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ABBREVIATIONS

	25I-NBOMe
	2-(4-iodo-2,5-dimethoxyphenyl)-N-[(2-methoxyphenyl)methyl] ethanamine

	2-AI, 
	2-aminoindan

	2C-B
	2,5-dimethoxy-4-bromophenethylamine

	2C-E
	2,5-dimethoxy-4-ethylphenethylamine

	5-IAI
	5-Iodo-2-aminoindane

	5-IT
	5-(2-Aminopropyl)indole

	ACMD
	Advisory Council on the Misuse of Drugs

	ALT
	Alanine transaminase

	AM-2201
	(1-(5-fluoropentyl)-3-(1-naphthoyl)indole)

	AMT
	alphamethyltryptamine

	APB
	aminopropylbenzofuran

	APICA
	1-Amino-5-phosphonoindan-1-carboxylic acid


	AST
	Aspartate transaminase


	BB-22
	1-(cyclohexylmethyl)-1H-indole-3-carboxylic acid 8-quinolinyl 
ester

	BZP
	Benzylpiperazine

	CK
	Creatine kinase

	D2PM
	Diphenylprolinol

	DEWS

	Drugs early warning system

	DMAR
	Dimethylaminorex

	DOB
	Dimethoxybromoamphetamine

	DOM
	Dimethoxy-4-methylamphetamine

	ECG
	Electrocardiograph

	EMCDDA
	European Monitoring Centre for Drug Dependency and Addiction

	FEWS
	Forensic Early Warning System

	HDU
	High dependency unit

	HPRU
	Health Protection Research Unit

	HU
	Designation for SCRAs first synthesized by the Hebrew university

	IM
	Intramuscular

	INR
	International Normalised ratio

	ITU
	Intensive therapy unit

	IU
	International Units

	IV
	Intravenous

	JWH
	Designation for SCRAs first synthesized by John W Huffman

	LC-MS/MS
	Liquid chromatography-tandem mass spectrometry

	LC-QqTOF
	Liquid chromatography-hybrid 
quadrupole time-of-flight mass spectrometry

	LOS
	Length of hospital stay

	MDA
	Methylenedioxyamphetamine

	MDAI
	Methylenedioxy-2-aminoindane

	MDMA
miRNA
	Methelene dioxy methamphetamine
MicroRNA 

	MRC
	Medical research Council

	MRM
	Multiple reaction monitoring

	MS
	Mass spectrometry

	MS/MS
	Tandem mass spectrometry

	MT-45
	1-cyclohexyl-4-(1,2-diphenylethyl)piperazine

	NHS
	National Health Service

	NPIS
	National Poisons Information Service

	NPS
	Novel psychoactive substance

	npSAD
	National Programme on Substance Abuse Deaths

	ONS
	Office for National Statistics

	PALS
	Patient Advice and Liaison Service

	PMA
	Paramethoxyamphetamine

	PLR
	Professional legal representative

	PMMA
	Paramethoxymethamphetamine

	PPI
	Patient and public involvement

	PSS
	Poisoning Severity Score

	PT
	Prothrombin time

	RCS4
	1-pentyl-3-(4-methoxybenzoyl)indole

	SC
	Subcutaneous

	SCRA
	Synthetic cannabinoid receptor agonists

	STS
	N-(adamantan-1-yl)-1-(5-fluoropentyl)-1H-indole-3-carboxamide

	SWATH
	Sequential Windowed Acquisition of all THeoretical mass spectra

	TCDO
	Temporary class drug order

	UKPID
	UK Poisons Information Database

	UR
	(1-pentylindol-3-yl)-(2,2,3,3-tetramethylcyclopropyl)methanone

	WEDINOS
	Welsh Emerging Drugs and Identification of Novel Substances

	XLR
	5"-fluoro-UR-144

	α-PVP
	α-Pyrrolidinopentiophenone


SUMMARY

The epidemiology of recreational drug use has changed in recent years as a result of the increasing use of new recreational drugs, sometimes termed Novel Psychoactive Substances (NPS) or ‘legal highs.’ These are an increasing healthcare challenge, with 73 new substances reported to the Drugs Early Warning system in Europe in 2012 and 81 in 2013. These substances are associated with significant acute toxicity with 56 deaths reported in England and Wales during 2012 and numerous non-fatal episodes of toxicity presenting to hospitals. The effects of chronic exposure are usually unknown, but traditional drugs of misuse that are chemically related to some NPS have been associated with serotonergic neurotoxicity and there is emerging but inconsistent evidence of chronic neurotoxicity in animal studies after exposure to some NPS.
Currently there is no systematic national UK data collection system linking analytically confirmed use of NPS with toxicity. As a result, there may be a delay before clinicians, public health teams, law enforcement and policy makers can define and mitigate the harms associated with specific substances. There are usually no published data available on the pharmacology and toxicity of NPS as they emerge into recreational use, leaving healthcare professionals without evidence to guide patient management in the event of toxicity. 
This research will help to address this gap by collating information about NPS implicated in episodes of acute toxicity in the UK. This will include
(1) anonymised aggregated data on clinical enquiries about suspected NPS toxicity collected by the National Poisons Information Service (NPIS) 

(2) anonymised aggregated data available on samples positive for NPS from the participating NHS toxicology laboratories that perform extended drug screening on patient samples

(3) Further analysis of anonymised samples collected routinely from patients with acute severe toxicity that are negative on extended screening in participating NHS laboratories, where NPS use is suspected. 

(4) Collection and analysis of samples from consenting patients presenting to participating emergency departments with severe toxicity associated with suspected NPS use, with patient consent.

Samples will be subjected to detailed toxicological analysis using state of the art discovery methodology, informed by the latest information on NPS being encountered by clinicians in the UK, as advised by NPIS, and in Europe, as provided by the European Monitoring Centre for Drug Dependency and Addiction (EMCDDA).
The research will identify trends in enquiries and positive laboratory samples relating to NPS, identify NPS involved in episodes of acute toxicity presenting to UK hospitals and link specific substances with reported features of toxicity.
INTRODUCTION

Novel Psychoactive Substances

The epidemiology of recreational drug use has changed substantially in recent years with rapidly increasing use of Novel Psychoactive Substances (NPS) in the UK and internationally. These compounds, sometimes erroneously referred to as 'legal highs' or ‘research chemicals’, are usually chemically similar to traditional drugs of misuse (e.g. amphetamine, MDMA [‘ecstasy’], tryptamines, ketamine, cannabinoids, cocaine or opioids) but with alterations made to the chemical structure so that the new compound is no longer captured by national control of drugs legislation, such as the Misuse of Drugs Act in the UK.1 Recent examples of NPS include cathinones (e.g. mephedrone2, 3), benzofurans (e.g. 5/6 APB4, 5), NBOMe compounds,6-8 tryptamines (e.g. alpha methyltryptamine9-11), piperazines (e.g. benzylpiperazine12, 13), benzodiazepines (e.g. etizolam14), arylcyclohexamines (e.g. methoxetamine15-17), synthetic cannabinoid receptor agonists (SCRAs),18-22 and synthetic opioids (e.g. MT-45)23, 24.  A more detailed classification of NPS and related drugs of misuse is provided in Appendix 1.
Alterations to the chemical structure of a drug of misuse to produce a NPS can result in a different toxicity profile. As NPS are not subject to any testing prior to distribution and use, some may produce severe and unexpected toxic effects. This may occur as a result of unexpectedly high potency (a low dose is required to produce desired and toxic effects), increased intrinsic toxicity (e.g. toxic effects occur at doses close to those needed to produce the desired effects) or a change in pattern of toxic effects. The All Party Parliamentary Group for Drug Policy Reform have stated that

 ‘the greatest risk to young people from new psychoactive substances derives from the absence of reliable information about the contents and strength of each new substance and its effects both short and long term’ 25
NPS present particular challenges to health services because of the rapid emergence of large numbers of different compounds. For example, there were 73 NPS reported in the European Union in 2012, 81 in 2013 and 37 in the first 5 months of 2014, bringing the number monitored to approximately 400.26 A further challenge is the lack of available information on their pharmacology or toxicology as there is usually little or no research into these aspects before they are introduced onto the market. 
Legal or otherwise, NPS may cause significant acute harms; the Office for National Statistics (ONS) reported 56 deaths in England and Wales in 2012 where an NPS was mentioned on the death certificate following a drug-related death, almost double the figure for 2011.27 ONS also reported increases in deaths related to specific newer recreational drugs including cathinones (from 6 to 18) and paramethoxyamphetamine (PMA) or paramethoxymethamphetamine (PMMA, from 1 to 20) between 2011 and 2012.27  There is a lack of available information on indicators of morbidity, such as numbers of hospital attendances or admissions after use of NPS, although enquiries from health professionals to the UK National Poisons Information Service are common and increasing.28  For most NPS there is almost no available information on the longer term effects of repeated exposure in humans, although severe chronic bladder toxicity may occur after repeated exposure to methoxetamine, as also occurs after exposure to ketamine,a related traditional drug of abuse.29 Traditional drugs of misuse related to some NPS have been associated with serotonergic neurotoxicity30 and there is emerging but inconsistent evidence from animal studies of chronic neurotoxicity after exposure to some NPS.
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Recent data from product seizures or forensic analysis of samples taken from patients has suggested that some deaths from opioid toxicity have involved novel opioids rather than conventional opioids such as heroin or methadone. Examples of novel opioids include fentanyl derivatives ( e.g. acryloyl-,acetyl-, car-, thio-, 2-fluoro-, oc-, valeryl-, furanyl-, despropionyl-2-fluoro-, tetrahydrofuranyl , etc), AH-7921,  U47,700, U49,900, MT-45, 4Cl-iBF and  4F-iBF.
This lack of evidence about acute harms and long term effects from use of NPS has been identified as an important evidence gap in  a recent Home Office report.41A further difficulty is that the chemical composition of products sold may not be known or may not be as advertised to the user42 and may vary43 or involve a mixture of compounds,26 some of which can be illegal.44, 45
There is evidence from the UK that legal control of NPS can reduce the frequency of presentations to health services with clinical toxicity associated with that substance. This may be a direct effect of restricting supply, but could also occur because the publicity associated with legal control may better inform clinicians and users about the harms associated with use. For example, for the synthetic cathinone mephedrone (‘M-Cat’), enquiry numbers to the UK NPIS peaked in April 2010 and subsequently declined sharply after legal control; 2 a similar pattern was observed in one emergency department.46 These changes are accompanied by evidence of a reduced prevalence of mephedrone use.41 Reductions in telephone enquiries to the NPIS about cases of toxicity also fell after legal control of methoxetamine.15 However, legal control of one drug may channel users towards other recreational drugs, including newer NPS, the harms of which may be at least as great as the drug being controlled. As a result, the overall impact of control measures on recreational drug related morbidity and mortality remains uncertain.
Drug control in the UK

