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(4-MA)

Report on the risk assessment

of 4-methylamphetamine in the framework
of the Council Decision on hew
psychoactive substances

EMCDDA Risk Assessments are publications
examining the health and social risks of
individual new psychoactive substances.

The Risk Assessment Report consists of an
analysis of the scientific and law enforcement
information available on the new psychoactive
substance under scrutiny and the implications
of placing it under control. It is the outcome of
a meeting convened under the auspices of the
EMCDDA Scientific Committee.

This process is part of a three-step procedure
involving information exchange/early warning,
risk assessment and decision-making in the
framework of the Council Decision
2005/387/JHA.
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Foreword

Itis with great pleasure that | present this comprehensive publication, which contains the
data and findings of the risk assessment on the new psychoactive substance,
4-methylamphetamine, that was conducted by the Scientific Committee of the EMCDDA.

Concerns over the availability and use of this stimulant drug in the European Union led to
an assessment of the health and social risks posed by the substance, and, consequently,
its control across the EU Member States. The decision of the Council of the European
Union to control 4-methylamphetamine, on the initiative of the European Commission,
marks the final stage in the three-step process set up by Council Decision 2005/387/JHA
on the information exchange, risk assessment and control of new psychoactive
substances that allows the European Union to respond to potentially threatening new
psychoactive substances.

Over the past few years much focus, rightly, has been given to the ‘legal highs'’
phenomenon. Here, new psychoactive substances that mimic the effects of controlled
drugs have been sold, often in attractive packaging, through head shops and the internet.
The continued growth of this market has seen the issue of new psychoactive substances
develop into an increasingly complex policy challenge that is now of major international
concern. The chemical industries in China and India have been the focus of much
discussion over the source of the bulk chemicals used in these products. Yet, the case of
4-methylamphetamine serves as a stark reminder to us that new drugs continue to be
produced in Europe (albeit likely that the precursors are sourced from third countries) and
sold directly on the existing illicit drug market, rather than the all too familiar open market
for ‘legal highs' that is subject to almost daily media reports.

Crucial to understanding the reasons for taking action on 4-methylamphetamine are, first
and foremost, the reports of acute toxicity that included 21 associated deaths, but also the
large-scale production and trafficking of the drug in Europe. In this respect 4-methyl-
amphetamine also serves as a reminder of why a multi-disciplinary approach to the new
drug phenomenon is essential, in this case with both law enforcement and health agencies
playing a central role in helping to solve the riddle of where this drug came from, who was
making it, who was distributing it, and the harms it posed to users. As it turned out, it was
the same organised crime groups involved in the production of amphetamine that were
responsible for the emergence of 4-methylamphetamine and its subsequent sale as
amphetamine, ultimately placing at risk the amphetamine using population.

I would like to acknowledge the contribution and thank the members of the extended
Scientific Committee of the EMCDDA, the EU Member States experts, the European
Commission, Europol, the European Medicines Agency and the EMCDDA staff who
participated in the risk assessment meeting, which took place on 16 November 2012 at
the EMCDDA in Lisbon. The resulting report is a valuable contribution at European level,
which gives clear support to political decision-making. Of course none of this would have
been possible without the excellent work undertaken by the networks of the EMCDDA,
Europol and the European Medicines Agency — the Reitox national focal points, Europol
National Units, and the national competent authorities responsible for medicinal
products — who, as ever, played an essential role in collecting and providing national data,
thus ensuring a truly multidisciplinary effort.

Wolfgang Gtz
Director, EMCDDA
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Introduction

The appearance of 4-methylamphetamine on the amphetamine market in 2009 was
something of a mystery. One inevitable question posed by those working in the new drugs
field was whether, like many of the designer drugs that had appeared on the European
market over the past two decades, 4-methylamphetamine was produced by accident or
design. Was it deliberately manufactured because it was not covered by national or
international law, or was it an attempt to circumvent legislation on precursor control?

The reason why 4-methylamphetamine emerged is still unclear, although tellingly, unlike
the precursor used to manufacture amphetaming, the precursor for 4-methyl-
amphetamine, 4-methyl-BMK, is not under international control and appears to be
commercially available. This did not change the fact that a new drug had emerged onto the
European market for which there was limited information on its effects, including potential
for harm. Compounding this was the fact that 4-methylamphetamine did not have to catch
on first with users: its diffusion was assured as, unknown to both dealers and users, it was
being sold as amphetamine on one of the largest established stimulant drug markets in
Europe. This was a concern, given the fact that 21 deaths were associated with the
substance at the time the risk assessment meeting was conducted.

