


 Recreational drug use is common 

 Systematic data is available on: 

– Prevalence of drug use 

– Drug seizures 

– Use of treatment agencies for                     

problem drug use 

– Drug-related fatalities  

 There is no systematic data on acute                   on 

recreational drug toxicity 

– Despite this being a key public                             

health indicator 

Acute Drug Toxicity Data 

http://www.emcdda.europa.eu/edr2013


Currently Available National Data on 

Recreational Drug Toxicity 

 Some sub-population hospital/pre-hospital data 

collected e.g. Spain, UK and Netherlands 

– Recent EMCDDA study: cocaine 

 Hospital coding of admissions (discharges) 

– Only captures admitted patients (50%)  

– Based on ICD-10: very poor coding capture 

- Many drugs not included  

- Many cases coded by the presenting feature 





 Numerous sources of information on the acute 

toxicity of new psychoactive substances 

– No single one provides the complete picture 

– Each has its own limitations 
 

 Traingulation combines the various sources to 

minimise the limitations and increase the strength of 

the combination 

– Requires an understanding of the data sources 

 

Data triangulation of information on 
new psychoactive substance toxicity 





Data triangulation examples 



Potential sources of information on 
novel drug use and toxicity 

 In vitro pharmacological studies 

 Animal studies 

 User reports and sub-population surveys 

 Poisons Information Services 

 Pre-hospital emergency services data 

 Clinical reports  

– Case reports / series 

– ED presentations, linked sentinel centres 



In vitro pharmacological studies? 

 Often very little known about their pharmacology 

or potential for toxicity  

– Except some NPS which have been used 

previously in pharmaceutical industry 

 More recent studies allow characterisation of likely 

pharmacological mechanisms of action 

– ‘Prediction’ of pharmacological activity and 

potential  toxicity  

– Need to interpret with caution 





What about animal studies? 
 Generally lag significantly behind other data sources 



Internet based discussion forums 

 Need to interpret with caution 

– Self-reported by users, no corroboration 

– BUT, can be useful source of initial information  

http://www.drugs-forum.com/


Sub-population user surveys 
 Examples: MixMag/GDS, in situ nightclub surveys, focus 

group surveys, internet surveys 

 454 (18%) “medical help” due to drugs 

– 20% cathinones, 8% other NPS  

 Data from most recent episode 

– Collapse   32% 

– Palpitations   30% 

– Chest pain   29% 

– Panic / paranoia  25% 

– Hallucinations   22% 

 



Poisons Information Services 

 Provide information to clinicians on management of 

drug toxicity AND collect data on these cases 

 Can collate data on  

– Geographical and time patterns 

– Clinical patters of toxicity  











Poisons Information Service Data 

 Potential useful source of data  

 Can be useful in following trends in ‘established’ NPS 
 

 Need to interpret with caution 

– May get multiple calls about one case 

– Requires clinicians to contact poisons services AND 

to report all used drugs 

– Needs awareness of the NPS by the poisons centre 

 Early information often lags behind availability of NPS 

on the recreational drug market 



 Ambulance data sets 

– UK: >90% cases brought to hospital by ambulance 

– Ambulance datasets not widely available/published 

- No standard EU / International coding system 

– Data linkage occurs in some areas (e.g. Holland) 
 

 Other pre-hospital facilities 

– Data not routinely available but can be useful  

- e.g. ketamine pre- vs in-hospital 

Ambulance and pre-hospital data 



Case reports and case series 

 Requires clinicians to be aware of NPS 

 Initial reports tend to be based on user self-report 

 Analytically confirmed cases are the ‘gold standard’ 

– Needs access and funding for specialist analytical 

facilities to confirm that cases are related to potential 

novel drug 

– Analytical confirmation can be challenging and is costly 



 Single centre datasets can collect detailed clinical 

data on prevalence of novel drug use 

– May include links with specialist analytical facilities 

– Requires interest (and finance) 

– Particularly to monitor trends in areas with high 

volume drug use 
 

 Single centres can be “linked” to allow comparison 

between different geographical regions 

 
 

Specialist / Sentinel Centres 
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 Full scoping exercise on current European data 

collection 

 Network of 16 specialist ED centres 

– Clinical interest in drug toxicity 

– Data collection over 1 year using minimum dataset 

– Establish seasonal trends 

– Compare drugs responsible for toxicity across Europe 

– Document patterns of NPS toxicity 

 Also night-time economy training in drug toxicity 

Euro-DEN Project 
European-Drug Emergencies Network 



 First 4 months of data from 13 (81%) centres 

 1290 cases 

 Top 8 drugs:  

– Heroin, cocaine, GHB/GBL, cannabis, 

amphetamine, MDMA, clonazepam, mephedrone 

 NPS  

– 126 (9.8%) cases in 6 (46%) countries  

– UK, Poland, Germany, Spain, Norway, Switzerland 

Euro-DEN Project 
European-Drug Emergencies Network 



 Established recreational drugs are clinically grouped 

together on the on basis of their unwanted effects 

– Stimulants 

– Hallucinogens 

– Depressants 

 Management then guided by clinical pattern of 

toxicity rather than being drug/substance specific 

 Is this also appropriate for NPS? 

 

Classifying acute toxicity of new 
psychoactive substances 



Stimulants 

Hallucinogens 

Depressants 
Piperazines 
Cathinones 

Synthetic cocaine 
Pipradrols 
Indanes 

Benzofurans 
NBOMes 

GBL / 1,4-butanediol 
Novel opioids and 

metabolites 

Glaucine 
Ketamine analogues 

Tryptamines 
Synthetic cannabinoids 

Salvia 
TFMPP 

“Novel Drugs” Clinical Classification 



Some NPS have additional toxicity 
 Methoxetamine 

– Stimulant features 

– Cerebellar toxicity 

 Synthetic cannabionoid receptor agonists 

– Stimulant features 

 Pipradrols 

– Prolonged neuropsychiatric features 
 

 Increasing chemical & structural diversity of NPS 

  Increases risk of additional, unexpected toxicity 

 Potency is another concern (e.g. NBOMes) 

Wood DM Eur J Clin Pharmacol 2011 & 2012, Ward J Clin Tox 2012, Murray D Clin Tox 2012, 
Dargan PI Clin Tox 2012, Hofer KE Ann Emerg Med 2012, Hills S Clin Tox 2013 



Conclusions 
 Significant potential for acute harm associated with NPS  

 No pan-European data collection systems on the acute 

harms related to novel substances 

 Data triangulation from multiple sources allows patterns 

of acute toxicity to be determined 

 Poisons information services can provide useful 

information: need to be co-ordinated 

 Euro-DEN project is novel pan-European co-ordinated 

approach to collecting Emergency Department data 

The ideal would be an acute harm indicator for reporting 

to ECMDDA: hospital and poisons centre data  




