servizi d’urgenza/ospedalieri)

2. Diagnosi clinica e prima diagnosi sul tipo di NSP

3. Indicazioni su monitoraggio, trattamento in urgenza, tipo di 
ricovero, …..

4. Criteri di inclusione al programma NEWS

5. Prelievi di campioni biologici

6. Recupero campioni biologici (urgenza/corrieri)

7. Richiesta «clinicamente motivata» ai colleghi dei laboratori

8. Diagnosi definitiva con conferma analitica

9. dati disponibili per il NEWS
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