In the UK, legal control of drugs of misuse is determined by the Home Office after advice by the Advisory Council on the Misuse of Drugs (ACMD). For control to be recommended under the 1971 Misuse of Drugs Act there must be evidence of harms associated with the drug, such as adverse societal impact or evidence of acute or chronic toxicity. From November 2011, the Misuse of Drugs Act 1971 has been amended to enable the temporary control of an NPS by invoking a temporary class drug order (TCDO). This requires that the substance is not already controlled and is subject to advice from the ACMD that the drug is likely to be misused and misuse is capable of having harmful effects. TCDOs need Parliamentary endorsement within 40 sitting days and last for up to 12 months. This is expected to provide adequate time for the ACMD to provide full, independent and expert advice about the need for permanent control.
 Mechanisms are therefore needed for rapid collection of information on the potential harms of emerging substances to inform ACMD decisions on TCDOs and permanent control.
The NPIS have published data on the emergence of clinical harm associated with NPS 9, 15 and these data correlate with data from other sources such as the EMCDDA, mortality data published by ONS, published case series and case reports.47 NPIS data, however, are currently limited by the lack of analytical confirmation of the exact substance(s) involved, relying on information provided by the patient or witnesses. This is suboptimal because preparations sold as one drug may on analysis be found to contain others, delaying the detection and characterization of emerging recreational substances.45, 48, 49
Research in progress

Various non-systematic and sometimes unfunded research projects are already in place to provide analytical confirmation of NPS in use in the UK.  Samples may be taken on an ad hoc basis from patients presenting with toxicity when clinicians are aware of laboratories that are able to provide the appropriate analysis. This has provided invaluable information linking features of toxicity with chemical composition, but the data collection is not systematic so sample sizes are limited and often geographically confined. Nationally, most patients present with toxicity without analysis of their samples taking place and this may delay identification of new drug issues. Nevertheless, examples of NPS identified and linked to clinical effects, often by research teams involved in the current project, include mephedrone 50 desoxypipradrol 51, D2PM52, methoxetamine15, 17 and  25I NBOMe 7. 
Biological samples from patients may also be analysed as part of the forensic analysis of drug-related deaths and this provides essential information which is collated by the National Programme on Substance Abuse Deaths (npSAD). This has reported an increasing number of cases where a NPS has been listed as the cause of death from 10 in 2009 to 68 in 2012.53 This project, however, is no longer funded and is not collecting information within a meaningful time frame.
The Home Office currently funds a Forensic Early Warning System (FEWS).54 This is restricted to analysis of powders, such as those seized by customs or police forces. Since inception FEWS has analysed more than 4,500 samples and from these identified 31 novel substances.55 This provides useful evidence of drugs in circulation but cannot be used to link these substances with particular clinical features of toxicity.

The Welsh Emerging Drugs and Identification of Novel Substances (WEDINOS) project was launched in 2013 for the collection and testing of new psychoactive substance (NPS), with dissemination of pragmatic evidence-based harm reduction information via a website.56 Users are able to send samples of drug they have purchased and also details of clinical features they have experienced from use. Although focused on Wales, the project accepts and analyses drug samples from throughout the UK. From October 2013 to March 2014 the project received and analyzed 703 samples and in the most recent quarter year notified 12 new substances to the EMCDDA.57 This project, however, does not routinely collect blood or urine samples from patients experiencing toxicity, although there may be some capacity for this on an ad hoc basis. Drug samples provided by users give an indication of the content of substances in circulation but do not necessarily reflect the substances that are actually being consumed.

Research gaps

There is therefore a currently unmet need for a system that provides the opportunity for detailed analysis of blood, urine or other biological samples from users of recreational drugs who experience toxicity irrespective of where they present in the UK. This needs to be simple to access, well publicised to the relevant health professionals and drug user groups, have the appropriate ethical and regulatory approvals in place and be able to link biological exposure with evidence of clinical toxic effects. This would be consistent with the Independent Scientific Committee on Drugs recommendation to 
‘Monitor any hospital Accident & Emergency presentations, and clinical assessments, and confirm by urine analysis’. 
A project of this type, termed STRIDA, initiated in Sweden in January 2010, demonstrates the value of this approach. STRIDA received samples from 103 patients in the first year of operation, and the most common NPS groups identified were synthetic cannabinoids (22), substituted cathinones (11) and substituted tryptamines (9) 58. The STRIDA project has been able to identify emerging NPS and relate exposure to features of toxicity, e.g. 5-IT 59 and MT-45.24 Other similar projects are operating around the world, but do not provide UK-specific information linking analytically confirmed exposure with toxic effects. 

Circulating microRNA biomarkers of drug-induced muscle injury
Drug-induced skeletal muscle toxicity is a serious liability illustrated by cerivastatin (Baycol), the 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitor that was withdrawn from the market in 2001 after it was associated with 100 rhabdomyolysis-related deaths. Furthermore, the incidence of skeletal muscle injury is becoming increasingly more prevalent in preclinical evaluation of new therapeutic targets. At the same time, commonly used serological biomarkers, including creatine kinase (CK), aldolase, and aspartate aminotransferase (AST) lack sensitivity and specificity, particularly in rats, and this limitation precludes their utility as accurate biomarkers of skeletal muscle toxicity. Consequently, preclinical detection of skeletal muscle toxicity is typically confirmed by histopathologic evaluation, with serological biomarkers serving only as adjuncts to the histopathologic findings. Muscle toxicity is common following recreational use of stimulants such as novel psychoactive substances. 
MicroRNAs (miRNAs) are small (~22 nucleotide-long) non-protein coding RNA species involved in post-transcriptional gene-product regulation. These miRNAs are candidates to act as circulating biomarkers for muscular injury relating to NPS because certain species are muscle specific with proof of concept established for reporting human muscular dystrophies.  In blood, miRNAs are stable because they are protected from degradation by extra-cellular vesicles (such as exosomes), RNA binding protein complexes (such as argonaute 2 – Ago2) and high-density lipoproteins. As they are amplifiable and some are tissue restricted, miRNAs represent a reservoir for biomarker discovery. miRNAs are conserved across species making them potential translational safety biomarkers. For example, liver-enriched miR-122 is released by injured hepatocytes and is a circulating biomarker for liver toxicity in zebrafish, rodents and humans. 

The objective of this sub-study is to determine whether a panel of miRNAs can report muscle toxicity in humans and to explore the relationship between injury and the drug identified in the circulation, using samples collected during the IONA study.

=AIMS AND OBJECTIVES
This project will seek to identify NPS that may be involved in toxicity experienced by patients presenting to acute hospitals, especially emergency departments. This will be achieved using routine data collected by UK NPIS poisons centres and NHS Toxicology laboratories together with analytical evidence of exposure to NPS from samples taken either during normal NHS care or, in participating hospitals, for the purposes of the research.

Specific aims of the study are
1. Identify trends in enquiries to the NPIS (telephone and internet) relating to NPS and characterize and monitor the epidemiology of reported exposures
2. Identify trends in the numbers of samples positive for NPS as identified in participating NHS laboratories

3. Develop sophisticated mathematical models for analyzing NPIS and toxicology laboratory data

4. Further develop methods of screening, analysis and quantification for new/emerging NPS in biological samples (urine, oral fluid and blood)
5. Analyse samples from patients with acute severe toxicity relating to NPS to identify responsible agents

6. Link the presence of analytically confirmed NPS exposure with the toxic effects experienced
7. Measure potential miRNA biomarkers for muscle toxicity and correlate these with clinical data provided to the study such as creatine kinase, temperature etc
METHODS
Type of study

The research involves 4 complementary strands, each of which is a non-interventional observational study, using data as follows:


(1) Fully anonymised aggregated clinical data that is routinely collected by the NPIS to identify drugs and products reported to be involved in episodes of toxicity, including temporal and geographic trends.
(2) Fully anonymised aggregated data on findings of extended urine screening performed for drugs of misuse by NHS toxicology laboratories as part of normal clinical practice.
(3) Linked-anonymised residual samples (blood/urine/oral fluid) from those originally sent to NHS toxicology laboratories for toxicology screening as part of that patient’s usual clinical care
(4) Research samples (blood/urine/oral fluid) and clinical details, provided with patient consent, from hospital emergency departments participating as research sites. 
The study will link the reported history of exposure and/or analytical findings with reported clinical features of acute toxicity. 


Participants
The target population is recreational drug users presenting to health services (especially emergency departments) with acute severe toxicity associated with suspected recreational drug use. 