To add to these concerns, it was soon found that the same organised crime groups that
were involved in amphetamine were also responsible for the production, trafficking and
distribution of the 4-methylamphetamine. By November 2012 the drug had been detected
in 15 Member States, with production reported in one Member State.

4-Methylamphetamine belongs to the phenethylamine family and is chemically very close
to amphetamine. Nonetheless, the literature review highlighted key differences in the
pharmacology of the two substances. This included different effects on the
monoaminergic system particularly in respect to 4-methylamphetamine’s actions on
serotonin. In addition, concerns were raised over the possibility of caffeine to potentiate
the toxicity of 4-methylamphetamine, which, given that the two substances were generally
found in combination—and often together with amphetamine—requires further
examination.

The absence of information and research findings has been a challenge for all risk
assessments conducted by the Scientific Committee. Therefore, the risk assessment
conclusions are inevitably based on partial knowledge and, consequently, are tentative.
Many of the questions posed by the lack of evidence on the health and social effect of
4-methylamphetamine could be answered by further research. Areas where additional
information would be useful include studies on: metabolic pathways; clinical patterns of
acute and chronic toxicity in humans; potential interactions with other substances

(in particular caffeine and amphetamine); the dependence and abuse potential; and the
social risks associated with its use. Both intended and unintended consequences of a
decision to control 4-methylamphetamine should also be considered, as outlined in the
present report.

Despite the challenges, the risk assessment exercise under Council Decision 2005/387/
JHA remains a unique element of the European action on new drugs and constitutes an
important instrument to support decision-making at the level of the European Union. It can
also be viewed as a useful mechanism to provide added value and support to national
efforts in this area, and may serve as a good example of an evidence-based approach to
sensitive policy issues.
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Finally,  would like to thank all our colleagues from the extended Scientific Committee for
sharing their knowledge and insights, which contributed to a stimulating and productive
discussion. Also, | would like to express my appreciation to the external experts and to the
EMCDDA staff who worked hard before, during and after the meeting to prepare and
finalise the reports. | hope that these combined efforts will be appreciated by those to
whom this reportis addressed.

Professor Dr Gerhard Biihringer
Vice-Chair of the Scientific Committee of the EMCDDA
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| EMCDDA actions on monitoring and responding to new drugs

The EMCDDA has been assigned a key role in the detection and assessment of new drugs
in the European Union under the terms of a Council Decision 2005/387/JHA on the
information exchange, risk-assessment and control of new psychoactive substances.

It establishes a mechanism for the rapid exchange of information on new psychoactive
substances and provides for an assessment of the risks associated with them in order to
permit the measures applicable in the Member States for the control of narcotic and
psychotropic substances to be applied also to new psychoactive substances.

The three-step process involves information exchange/early warning, risk assessment and
decision-making (see below). More detailed information can be found in the section ‘Action
on new drugs’ of the EMCDDA's website:
www.emcdda.europa.eu/activities/action-on-new-drugs

Council Decision 2005/387/JHA of 10 May 2005 on the information exchange,

risk-assessment and control of new psychoactive substances

I. Information exchange
Early-warning system (EWS)

J

Il. Risk assessment

l

———> EMCDDA-Europol Joint Reports

I1l. Decision-making
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EMCDDA-Europol Joint Report on 4-methylamphetamine:
a summary

EMCDDA-Europol Joint Report on a new psychoactive substance:
4-methylamphetamine — in accordance with Article 5 of Council Decision
2005/387/JHA on the information exchange, risk assessment and control of new
psychoactive substances

At the end of 2011 and in 2012, the EMCDDA and Europol examined the available
information on a new psychoactive substance, 4-methylamphetamine, through a joint
assessment based upon the following criteria: (1) the amount of the material seized; (2)
evidence of organised crime involvement; (3) evidence of international trafficking; (4)
analogy with better-studied compounds; (5) evidence of the potential for further (rapid)
spread; and (6) evidence of cases of serious intoxication or fatalities.