Research methods
Study 1. Analysis of NPIS enquiry data
Telephone enquiries to the 4 UK NPIS Units (Newcastle, Birmingham, Cardiff, and Edinburgh) are logged on a common server so that a full national dataset is available to all units in real time. This is necessary to ensure that any NPIS Unit is able to provide further advice about a case that may have previously been handled by a different Unit. This gives the NPIS the capability of putting together aggregated information about enquiries relating to individual substances. There were 1561 telephone enquiries related to 61 drugs of misuse that were being monitored during 2013/14, constituting 3.0% of the 55,000 telephone enquiries handled by the service annually. Of these, 515 related to NPS, including 65, 186 and 168 relating to mephedrone, SCRAs and unspecified ‘legal highs’ respectively. 
NPIS is also able to monitor number of hits to relevant NPS entries on the poisons information database TOXBASE.60 This gives an indication of how often health professionals seek information about individual substances as a proxy measure of how often these are encountered.  During 2013/14 there were over 58,000 TOXBASE accesses relating to the 61 drugs of misuse that were being monitored. This was an increase of 10.3% over the previous year and these substances represent 4.0% of all TOXBASE accesses. These accesses included almost 15,000 to information about NPS.
As part of its public health surveillance function, NPIS currently analyses these data and provides reports on request to official organizations such as the ACMD, DEWS and EMCDDA. Data are also published annually as part of the NPIS annual report. The proposed research will involve more detailed epidemiological analysis using fully anonymised NPIS records. This will include mathematical modeling to study trends and geospatial factors with the intention of developing methods for earlier prediction of public health impact from emerging substances.
	Study 1

Inclusion criteria
	Exclusion criteria

	· Enquiry involving suspected systemic NPS exposure

· Originating from a UK based NHS health professional
· Any age
	· Non UK enquiries

· Enquiries made from educational, public health or governmental sources
· Other enquiries not involving a specific patient exposure


Data collected
NPIS is able to provide an anonymised dataset which can be downloaded from its telephone call logging database (the UK Poisons Information Database, UKPID). Anonymised data are also available for accesses to relevant information on TOXBASE. The specific data to be provided for study is listed in the table below

	Telephone enquiry records
	TOXBASE access records

	· Date and time of enquiry

· Age and sex of drug user

· Postcode of enquirer (first 4 digits)

· Enquiry source (Hospital, GP, NHS111 etc)

· Substance(s) reported and route of administration

· Circumstances (accidental, intentional, recreational etc)

· Medical history

· Clinical features reported

· Poisoning severity score61
	· Date and time of access

· Postcode of registered user (first 4 digits)*

· Enquiry source (Hospital, GP, NHS111 etc)

· Substance accessed

*Note that users are registered as whole institutions/departments rather than as individual health professionals




Study 2. Collation of toxicology data provided by participating NHS laboratories
Most NHS laboratories perform limited screening for drugs of misuse, usually involving urine samples, but sometimes oral fluid or occasionally blood. These screens generally cover traditional drugs of misuse and may not identify many NPS. If use of a NPS is suspected, more detailed screening and confirmatory analysis can be sought from a specialist NHS Toxicology lab. The degree of sophistication and detail of the screens varies from service to service. Some offer targeted screening (i.e. are able to screen for compounds with commercially available standards). Some use older gas chromatography – mass spectrometry based systems which may lack information to detect newer drugs. Others have access to newer accurate mass and high resolution MS (time of flight or orbitrap), but may lack the time and/or resources to undertake detailed examination to identify newly emerging substances.  The proposed research will involve collation of data on numbers of positive samples for recreational drugs (including NPS, as covered by these screens) for patients with acute toxicity whose samples have been handled in participating specialist toxicology laboratories.  These data will be used to study temporal and geospatial trends in positive samples for substances and linked with trends for NPIS enquiry data. 
	Study 2

Inclusion criteria
	Exclusion criteria

	· Person with suspected recreational drug exposure

· Sample provided as part of routine clinical care
· Any age
	· Samples collected for investigation of suspected non-accidental injury
· Non UK cases 


Data collected

NHS laboratories are able to provide data as supplied to them on the original request form and the following will be provided to the research team for further analysis

· Date and time of sample

· Age and sex of drug user

· Postcode of drug user’s NHS registered address (first 4 digits)

· Treating hospital

· Reason for request (routine screening, acute toxicity etc)

· Reported clinical features (note, this is unlikely to be comprehensive)
Study 3. Further analysis of samples already collected as part of clinical care. 
This study will use residual linked-anonymised urine/ blood/oral fluid samples taken from people with suspected severe acute toxicity that have already been subject to routine toxicological screening in the NHS specialist toxicology laboratory, with the results of that reported back to the clinical team as normal. These samples will be provided to the HPRU in Newcastle where, using state of the art equipment and methods (full scan MS/MS with SWATH acquisition,62, further details below) they will be subject to more detailed analysis for detection of NPS that are not detected by extended NHS toxicology screening. Samples included in the research will include:

(a) those found to be negative on an extended drug screen, where toxicity is not associated with the drugs of misuse identified by the screening panel used in the NHS toxicology laboratory.

(b) A selection of samples found to be positive on extended NHS toxicology laboratory drug screening, where the pattern of clinical toxicity is severe or inconsistent with substances identified.  This is because the presence of a traditional drug or identified NPS does not exclude co-exposure to other NPS. Such samples can also be used for quality control purposes, ensuring that participating laboratories, including the HPRU, are providing consistent analytical findings.
These samples will be provided to the HPRU together with the clinical information originally provided on the toxicology request form. Samples and data will be provided in linked-anonymised format, with the link to the person’s identity being held only in the participating NHS toxicology laboratory. Occasionally, samples of substances taken are also available and these may also be sent with the available clinical samples. Positive analytical results identifying NPS will be passed back to the NHS laboratory providing the sample which will in turn report this back to the clinical team. If further clinical details are required to inform the analysis or interpretation of the result, these would only be sought from the clinical team treating the drug user by staff in the NHS toxicology laboratory. Clinical advice for managing people with suspected drug toxicity is available from the National Poisons Information Service (NPIS) as needed.
Participating NHS labs will obtain local approval as research sites and the research in each will be lead by a principal investigator who will be part of the research team.

	Study 3

Inclusion criteria
	Exclusion criteria

	· Person with suspected recreational drug exposure

· Sample sent from acute NHS hospital

· Presence of acute toxicity as reported in request form or sample from an acute hospital site
· Sample provided, analysed and reported as part of routine clinical care
	· People without evidence of clinical toxicity

· Those undergoing routine drug screening as part of drug treatment/rehabilitation

· Children and young people <16 y

· Samples collected for investigation of suspected non-accidental injury 


Obtaining written informed consent for the use of these samples for research is not feasible because this would require the hospital where the drug user is being managed to be a full research site. To obtain wider coverage the study needs to be able to include samples from people presenting to a large number of UK NHS hospitals and there is currently no viable mechanism for establishing all UK hospitals as research sites.  
Provision of samples for research purposes without specific consent is considered ethically justifiable because 

· The study involves the study of biological samples that have already been provided for similar clinical purposes (identification of recreational drugs, including traditional illegal drugs)
· More detailed analysis of samples may reveal NPS associated with toxicity and this has potentially important benefits for recreational drug users in general
· Identification of NPS can be fed back to the Toxicology lab and subsequently to the clinical team managing the person with suspected drug toxicity. Although this will only be of clinical value in a small number of people with prolonged features, this may occasionally prevent other investigations being performed.
· Results will be of interest to the drug user and the clinicians involved in management.
· Samples are suitably anonymised so cannot be identified except by the toxicology laboratory supplying the sample. The HPRU research team will not be able to identify the individual, although the linked-anonymised design allows the local NHS laboratory to contact the responsible clinical team to clarify clinical information or to feed back results of clinical relevance as needed.
Data provided with the sample(s)

NHS laboratories are able to provide data as supplied to them on the original request form and the following will be provided to the research team with the biological samples:

· Date and time of sample

· Age and sex of drug user

· Postcode of drug user’s NHS registered address (first 4 digits)

· Treating hospital

· Reported clinical features

Study 4. Collection of samples for research purposes from people attending participating emergency departments 
Potential limitations of restricting the research to samples collected for clinical purposes are 


(a) It may not be considered clinically necessary in individual patients for samples to be sent for toxicology screening, even if severe toxicity is present.


(b) It may be difficult to obtain detailed clinical information to link with results of analyses, as the information available is restricted to that provided on the request form (although some clarification between the NHS lab and the requesting clinician may be possible).


For this reason, it is appropriate to collect samples (blood, urine, oral fluid, the remainder of substances taken) from people presenting to acute NHS hospitals with severe toxicity associated with suspected NPS use, with informed consent from those with capacity. This allows the collection of high quality and more complete clinical information according to a pre-specified protocol and also allows clarification of detail directly between the local clinician/researcher and the central research team. Multiple samples may be provided from the same patient, if available and consent has been provided, so that pharmacokinetic and pharmacodynamic information can be collected, including half-life of the parent drug implicated and the formation of metabolites.
While it would be ideal if every UK emergency department was set up as a research site to provide a comprehensive UK-wide coverage, this is not feasible within the financial and administrative resources available. Therefore, this research aspect will involve a restricted number of selected emergency departments where there is a local researcher willing to lead the research in that centre. This will initially be a small number of departments (approximately 10), but the number is expected to grow as the research progresses.

	Study 4

Inclusion criteria
	Exclusion criteria

	· Patient with suspected novel psychoactive substance exposure 
· Patient with severe or unexpected opioid toxicity1 
· Presence of severe acute toxicity (See text) 

· Patient consent (immediate or retrospective)
	· Refusal of consent

· Absence of severe toxicity

· Children and young people <16 y

· Samples collected for investigation of suspected non-accidental injury 


*Note that in Scotland, resources allow samples to be taken and analysed in all those attending emergency departments with suspected toxicity following use of NPS. Samples from patients not meeting criteria for severe toxicity will be sent to the Scottish Police Authority Forensic Science (Edinburgh) laboratory
1e.g. rapidly developing unconsciousness, hypotension, pulmonary oedema, pinpoint pupils and response to the antidote naloxone
Patients with any of the features listed in the table below at any time after presentation (in the absence of another identified cause) will meet study criteria for acute severe toxicity. These criteria will be kept under review and updated as needed as the study progresses. However, because it is hard to predict all possible severe toxic effects that could result from exposure to NPS, it is important that local principle investigators have the flexibility to include participants with other severe manifestations of toxicity, provided details of these effects are recorded and can be justified.
TABLE: Criteria for severe toxicity (present at any time after exposure)
	· Fever > 38.5 oC
· Clinically important hypothermia
· Glasgow coma scale < 8a
· ITU/HDU/CCU admission
· Respiratory insufficiency
· Requirement for intubation and ventilation

· Seizures

· Hallucinations/psychosis
· Extreme agitation
· Severe or prolonged (> 24 h) behavioural disturbance 

· Arrhythmia

· Chest pain or ECG evidence of cardiac ischaemia or myocardial infarction
	· Acidosis (arterial or venous pH < 7.35 or bicarbonate < 20 mmol/L)
· Severe electrolyte or fluid disturbances

· Hypoglycaemia (<1.7 mmol/L)

· Methaemoglobinaemia (>50%)
· Tachycardia > 140 /min

· SBP > 180 mmHg

· SBP < 80 mmHg

· Acute kidney injuryb
· Creatine kinase activity raised (> 1000 IU/L)

· ALT/AST activity  > 300 IU/L

· PT > 15 s or INR > 1.3

· Death

· Poisons Severity Score61 of 3 (Severe) c 
· Other severe manifestations of toxicity, as determined and justified by the investigator


aIn the absence of likely alternative causes (e.g. severe alcohol intoxication, use of sedative drugs etc).
bDefined as a rise in serum creatinine of ≥26 micromol/litre within 48 hours, a 50% or greater rise in serum creatinine known or presumed to have occurred within the past 7 days, or a fall in urine output to less than 0.5 ml/kg/hour for more than 6 h63
cCriteria for PSS 3 relevant to recreational drug use include abnormal chest Xray with symptoms, generalized paralysis, blindness or deafness 
Recruitment and consent arrangements
People meeting the inclusion criteria will be identified by the responsible clinician, who will assess capacity to make a decision about participation in the research.  This will occur as soon as possible after admission. It will be assumed that a potential participant has capacity unless there is proof that they do not have capacity for this specific decision, as provided by the capacity assessment made by clinical team.
Potential participants with capacity

If the potential participant has capacity and is willing to discuss the research, they will be seen by a member of the local research team who will verify inclusion and exclusion criteria, explain the study and give them a participant information sheet and consent form The potential participant will be given the time they need to decide if they are willing to participate and to sign the consent form. It is important to collect initial samples as soon as possible after presentation, but if the potential participant would like more time to consider their decision, it is still possible to include them in the research as they may subsequently consent to previously taken clinical samples held routinely in the NHS lab being used for the research.
As many samples as possible will be obtained by using residuals of those already taken for clinical purposes. However, if these residuals are not available (which will be infrequent), fresh 
blood samples will be taken for research purposes, but only once written informed consent to participation in the study has been obtained and with the participant’s verbal consent for each additional venepuncture.

Potential participants lacking capacity

Impaired capacity is common in the target participant group because of drug/alcohol intoxication, but it is important that these patients are included in the research as they constitute a more severely affected cohort. Restricting the study to participants with capacity to give consent would substantially reduce the capability of the research to identify rapidly those NPS associated with serious toxicity. Inclusion of patients lacking capacity will entail little or no discomfort, as additional venepuncture for research purposes, in advance of consent, is not proposed.

If capacity is not present it is proposed that residual blood from samples taken for clinical purposes and non-invasively collected oral fluid and/or urine samples are stored locally until the patient regains capacity, at which time delayed consent for provision of these samples for the research, together with the necessary clinical data, can be sought. If consent is refused the samples would be not be used for the research. The justification for collection of samples in advance of consent is that this is time critical, needing to occur as soon as possible after admission, before plasma drug concentrations fall as a result of metabolism and excretion. Note that early blood sampling is part of the routine clinical care of patients presenting with drug toxicity ands storage of residual clinical samples in case of the need for further/repeated analysis is standard practice in NHS biochemistry laboratories. 
These consent arrangements allow the study to be discussed directly with the potential participant and for informed consent to be obtained before samples are used for research. This discussion can occur at the time of blood/urine/oral fluid sampling if the potential participant is considered to have capacity, but when necessary, this discussion can be delayed until capacity is restored. 
There will be a small number of potential participants who have impairment of capacity that persists, including patients who require prolonged ventilation. In the event of fatal toxicity it is possible that capacity would not be present at any time between presentation and death. Under these circumstances of very severe toxicity, the analysis for responsible NPS is of critical importance. 

It is therefore proposed that for research sites in England and Wales, if after at least 12 hours capacity has not been regained, support for inclusion of the potential participant will be sought from a consultee, consistent with Department of Health Guidance and Section 32(3) of the Mental Capacity Act 2005,
 using arrangements approved by a Research Ethics Committee. This would be a personal consultee if available, i.e. a person who knows the person lacking capacity well, but is not acting in a professional or paid capacity, such as a family member, non-paid carer or friend.  If an appropriate personal consultee cannot be identified after reasonable steps have been taken, a nominated consultee (or Professional Legal Representative, PLR) will be approached. Arrangements for nominated consultees will be made locally in research sites, in accordance with DH guidance. Advice on inclusion of the potential participant in the research will be sought using the Participant Information Sheet and recorded using a Consultee Declaration Form 

For research sites in Scotland, arrangements will be consistent with the Adults with Incapacity (Scotland) Act 2008. Consent will be sought from a person with relevant powers (i.e. their guardian, welfare attorney or closest family member if these have not been appointed). Consent for inclusion of the potential participant in the research will be sought using the Participant Information Sheet and recorded using the Consent Form (Person with relevant powers).

Note that, irrespective of the advice of consultees (England and Wales) or consent provided by people with relevant powers (Scotland), potential participants without capacity will be informed about the research in as clear and appropriate a way as possible and those that express objections to participation will be not be included.
In the event of capacity being restored, participants will be asked for consent to continue in the study and this decision will be supported by the Participant Information Sheet .They will be given the option to consent to remain in the study, to decline consent but to allow data and samples already collected to be used for the research or to decline consent and refuse permission. A Consent Form (Person previously included when they did not have capacity)  is available to record this decision. 

For patients with fatal toxicity, toxicological screening may be carried out as part of the Coroner’s (Procurator Fiscal in Scotland) investigation and this would take precedence over this research. The clinical and research teams involved would provide samples or analysis results to the Coroner/ Procurator Fiscal as requested. Collation of post mortem toxicology data from coroner’s inquests is not a focus of this project as this has been undertaken by the npSAD study. 

Recruitment, capacity and consent arrangements are summarized in the algorithm below.
Recruitment algorithm















Schedule of events (Study 4)
	Action
	Clinical or research?
	Notes
	n*
	
	

	
	
	
	E&W
	Scot
	All

	Identification of patient with suspected acute severe NPS toxicity
	Usual clinical practice
	All potential participants
	400
	200
	600

	Capacity assessment
	Usual clinical practice
	All potential participants
	400
	200
	600

	Taking consent
	Research
	Participants with capacity or when capacity restored within 12 h
	350
	175
	525

	Identification and consent/agreement from consultee/person with relevant powers
	Research
	Participant without capacity for more than 12h
	50
	25
	75

	Blood sample 1
	Usual clinical practice
	Additional blood may be taken for research purposes at time of clinically indicated venesection
	400
	200
	600

	Urine sampling 1
	Research
	
	400
	200
	600

	Oral fluid sampling 1
	Research
	
	400
	200
	600

	Reassessment of capacity
	Usual clinical practice
	
	200
	100
	300

	Consent from person previously entered when they did not have capacity
	Research
	
	50
	25
	75

	Completion of data collection sheet
	Research
	See Appendix 2
	400
	200
	600

	Blood sample 2
	Usual clinical practice
	Patients with persisting toxicity
	100
	50
	150

	Urine sampling 2
	Research
	Patients with persisting toxicity
	100
	50
	150

	Oral fluid sampling 2
	Research
	Patients with persisting toxicity
	100
	50
	150

	Blood sample 3
	Usual clinical practice
	Patients with persisting toxicity
	50
	25
	75

	Urine sampling 3
	Research
	Patients with persisting toxicity
	50
	25
	75

	Oral fluid sampling 3
	Research
	Patients with persisting toxicity
	50
	25
	75

	Blood sample 4**
	Usual clinical practice
	Patients with persisting toxicity
	20
	10
	30

	Urine sampling 4**
	Research
	Patients with persisting toxicity
	20
	10
	30

	Oral fluid sampling 4**
	Research
	Patients with persisting toxicity
	20
	10
	30


* Estimated for 25 research sites over 4 years
** Further samples may be taken in a small number of patients with prolonged persisting toxicity

Data provided

As well as biological samples (described above), research sites will supply demographic and clinical information using a structured data collection form 
Analysis of residual drug product

Occasionally patients with suspected recreational drug toxicity may have some of the product they have used in their possession when they present to hospital, such as unopened or opened packets, powders, herbal material etc. Analysis of these products is very useful as it is technically easier to identify NPS in them than in biological samples and the results of analysis inform the more challenging analysis of blood, urine or oral fluid. 

Some participants are willing to donate such products to the study for analysis. Prior to this amendment, such samples were sent with the biological samples and clinical data to the HPRU laboratory in Newcastle, provided the clinician did not suspect that the product contained controlled substances.

There are, however, difficulties with this approach as investigators cannot be certain that there are no controlled substances involved and there is increasing evidence that so-called ‘legal high’ products do sometimes contain substances controlled under the Misuse of Drugs Act.  Furthermore, psychoactive substances that have previously not been controlled will be captured by the Psychoactive Substances Act 2016 when this comes into force.   Although the HPRU laboratory in Newcastle has a license for handling controlled substances, there are legal difficulties with transfer of such samples between the participating hospital and the HPRU laboratory.   
Home Office advice is that special precautions are needed for transfer of these samples. They already have a system in place for transfer of drug product samples to laboratories in their Forensic Early Warning System (FEWS) and have agreed that this system can also be used for samples of drug product collected in the IONA study. These would be sent from the local research site to a FEWS laboratory using a courier approved by them for this purpose. 

The detailed instructions for this are provided in Appendix 4.  The drug sample would be put in an evidence bag provided for this and labelled with the participants study identification number. This allows the results of the analysis to be linked to the participant’s clinical details and biological analytical sample results without the FEWS laboratory being able to identify the individual. The sample would then be transported to one of the Home Office-approved FEWS laboratories by the courier.

Donation of drug samples by participants is voluntary. The process is described in the various information sheets and consent for donation is provided via the consent form.
Confidentiality and data protection

All identifiable data used in the research will be held in the Newcastle Hospitals NHS Foundation Trust, with electronic data stored on password protected computers. Processing of data will be subject to standard NHS data protection policies with approval from the Trust Caldicott Guardian. As for all NHS staff, those with access to the data will be subject to NHS policies and procedures for information governance. Fully anonymised research results will be shared with research partners as needed for analysis, interpretation and writing up of reports and papers.
It is acknowledged that there is a theoretical risk of inadvertent identification of patients, for example by triangulating the clinical information collected with media reports that might identify an individual. The study team will take all reasonable steps to minimize this risk.