The EMCDDA and Europol agreed that the information available on 4-methylamphetamine
satisfies the above criteria. The two organisations therefore concluded that sufficient
information has been accumulated to merit the production of a Joint Report on
4-methylamphetamine as stipulated by Article 5.1 of the Decision. Accordingly, the Reitox
NFPs, the European National Units (ENUs), the EMA and WHO were formally asked to
provide the relevant information within six weeks from the date of the request, i.e. by 2
July 2012.

The resulting Joint Report on 4-methylamphetamine was submitted to the Council, the
Commission and the European Medicines Agency (EMA) on 30 July 2012. The report
concluded that the health and social risks, caused by the use of, the manufacture of, and
traffic in 4-methylamphetamine, as well as the involvement of organised crime and
possible consequences of control measures, could be thoroughly assessed through a risk
assessment procedure as foreseen by Article 6 of Council Decision 2005/387/JHA.

The full text of the Joint Report can be found at:

www.emcdda.europa.eu/publications/joint-reports/4-methylamphetamine
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| Introduction

This Risk Assessment Report presents the summary findings
and the conclusions of the risk assessment carried out by the
EMCDDA's extended Scientific Committee of the new
psychoactive substance 4-methylamphetamine. The report
has been prepared and drafted in accordance with the
conceptual framework and the procedure set outin the
Operating guidelines for risk assessment of new psychoactive
substances (EMCDDA, 2010) (1. It is written as a stand-alone
document that presents a summary of the information
considered during the detailed analysis of the scientific and
law enforcement data available at this time. The conclusion of
the report summarises the main issues addressed and
reflects the opinions held by the members of the Committee.
A more detailed ‘Technical report on 4-methylamphetamine’ is
annexed to this report (Annex 1).

The risk assessment has been undertaken in compliance with
Article 6 of Council Decision 2005/387/JHA of 10 May 2005
on the information exchange, risk assessment and control of
new psychoactive substances (2) (hereinafter the ‘Decision’).
The Decision establishes a mechanism for the rapid exchange
of information on new psychoactive substances that may pose
public health and social threats, including the involvement of
organised crime, thus allowing European Union institutions
and Member States to act on all new narcotic and
psychotropic substances (3) that appear on the European
Union drug scene. The Decision also provides for an
assessment of the risks associated with these new
psychoactive substances so that, if applicable, control

() EMCDDA (2010), Risk assessment of new psychoactive substances
— operating guidelines, Publications Office of the European Union,
Luxembourg. Available at: http://www.emcdda.europa.eu/html.cfm/
index100978EN.html

(? OJL 127,20.5.2005, p. 32.

(3) According to the definition provided by the Council Decision, a 'new
psychoactive substance’ means a new narcotic drug or a new psychotropic
drugin pure form or in a preparation; ‘'new narcotic drug’ means a substance
in pure form or in a preparation that has not been scheduled under the 1961
United Nations Single Convention on Narcotic Drugs, and that may pose a
threat to public health comparable to the substances listed in Schedule |, Il or
IV; ‘new psychotropic drug’ means a substance in pure form orin a
preparation that has not been scheduled under the 1971 United Nations
Convention on Psychotropic Substances, and that may pose a threat to public
health comparable to the substances listed in Schedule |, II, Il or V.

Risk Assessment Report
of a new psychoactive substance:
4-methylamphetamine

measures can be applied in the Member States for narcotic
and psychotropic substances (%).

There is emerging evidence that the new psychoactive
substance 4-methylamphetamine has appeared on the drug
market in Europe. In response to this, in compliance with the
provisions of Article 5 of the Decision, on 31 July 2012, the
EMCDDA and Europol submitted to the Council, the
Commission and the European Medicines Agency (EMA) a
Joint Report on the new psychoactive substance
4-methylamphetamine (5). Taking into account the conclusion
of the Joint Report and in accordance with Article 6 of the
Decision, on 24 September 2012 the Council formally
requested that 'the risk assessment should be carried out by
the extended Scientific Committee of the EMCDDA and be
submitted to the Commission and the Council within twelve
weeks from the date of this notification’.