Study 1

The NPIS database (UKPID) contains identifiable sensitive data from clinical enquiries and is registered with the Caldicott guardians of all 4 participating NHS Trusts. Data used for the research will be downloaded into a separate database in linked-anonymised format with the permission of the data controllers of each participating NHS Trust. Researchers processing the data (e.g. for epidemiology or modeling purposes) will only have access to fully anonymised data from that database and will therefore not be able to identify individual patients. Use of linked anonymised (‘pseudonymised’) data in this format for research purposes without consent is consistent with current MRC guidance as the researchers are unable to identify the individuals involved.

Study 2

This involves the provision of linked anonymised data on positive samples from participating NHS toxicology Laboratories. These will include patient age and sex, home post code (first 4 digits only), information provided on clinical features (without identifiers) as reported on the original NHS request form and results of toxicology screening. Use of these data without consent is consistent with MRC guidance, as for Study 1.
Study 3:
The data provided to the central research team in Newcastle will include patient age and sex, home post code (first 4 digits only), information provided on clinical features (without identifiers) as reported on the original NHS request form, results of toxicology screening, the nature and timing of the exposure and the timing of sample collection. Data held by the research team will be identified only by a laboratory number, which acts as the link between the data and the identity of the patient; this link is held by the local NHS toxicology laboratory and the central research team will have no access to that. Use of these data without consent is consistent with MRC guidance, as for Study 1. Similarly, for tissue samples (blood, urine, oral fluid),  MRC guidance and the Human Tissue Act 2004 state that exceptions to the need for consent apply when material is collected from living persons (when the sample is taken), are anonymous
 and the research project is approved by an NHS Research Ethics Committee.
Study 4: Collection of samples for research purposes

Clinical records will be retained by the local researcher. Information passed on to the research team in Newcastle will include a study number, the age, sex and postcode (first 4 digits) of the patient, the nature and timing of the exposure, the source of the recreational drugs (internet, shop, dealer, friend, relative or other), the timing of sample collection and the recorded clinical features (using a structured data collection form). The great majority of samples and data will be provided with consent in place at the time of transfer to the research team, but there will be a small number of samples collected without consent from adults with incapacity. Arrangements are in place to allow this by means of appropriate declarations from personal or nominated consultees (England and Wales) or consent from persons with relevant powers (Scotland).
Statistical aspects

Information on expected numbers of patients and samples are provided in the Table below. There is uncertainty about the amount of data that may be available for studies 2-4 and these numbers will be updated as necessary by a protocol amendment as the study progresses.
Descriptive statistics will be used for studies 1 and 2 and will characterize the epidemiology of poisons service enquiries about NPS and of positive toxicology screening samples handled in NHS Toxicology laboratories. 
For studies 3 and 4, formal statistical analysis is unlikely to be required. Useful data linking particular features of toxicity with analytical conformation of exposure is valuable even if this is achieved in a single patient. 

No hypothesis testing, e.g. comparing toxicity between agents, is envisaged for data collected in any of the studies and as such formal power calculations are not needed.

Table : Estimated sample sizes
	Study
	Annual numbers expected (overall)

	1. NPIS data

(a) Telephone enquiries
(b) TOXBASE accesses
	1550 drug of misuse, 400 NPS/ ‘Legal High’

55,000 drug of misuse, 5,000 NPS/‘Legal High’



	2. NHS Toxicology  labs – data from screening


	1000 (estimated) anonymised screening results 

	3. Samples from NHS toxicology labs


	50 (estimated) from patients with acute toxicity

	4. Samples from research sites


	100 (estimated) from patients with acute toxicity in England and Wales 
An additional 50 samples annually are estimated to be available from patients with less severe toxicity presenting in Scotland


Research approvals

Ethical approval for the study has been obtained from a Research Ethics Committee. Research Management and Governance approvals will be sought as appropriate from participating NHS organizations (NHS Trust Emergency Departments participating in study 4 and NHS Trust Toxicology laboratories participating in studies 2-4). 
As part of this process, appropriate Material Transfer Agreements/Contracts will be arranged to allow transfer of biological samples between research sites. These samples will be kept in accordance with local policies and destroyed once analysis has been completed or within 1 year of the end of the 5 year research project (whichever is the earliest). A license from the Human Tissue Authority is not needed for storage of samples collected with ethical approval.
Analytical methods

Blood, plasma, urine and oral fluid samples will be analysed for a range of psychoactive substances using modern mass spectrometric based techniques. A major challenge for the analysis of novel psychoactive substances is that new substances with unknown metabolites are constantly emerging. A combination of targeted screening – Multiple Reaction Monitoring, precursor and neutral loss ions scans – and high resolution data dependent and data independent methodologies will be utilized, using triple quadrupole, ion trap and time of flight mass spectrometers, to provide a comprehensive profile of the emerging psychoactive substances and their metabolites. Psychoactive substances and metabolites will be identified using an integrated workflow incorporating qualitative exploration, rapid profiling and data interrogation using metabolomic software.
Evaluation of certified analyte reference standards is required for validating methodology. Up to date blood, plasma and urine analytical methods, targeting as many NPSs for which reference standards are currently available, are critical to effectively monitoring NPSs. In addition, these reference materials will be used to create and customise a NPS mass spectral library data base for fast and effective identification and confirmation of unknown compounds.
Nominal-mass multiple reaction monitoring (MRM) triggered product ion spectra detection will be employed for targeted compounds using triple quadrupole or hybrid triple quad-linear ion trap instruments. However, high-resolution and accurate mass tandem MS using time of flight mass spectrometers  provide accurate mass information on both the parent molecule and fragment ions, affording greater specificity and potentially simplifying data interpretation. Novel non-targeted analytical techniques using a LC-QqTOF high-resolution tandem mass spectrometer will be employed to identify novel NPSs and their metabolites. Both data dependant and data independent non-targeted methodologies will be developed. The data independent methods will employ SWATH acquisition (Sequential Windowed Acquisition of all THeoretical mass spectra), which sequentially acquires MS/MS of all precursor ions across a specified mass range, by breaking down the mass range into small windows.62 In every scan cycle, the instrument rapidly and sequentially acquires MS and MS/MS of all mass windows across the specified mass range. Since the approach is non-targeted, it should not require future modifications for incorporating newly emerging compounds, and MS and MS/MS spectra acquired for unknown compounds can be identified retrospectively via data re-interrogation against the reference spectra in the in-house data base.
Once a new drug has been identified and an appropriate standard is available, this can be added to the targeted screening using LC-MS/MS performed in Toxicology laboratories. A list of substances currently identified by targeted screening in Newcastle and of available standards (as of January 2015) is provided in Appendix 3.
Circulating miRNA biomarkers of drug-induced muscle injury
To study muscle toxicity an aliquot (100ul) will be taken of the serum/plasma collected (non-heparinised samples only) as part of the IONA study and a panel of muscle-enriched miRNAs (together with control species) will be measured in the university of Edinburgh using PCR techniques established and validated there. The miRNAs will subsequently be correlated with current muscle injury biomarkers (CK) and other patient parameters such as temperature and the drug identified in the sample.
Mathematical and modelling methods

NPIS telephone and TOXBASE enquiries and positive toxicology laboratory samples will be used as indices of NPS use. Temporal trends in both types of enquires will be analysed using time series analyses undertaken at short sample periods, which will be used to alert the HPRU to trends in use.  Bayesian disease mapping techniques will be used to analyse spatial and temporal trends in records for NPS. Area-based autoregressive modeling (CAR models) will identify spatial variation in NPS use across the study area, whilst also highlighting potential risk factors (socio-economic status, age distribution etc).  State-space time series analysis will be used to investigate the impact of drug control policies and the interplay between telephone and web enquiries. 
Dissemination of research results
Research outputs will be discussed with the steering group and reported to the NIHR as funder of the research on an annual basis. Important research findings will be provided to official organizations such as the UK Focal Point, ACMD and EMCDDA, presented at scientific meetings and submitted for publication as appropriate.

Information obtained by the research will be used to inform NPIS guidance for NHS health professionals published on TOXBASE.

Communication of research findings to the general public and particularly potential NPS users is of great importance. This will be achieved via the study website, by articles in the lay media and via local Drug and Alcohol Action Teams. The project is developing robust arrangements for patient and public involvement (PPI) for designing, conducting and reporting the research and this expertise will be used in disseminating research results.
REFERENCES
1.
Hill SL, Thomas SH. Clinical toxicology of newer recreational drugs. Clin Toxicol (Phila) 2011;49(8):705-19.

2.
James D, Adams RD, Spears R, et al. Clinical characteristics of mephedrone toxicity reported to the U.K. National Poisons Information Service. Emerg Med J 2010;28(8):686-9.

3.
Wood DM, Davies S, Greene SL, et al. Case series of individuals with analytically confirmed acute mephedrone toxicity. Clinical toxicology (Philadelphia, Pa 2010;48(9):924-7.

4.
Chan WL, Wood DM, Hudson S, Dargan PI. Acute psychosis associated with recreational use of benzofuran 6-(2-aminopropyl)benzofuran (6-APB) and cannabis. J Med Toxicol 2013;9(3):278-81.

5.
Jebadurai J, Schifano F, Deluca P. Recreational use of 1-(2-naphthyl)-2-(1-pyrrolidinyl)-1-pentanone hydrochloride (NRG-1), 6-(2-aminopropyl) benzofuran (benzofury/ 6-APB) and NRG-2 with review of available evidence-based literature. Human psychopharmacology 2013;28(4):356-64.

6.
Rose SR, Poklis JL, Poklis A. A case of 25I-NBOMe (25-I) intoxication: a new potent 5-HT2A agonist designer drug. Clinical toxicology (Philadelphia, Pa 2013;51(3):174-7.

7.
Hill SL, Doris T, Gurung S, et al. Severe clinical toxicity associated with analytically confirmed recreational use of 25I-NBOMe: case series. Clinical toxicology (Philadelphia, Pa 2014;51(6):487-92.

8.
Zuba D, Sekula K, Buczek A. 25C-NBOMe--new potent hallucinogenic substance identified on the drug market. Forensic science international 2013;227(1-3):7-14.

9.
Kamour A, James D, Spears R, et al. Patterns of presentation and clinical toxicity after reported use of alpha methyltryptamine in the United Kingdom. A report from the UK National Poisons Information Service. Clinical toxicology (Philadelphia, Pa 2014;52(3):192-7.

10.
Boland DM AW, Hime GW, Hearn WL. Fatality due to acute alpha-methyltryptamine intoxication. Anal Toxicol 2005;29(5):394-7.

11.
Wood DM, Dargan PI. Using Internet Snapshot Surveys to Enhance Our Understanding of the Availability of the Novel Psychoactive Substance Alpha-methyltryptamine (AMT). Substance use & misuse 2013.

12.
Schep LJ, Slaughter RJ, Vale JA, Beasley DM, Gee P. The clinical toxicology of the designer "party pills" benzylpiperazine and trifluoromethylphenylpiperazine. Clinical toxicology (Philadelphia, Pa 2011;49(3):131-41.

13.
Wood DM, Dargan PI, Button J, et al. Collapse, reported seizure--and an unexpected pill. Lancet 2007;369(9571):1490.

14.
Nakamae T, Shinozuka T, Sasaki C, et al. Case report: Etizolam and its major metabolites in two unnatural death cases. Forensic science international 2008;182(1-3):e1-6.

15.
Hill SL, Harbon SC, Coulson J, et al. Methoxetamine toxicity reported to the National Poisons Information Service: clinical characteristics and patterns of enquiries (including the period of the introduction of the UK's first Temporary Class Drug Order). Emerg Med J 2013;31(1):45-7.

16.
Wood DM, Davies S, Puchnarewicz M, Johnston A, Dargan PI. Acute toxicity associated with the recreational use of the ketamine derivative methoxetamine. European journal of clinical pharmacology 2012;68(5):853-6.

17.
Shields JE, Dargan PI, Wood DM, Puchnarewicz M, Davies S, Waring WS. Methoxetamine associated reversible cerebellar toxicity: three cases with analytical confirmation. Clinical toxicology (Philadelphia, Pa 2012;50(5):438-40.

18.
Dargan PI, Hudson S, Ramsey J, DM. W. The impact of changes in UK classification of the synthetic cannabinoid receptor agonists in 'Spice'. Int J Drug Policy 2011;22(4):274-7.

19.
Further consideration of the synthetic cannabinoids. 2012. (Accessed at https://www.gov.uk/government/publications/acmd-further-consideration-of-the-synthetic-cannabinoids.)

20.
Vardakou I, Pistos C, Spiliopoulou C. Spice drugs as a new trend: mode of action, identification and legislation. Toxicology letters 2010;197(3):157-62.

21.
McQuade D, Hudson S, Dargan PI, Wood DM. First European case of convulsions related to analytically confirmed use of the synthetic cannabinoid receptor agonist AM-2201. European journal of clinical pharmacology 2012;69(3):373-6.

22.
Hermanns-Clausen M, Kneisel S, Szabo B, Auwarter V. Acute toxicity due to the confirmed consumption of synthetic cannabinoids: clinical and laboratory findings. Addiction (Abingdon, England) 2013;108(3):534-44.

23.
Helander A, Backberg M, Hulten P, Al-Saffar Y, Beck O. Detection of new psychoactive substance use among emergency room patients: Results from the Swedish STRIDA project. Forensic science international 2014;243C:23-9.

24.
Helander A, Backberg M, Beck O. MT-45, a new psychoactive substance associated with hearing loss and unconsciousness. Clinical toxicology (Philadelphia, Pa 2014:1-4.

25.
Report of an Inquiry into new psychoactive substances. 2013. (Accessed 4th December, 2014, at www.drugpolicyreform.net/p/inquiry.html‎Cached)

26.
Addiction EMCfDaD. European drug report - trends and developments. 2013.

27.
Deaths Related to Drug Poisoning in England and Wales, 2012. 2013. (Accessed 7th November, 2014, at http://www.ons.gov.uk/ons/dcp171778_320841.pdf.)

28.
NPIS. National Poisons Information Ser vice: Report 2012/13; 2013.

29.
Dargan PI, Tang HC, Liang W, Wood DM, Yew DT. Three months of methoxetamine administration is associated with significant bladder and renal toxicity in mice. Clinical toxicology (Philadelphia, Pa 2014;52(3):176-80.

30.
McCann UD, Szabo Z, Scheffel U, Dannals RF, GA. R. Positron emission tomographic evidence of toxic effect of MDMA ("Ecstasy") on brain serotonin neurons in human beings. Lancet 1998;352(9):1433-7.

31.
den Hollander B, Rozov S, Linden AM, Uusi-Oukari M, Ojanpera I, Korpi ER. Long-term cognitive and neurochemical effects of "bath salt" designer drugs methylone and mephedrone. Pharmacology, biochemistry, and behavior 2013;103(3):501-9.

32.
Motbey CP, Karanges E, Li KM, et al. Mephedrone in adolescent rats: residual memory impairment and acute but not lasting 5-HT depletion. PloS one 2012;7(9):e45473.

33.
Shortall SE, Macerola AE, Swaby RT, et al. Behavioural and neurochemical comparison of chronic intermittent cathinone, mephedrone and MDMA administration to the rat. Eur Neuropsychopharmacol 2013;23(9):1085-95.

34.
Siedlecka-Kroplewska K, Szczerba A, Lipinska A, Slebioda T, Kmiec Z. 3-Fluoromethcathinone, a structural analog of mephedrone, inhibits growth and induces cell cycle arrest in HT22 mouse hippocampal cells. J Physiol Pharmacol 2014;65(2):241-6.

35.
Weed PF, Leonard ST, Sankaranarayanan A, Winsauer PJ. Estradiol administration to ovariectomized rats potentiates mephedrone-induced disruptions of nonspatial learning. Journal of the experimental analysis of behavior 2014;101(2):303-15.

36.
Martinez-Clemente J, Lopez-Arnau R, Abad S, Pubill D, Escubedo E, Camarasa J. Dose and time-dependent selective neurotoxicity induced by mephedrone in mice. PloS one 2014;9emente et al 2014 - (6):e99002.

37.
Angoa-Perez M, Kane MJ, Herrera-Mundo N, Francescutti DM, Kuhn DM. Effects of combined treatment with mephedrone and methamphetamine or 3,4-methylenedioxymethamphetamine on serotonin nerve endings of the hippocampus. Life sciences 2014;97(1):31-6.

38.
Angoa-Perez M, Kane MJ, Briggs DI, et al. Mephedrone does not damage dopamine nerve endings of the striatum, but enhances the neurotoxicity of methamphetamine, amphetamine, and MDMA. Journal of neurochemistry 2013;125(1):102-10.

39.
Kaizaki A, Tanaka S, Tsujikawa K, Numazawa S, Yoshida T. Recreational drugs, 3,4-Methylenedioxymethamphetamine(MDMA), 3,4-methylenedioxyamphetamine (MDA) and diphenylprolinol, inhibit neurite outgrowth in PC12 cells. The Journal of toxicological sciences 2010;35(3):375-81.

40.
Sparago M, Wlos J, Yuan J, et al. Neurotoxic and pharmacologic studies on enantiomers of the N-methylated analog of cathinone (methcathinone): a new drug of abuse. The Journal of pharmacology and experimental therapeutics 1996;279(2):1043-52.

41.
New Psychoactive Substances in England; a review of the evidence. 2014. (Accessed 7th November, 2014, at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/368587/NPSevidenceReview.pdf.)

42.
Wood DM, Davies S, Cummins A, et al. Energy-1 ('NRG-1'): don't believe what the newspapers say about it being legal. Emerg Med J 2011;28(12):1068-70.

43.
Davies S, Wood DM, Smith G, et al. Purchasing 'legal highs' on the Internet--is there consistency in what you get? Qjm;103(7):489-93.

44.
Consideration of the Novel Psychoactive Substances (‘Legal Highs’). 2011. (Accessed 4th December, 2014, at 

45.
Ramsey J, Dargan PI, Smyllie M, et al. Buying 'legal' recreational drugs does not mean that you are not breaking the law. Qjm 2010;103(10):777-83.

46.
Wood DM, Greene SL, Dargan PI. Emergency department presentations in determining the effectiveness of drug control in the United Kingdom: mephedrone (4-methylmethcathinone) control appears to be effective using this model. Emerg Med J 2011;30(1):70-1.

47.
Wood DM, Hill SL, Thomas SH, Dargan PI. Using poisons information service data to assess the acute harms associated with novel psychoactive substances. Drug testing and analysis 2014;6(7-8):850-60.

48.
Brandt SD, Sumnall HR, Measham F, Cole J. Second generation mephedrone. The confusing case of NRG-1. Bmj;341:c3564.

49.
Davies S, Wood DM, Smith G, et al. Purchasing 'legal highs' on the Internet--is there consistency in what you get? Qjm 2010;103(7):489-93.

50.
Wood DM, Davies S, Puchnarewicz M, et al. Recreational use of mephedrone (4-methylmethcathinone, 4-MMC) with associated sympathomimetic toxicity. J Med Toxicol 2010;6(3):327-30.

51.
Murray DB, Potts S, Haxton C, et al. 'Ivory wave' toxicity in recreational drug users; integration of clinical and poisons information services to manage legal high poisoning. Clinical toxicology (Philadelphia, Pa 2012;50(2):108-13.

52.
Lidder S, Dargan P, Sexton M, et al. Cardiovascular toxicity associated with recreational use of diphenylprolinol (diphenyl-2-pyrrolidinemethanol [D2PM]). J Med Toxicol 2008;4(3):167-9.

53.
National Programme on Substance Abuse Deaths (NPSAD). Drug-related deaths reported by Coroners in England, Wales, Northern Ireland, Guernsey, Jersey and the Isle of Man; Police forces in Scotland; & the Northern Ireland Statistics and Research Agency. Annual Report 2013 on deaths between January-December 2012. 2013. (Accessed October, 2014, at http://www.sgul.ac.uk/research/projects/icdp/our-work-programmes/pdfs/drd_ar_2013.pdf.)

54.
Annual Report on the Home Office Forensic Early Warning System (FEWS). A system to identify New Psychoactive Substances in the UK. 2014. (Accessed October, 2014, at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/344551/2014-08-12_-_FEWS_Annual_Report_Aug_2014_-_Final__2_.pdf.)

55.
Annual Report on the Home Office Forensic Early Warning System (FEWS). A system to identify New Psychoactive Substances in the UK. 2014. (Accessed 7th November, 2014, at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/344551/2014-08-12_-_FEWS_Annual_Report_Aug_2014_-_Final__2_.pdf.)

56.
Welsh Emerging Drugs and Identification of Novel Substances 2014. (Accessed October, 2014, at http://www.wedinos.org.)

57.
Philtre bulletin, Issue 2, Jan-Mar 2014. 2014. (Accessed October, 2014, at http://www.wedinos.org/resources/downloads/Philtre_Issue_2.pdf.)

58.
Helander A, Beck O, Hagerkvist R, Hulten P. Identification of novel psychoactive drug use in Sweden based on laboratory analysis--initial experiences from the STRIDA project. Scandinavian journal of clinical and laboratory investigation 2013;73(5):400-6.

59.
Backberg M, Beck O, Hulten P, Rosengren-Holmberg J, Helander A. Intoxications of the new psychoactive substance 5-(2-aminopropyl)indole (5-IT): a case series from the Swedish STRIDA project. Clinical toxicology (Philadelphia, Pa 2014;52(6):618-24.

60.
Bateman DN, Good AM. Five years of poisons information on the internet: the UK experience of TOXBASE. Emerg Med J 2006;23(8):614-7.

61.
Persson HE, Sjoberg GK, Haines JA, Pronczuk de Garbino J. Poisoning severity score. Grading of acute poisoning. Journal of toxicology Clinical toxicology 1998;36(3):205-13.

62.
Scheidweiler KB, Jarvis MJ, Huestis MA. Nontargeted SWATH acquisition for identifying 47 synthetic cannabinoid metabolites in human urine by liquid chromatography-high-resolution tandem mass spectrometry. Analytical and bioanalytical chemistry 2014.

63.
NICE. Acute kidney injury: Prevention, detection and management of acute kidney injury up to the point of renal replacement therapy. 2013.

64.
Wohlfarth A, Gandhi AS, Pang S, Zhu M, Scheidweiler KB, Huestis MA. Metabolism of synthetic cannabinoids PB-22 and its 5-fluoro analog, 5F-PB-22, by human hepatocyte incubation and high-resolution mass spectrometry. Analytical and bioanalytical chemistry 2014;406(6):1763-80.

65.
Corkery JM, Durkin E, Elliott S, Schifano F, Ghodse AH. The recreational tryptamine 5-MeO-DALT (N,N-diallyl-5-methoxytryptamine): a brief review. Progress in neuro-psychopharmacology & biological psychiatry 2012;39(2):259-62.

66.
Sanders B, Lankenau SE, Bloom JJ, Hathazi D. "Research chemicals": tryptamine and phenethylamine use among high-risk youth. Substance use & misuse 2008;43(3-4):389-402.

67.
Butler RA SJ. Highs and lows: patterns of use, positive and negative effects of benzylpiperazine-containing party pills (BZP-party pills) amongst young people in New Zealand. Harm Reduction Journal 2007;4:18.

68.
Advisory_Council_on_the_Misuse_of_Drugs. Control of 1-benzylpiperazine (BZP) and related compounds. In; 2008.

69.
Staack RF, Fritschi G, Maurer HH. New designer drug 1-(3-trifluoromethylphenyl) piperazine (TFMPP): gas chromatography/mass spectrometry and liquid chromatography/mass spectrometry studies on its phase I and II metabolism and on its toxicological detection in rat urine. J Mass Spectrom 2003;38(9):971-81.

70.
Wood DM, Button J, Lidder S, Ramsey J, Holt DW, Dargan PI. Dissociative and sympathomimetic toxicity associated with recreational use of 1-(3-trifluoromethylphenyl) piperazine (TFMPP) and 1-benzylpiperzine (BZP). J Med Toxicol 2008;4(4):254-7.

71.
De Paoli G, Brandt SD, Wallach J, Archer RP, Pounder DJ. From the street to the laboratory: analytical profiles of methoxetamine, 3-methoxyeticyclidine and 3-methoxyphencyclidine and their determination in three biological matrices. Journal of analytical toxicology;37(5):277-83.

72.
Hofer KE, Grager B, Muller DM, et al. Ketamine-like effects after recreational use of methoxetamine. Annals of emergency medicine 2012;60(1):97-9.

73.
Schifano F, Albanese A, Fergus S, et al. Mephedrone (4-methylmethcathinone; 'meow meow'): chemical, pharmacological and clinical issues. Psychopharmacology 2011;214(3):593-602.

74.
Wood DM, Greene SL, Dargan PI. Clinical pattern of toxicity associated with the novel synthetic cathinone mephedrone. Emerg Med J 2010;28(4):280-2.

75.
Coppola M, Mondola R. Synthetic cathinones: chemistry, pharmacology and toxicology of a new class of designer drugs of abuse marketed as "bath salts" or "plant food". Toxicology letters 2012;211(2):144-9.

76.
Valente MJ, Guedes de Pinho P, de Lourdes Bastos M, Carvalho F, Carvalho M. Khat and synthetic cathinones: a review. Archives of toxicology 2014;88(1):15-45.

77.
Cannon JG, Perez JA, Bhatnagar RK, Long JP, Sharabi FM. Conformationally restricted congeners of dopamine derived from 2-aminoindan. Journal of medicinal chemistry 1982;25(12):1442-6.

78.
Corkery JM, Elliott S, Schifano F, Corazza O, Ghodse AH. MDAI (5,6-methylenedioxy-2-aminoindane; 6,7-dihydro-5H-cyclopenta[f][1,3]benzodioxol-6-amine; 'sparkle'; 'mindy') toxicity: a brief overview and update. Human psychopharmacology 2013;28(4):345-55.

79.
Gallagher CT, Assi S, Stair JL, et al. 5,6-Methylenedioxy-2-aminoindane: from laboratory curiosity to 'legal high'. Human psychopharmacology 2012;27(2):106-12.

80.
Coppola M, Mondola R. 5-Iodo-2-aminoindan (5-IAI): chemistry, pharmacology, and toxicology of a research chemical producing MDMA-like effects. Toxicology letters 2013;218(1):24-9.

81.
Balíková M. Nonfatal and fatal DOB (2,5-dimethoxy-4-bromoamphetamine) overdose. Forensic Sci Int 2005;153(1):85-91.

82.
Walterscheid JP, Phillips GT, Lopez AE, Gonsoulin ML, Chen HH, Sanchez LA. Pathological findings in 2 cases of fatal 25I-NBOMe toxicity. The American journal of forensic medicine and pathology 2014;35(1):20-5.

83.
Poklis JL, Devers KG, Arbefeville EF, Pearson JM, Houston E, Poklis A. Postmortem detection of 25I-NBOMe [2-(4-iodo-2,5-dimethoxyphenyl)-N-[(2-methoxyphenyl)methyl]ethanamine] in fluids and tissues determined by high performance liquid chromatography with tandem mass spectrometry from a traumatic death. Forensic science international 2013;234:e14-20.

84.
Nikolaou P, Papoutsis I, Stefanidou M, Spiliopoulou C, Athanaselis S. 2C-I-NBOMe, an "N-bomb" that kills with "Smiles". Toxicological and legislative aspects. Drug and chemical toxicology 2014.

85.
Corkery JM, Elliott S, Schifano F, Corazza O, Ghodse AH. 2-DPMP (desoxypipradrol, 2-benzhydrylpiperidine, 2-phenylmethylpiperidine) and D2PM (diphenyl-2-pyrrolidin-2-yl-methanol, diphenylprolinol): A preliminary review. Progress in neuro-psychopharmacology & biological psychiatry 2012;39(2):253-8.

86.
Wood DM, Dargan PI. Use and acute toxicity associated with the novel psychoactive substances diphenylprolinol (D2PM) and desoxypipradrol (2-DPMP). Clinical toxicology (Philadelphia, Pa 2012;50(8):727-32.

87.
Wood DM, Puchnarewicz M, Johnston A, Dargan PI. A case series of individuals with analytically confirmed acute diphenyl-2-pyrrolidinemethanol (D2PM) toxicity. European journal of clinical pharmacology 2012;68(4):349-53.

88.
Babu KM, McCurdy CR, Boyer EW. Opioid receptors and legal highs: Salvia divinorum and Kratom. Clinical toxicology (Philadelphia, Pa 2008;46(2):146-52.

89.
Johnson MW, MacLean KA, Reissig CJ, Prisinzano TE, Griffiths RR. Human psychopharmacology and dose-effects of salvinorin A, a kappa opioid agonist hallucinogen present in the plant Salvia divinorum. Drug and alcohol dependence 2011;115(1-2):150-5.

90.
Meyer MR, Caspar A, Brandt SD, Maurer HH. A qualitative/quantitative approach for the detection of 37 tryptamine-derived designer drugs, 5 beta-carbolines, ibogaine, and yohimbine in human urine and plasma using standard urine screening and multi-analyte approaches. Analytical and bioanalytical chemistry 2014;406(1):225-37.

91.
Brandt SD, Baumann MH, Partilla JS, et al. Characterization of a novel and potentially lethal designer drug (+/-)-cis-para-methyl-4-methylaminorex (4,4'-DMAR, or 'Serotoni'). Drug testing and analysis 2014;6(7-8):684-95.

92.
Power JD, Scott KR, Gardner EA, et al. The syntheses, characterization and in vitro metabolism of nitracaine, methoxypiperamide and mephtetramine. Drug testing and analysis 2014;6(7-8):668-75.




APPENDIX 1: Classification of NPS and related traditional recreational drugs
	Major group
	Subgroup
	Examples


	Synthetic Cannabinoid Receptor Antagonists (SCRAs)18, 19, 21, 22, 64

	1st generation
	JWH-018, HU-210

	
	2nd generation
	AM2201, AM1220, RCS4, UR-144, XLR-11



	
	3rd generation
	APICA, STS-135, BB-22, LY2183240



	Opioids24
	
	desomorphine, MT-45



	Benzodiazepines14

	
	Etizolam, diazepam, phenazepam



	Indolealkylamines (tryptamines)9, 65, 66

	
	Dimethyltryptamine, 4-hydroxy,N,N-dimethyltryptamine (Psilocin), alphamethyltryptamine (AMT)


	Piperazines12, 67-70

	
	e.g. Benzylpiperazine (BZP), mCPP



	Arylcyclohexamines15, 16, 71, 72

	
	Ketamine, methoxetamine, PCP

	Phenylethylamine derivatives*


	Amphetamines
	Amphetamine, methamphatamine, 4-methylamphetamine, PMA, PMMA

	
	Cathinones2, 50, 73-76
	mephedrone, 3-methylmethcathinone, α-PVP, methylone

	
	Benzofurans and difurans4, 5
	5-APB, bromodragonfly

	
	Aminoindans77-80
	2-AI, 5-IAI, MDAI

	
	D-Series81,
	DOB, DOM

	
	2C-series
	2C-B, 2C-E

	
	NBOMe compounds6-8, 82-84
	25I-NBOMe

	
	Methylenedioxy amphetamines


	MDMA, MDA

	Piperidines and 
pyrrolidines52, 85-87

	
	D2PM, 3,4-dichloromethylphenidate

	Plant extracts


	
	Kratom88, Salvia,89 ibogaine90

	Others


	
	4,4-DMAR,91 Ethaqualone, 2-MeO-Diphenidine, methoxphenidine, mephtetramine,92 cocaine.


* Overlaps in the structural classification exist such that some chemicals may belong to more than one group. For abbreviations see p6
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IONA Data collection sheet                                                                                   (V3, 12th Jan 2017)
Explanatory notes
Please provide as much detail as possible and ensure that all parts of the form are completed. If the data is not available please make a comment to that effect.

1. The local lab ID number is unique to the participant and should consist of a standard letter code to identify the study site followed by a number to identify the participant (e.g. RVI 001). This same number should also be used in labelling samples from that participant so that clinical data can be linked to results of sample analysis. The number should also be retained in local records so that the local research team is able to link results to that individual.

2. The ‘4 digit’ postcode is used for geographical mapping of exposures and refers to the participant’s home address. It is the full postcode with the final 2 letters omitted. For example the postcode SE1 7RJ would be given as SE1_7 (n.b. not ‘SE17’) , while the postcode SE17 4NE would be given as SE17_4.

3. Criteria for severe toxicity are given in the protocol and in the table below. 

TABLE: Criteria for severe toxicity (present at any time after exposure)
	· Fever > 38.5 oC

· Clinically important hypothermia

· Glasgow coma scale < 8a
· ITU/HDU/CCU admission

· Respiratory insufficiency

· Requirement for intubation and ventilation

· Seizures

· Hallucinations/psychosis

· Extreme agitation

· Severe or prolonged (> 24 h) behavioural disturbance 

· Arrhythmia

· Chest pain or ECG evidence of cardiac ischaemia or myocardial infarction
	· Acidosis (arterial or venous pH < 7.35 or bicarbonate < 20 mmol/L)

· Severe electrolyte or fluid disturbances

· Hypoglycaemia (<1.7 mmol/L)

· Methaemoglobinaemia (>50%)

· Tachycardia > 140 /min

· SBP > 180 mmHg

· SBP < 80 mmHg

· Acute kidney injuryb
· Creatine kinase activity raised (> 1000 IU/L)

· ALT/AST activity  > 300 IU/L

· PT > 15 s or INR > 1.3

· Death

· Poisons Severity Score61 of 3 (Severe) c 

· Other severe manifestations of toxicity, as determined and justified by the investigator


aIn the absence of likely alternative causes (e.g. severe alcohol intoxication, use of sedative drugs etc).
bDefined as a rise in serum creatinine of ≥26 micromol/litre within 48 hours, a 50% or greater rise in serum creatinine known or presumed to have occurred within the past 7 days, or a fall in urine output to less than 0.5 ml/kg/hour for more than 6 h63
cCriteria for PSS 3 relevant to recreational drug use include abnormal chest Xray with symptoms, generalized paralysis, blindness or deafness 

4. Please give as much detail about the substances as you can, i.e. the substances the participant reports he/she has taken, e.g. heroin, Green Rolex, ecstasy, spice, unidentified white powder etc. Please use one row for each substance. Use a further sheet if more than 4 substances. It is recognised that some information may be missing or there may be uncertainty about what has been taken and the timing of that, but please provide what information is available.

5. The time and date ended is only required for chronic exposures (e.g. those taken over more than 1 hour). For an acute single exposure these columns can be left blank

6. The route of exposure should be provided for each substance. If multiple routes are used for the same substance please tick all routes that apply and the ‘multiple’ box. If other routes of exposure please tick the ‘other’ box and write in the route next to that. Note oral = ingested, snorted = insufflated.

7. If information is available on the source of the substance in question please record that in these columns.

8. These should be results taken at (or as soon as possible after) admission, usually from the ED records.

9. Specify A for an arterial and V for a venous blood gas sample

10. Specify the inspired oxygen for the blood gas sample, e.g. Air, 100% etc.

11. Persisting symptoms or laboratory findings are defined as those that are still present when this form is filled in.

12. Please specify the numbers of days and hours in critical care.

13. Please specify the numbers of days and hours in hospital in total

14. Comments and further information can be provided in section 8, but be sure not to provide anything that might identify the participant.

If you have any questions, comments or problems relating to the form, please contact the Chief Investigator as follows

	Prof Simon Thomas

Medical Toxicology Centre

Newcastle University

Newcastle NE2 4HH

United Kingdom


	Tel 0191 282 4642

Fax 0191 282 0288

Email simon.thomas@ncl.ac.uk





15. 
16. 
17. 
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· 
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APPENDIX 3: Substances included in Newcastle recreational drug and NPS screen and standards available (as of January 2015).
	Substance
	Standard available

	Amphetamine
	Yes

	Methamphetamine
	Yes

	Methoxetamine
	Yes

	PMA
	Yes

	PMMA
	Yes

	Methcathinone
	Yes

	MDEA
	Yes

	MDMA
	Yes

	MDAI
	Yes

	Cathinone
	Yes

	Morphine
	Yes

	Codeine
	Yes

	6-Acetyl-Morphine
	Yes

	Methylphenidate
	Yes

	Methadone
	Yes

	Levamisole
	Yes

	Dihydrocodeine
	Yes

	1,3-Cl-Phenyl-Piperazine

	3-MeO-CP
	Yes

	5-IAI
	Yes

	Methiopropamine
	Yes

	5-APB
	Yes

	AN-1248
	

	STS-135
	

	5F-AKB-48
	

	AKB-48
	

	AB-PINACA
	

	AB-FUBINACA
	Yes

	PB-22
	

	5F-PB-22
	Yes

	JWH-018
	Yes

	JWH-019
	

	JWH-073
	

	JWH-081
	

	Substance
	Standard available

	JWH-122
	

	JWH-200
	

	JWH-210
	

	JWH-250
	

	JWH-398
	

	25I-N-BOMe
	

	25H-NBOMe
	

	25C-NBOMe
	

	25CC-NBOMe
	

	25CT-NBOMe
	

	25B-NBOMe
	

	25D-NBOMe
	

	25G-NBOMe
	

	25I-NBF
	

	2CB-Fly
	

	2-CE
	

	Mephedrone
	

	Methedrone
	

	Methadone
	Yes

	Heroin
	

	Cocaine
	

	1-Bz-Piperazine
	

	Phenibut
	


APPENDIX 4: Instructions for transfer of samples of NPS samples
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	Identification Of Novel PsychoActive Substances (IONA)
Instructions for Sample Collection and Analysis by FEWS Forensic Providers


	Introduction
In cases where an NPS sample (part used or unopened product) is found where it is reasonable to believe/assume the patient has used the same, then the sample may be submitted for forensic drug analysis, free-of-charge to the hospital or IONA. 
This chemical analysis will be carried by the Home Office Forensic Early Warning System (FEWS) and the results will be considered alongside those obtained from blood and urine analysis in Newcastle.
Instructions: 


1. Substance found by IONA member 

A sample/substance may be found on the patient or provided by a witness (friend/family).  
2. Substance placed in evidence bag.
The identified substance should be placed in an evidence bag (provided by CAST)..  
3. Fill in the details on the form in the evidence bag. 
The evidence bag will have a pre-printed label on the front – this does not need altered. Complete the form inside the evidence bag with:

· The IONA reference number so it can be related to a patient

· Any description of the sample or packaging

· The date the sample was found

· Any other relevant details about the sample

Seal the evidence bag ready for transport.

4. Contact CAST to notify that sample is ready for collection. 
CAST should be notified when the sample is ready for collection by emailing CASTFEWS@homeoffice.gsi.gov.uk. Details of collection address and contact telephone number should be provided in the email. CAST will arrange a courier and confirm the pick up date and time with the IONA member. 

5. An IONA member will need to be present to hand over the sample to the courier at the arranged time
6. The sample will be analysed and CAST will send the results to the IONA PI
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Patients with suspected NPS use�
























Exclude





(Destroy any samples already saved) �
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Severe toxicity may be present?*�






Yes
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No





�
Meets inclusion criteria?








Yes





Capacity present, �









No





Take oral fluid/ urine samples and set aside residual blood from venepuncture done for clinical indications�






Capacity not restored within 12h or longer�






Capacity restored�






Reassess capacity after appropriate intervals�






Yes





No





Willing to give consent�






* Any toxicity in Scotland





Clinical team actions�






Research team actions





For those included when they did not have capacity





Sign consultee or consent forms and recruit�






Take / secure samples and clinical data�






Sign consent forms and recruit�






Yes





Yes





Supports/consents to participant inclusion?


�






Seek advice from





England and Wales


- personal consultee�


If unavailable/unwilling


- nominated consultee


�
Scotland�- Person with relevant powers�


(see text)





No








� https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/98006/temporary-class-drug-factsheet.pdf


�http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_083133.pdf


� Medical Research Council. Data and Tissues toolkit. Consent arrangements: should consent be sought? �� HYPERLINK "http://www.dt-toolkit.ac.uk/routemaps/station.cfm?current_station_id=427" ��http://www.dt-toolkit.ac.uk/routemaps/station.cfm?current_station_id=427�





� The Human Tissue Authority consider that tissue is anonymised if the researcher is not in possession, and is not likely to come into possession, of information from which the individual can be identified. This does not mean that samples must be permanently unlinked, and coding samples meets these requirements.


� HYPERLINK "http://www.dt-toolkit.ac.uk/glossary.cfm?cit_id=0&startLetter=A" ��http://www.dt-toolkit.ac.uk/glossary.cfm?cit_id=0&startLetter=A�
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