In accordance with Article 6.2, the meeting to assess the risks
of 4-methylamphetamine was convened under the auspices of
the EMCDDA's Scientific Committee with the participation of
three additional experts designated by the Director of the
EMCDDA, acting on the advice of the Chairperson of the
Scientific Committee, chosen from a panel proposed by
Member States and approved by the Management Board of the
EMCDDA. The additional experts are from scientific fields that
are either not represented, or not sufficiently represented, on
the Scientific Committee, and whose contribution is necessary
for a balanced and adequate assessment of the possible risks
of 4-methylamphetamine, including health and social risks.
Furthermore, two experts from the Commission, one expert
from Europol and one expert from the EMA participated in the
risk assessment. The meeting took place on 16 November 2012
at the EMCDDA in Lisbon. The risk assessment was carried out
on the basis of information provided to the Scientific
Committee by the Member States, the EMCDDA, Europol and
the EMA. A full list of the extended Scientific Committee and
the list of participants attending the risk assessment meeting
are included at the end of this publication.

(*) In compliance with the provisions of the 1961 United Nations Single
Convention on Narcotic Drugs and the 1971 United Nations Convention on
Psychotropic Substances.

(°) www.emcdda.europa.eu/publications/joint-reports/4-methylamphetamine
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For the risk assessment, the Scientific Committee considered
the following:

() Technical report on 4-methylamphetamine (November
2012),

(i) Computational analysis on the pharmacology of
4-methylamphetamine (September 2012) — EMCDDA-
commissioned study by Cambridge University;

(iiiy EMCDDA—Europol Joint Report on a new psychoactive
substance 4-methylamphetamine (6);

(iv) Scientific articles, official reports, grey literature and
Internet drug user discussion forums;

(v) Operating guidelines for risk assessment of new
psychoactive substances (EMCDDA, 2010) (7);

(vi) Council Decision 2005/387/JHA of 10 May 2005 on the
information exchange, risk assessment and control of new
psychoactive substances.

Physical and chemical description
of 4-methylamphetamine and

its mechanisms of action, including
its medical value

4-Methylamphetamine is a synthetic phenethylamine
stimulant. Itis a ring-methylated derivative of amphetamine. It

NH,

CHs
H,C

4-Methylamphetamine

Empirical formula: C, H,.N

10" 15

Molecular weights: 149.23 (base); 185.69 (HClI salt); 396.54 ((C

has many synonyms (listed in Annex 1) but the systematic
(International Union of Pure and Applied Chemistry, IUPAC)
name of 4-methylamphetamine is 1-(4-methylphenyl)propan-
2-amine. Itis also important to distinguish 4-methyl-
amphetamine from the substance commonly known as
methamphetamine (‘meth’) thatis correctly called
N-methylamphetamine.

1OH15
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The molecular structure, empirical formula, and molecular
weight of 4-methylamphetamine are shown below (asterisk
indicates chiral centre). The structure of amphetamine is also
shown for reference.

The free base of 4-methylamphetamine is a nearly colourless
liquid with an amine-like odour. The hydrochloride and sulfate
salts are white or lightly coloured crystals. It is the salt form
that is predominantly detected in seizures and collected
samples (89).

4-Methylamphetamine has predominately been seized in
powder and paste form, but liquids containing the substance
have occasionally been encountered. A large proportion of the
seized powders and pastes also typically contain
amphetamine and caffeine in widely varying ratios. Solutions
of the drug have also been seized, some of which contained
amphetamine and/or caffeine (19). Tablets have been
encountered infrequently. Additionally, other active
substances including 4-methylethcathinone (4-MEC),
methylenedioxymethylamphetamine (MDMA) and ketamine
have been found in a small number of seizures and collected
samples. There has been one report of 4-methylamphetamine
detected in a commercial product called ‘Green Stinger'. A
product bearing this name is sold on the internet as an
‘ephedrine weight-loss product’ (4-methylamphetamine was
not listed as an ingredient on this product).

NH,

CHs

Amphetamine

N),-H,SO, salt, i.e. Aptrol, see below).

©) http://www.emcdda.europa.eu/publications/joint-reports/4-
methylamphetamine
(7) http://www.emcdda.europa.eu/html.cfm/index100978EN.html

(8) ‘Detections’is an all-encompassing term, which may include seizures and/or
collected and/or biological samples. Seizure means a substance available
(seized) through law enforcement activities (police, customs, border guards,
etc.). Collected samples are those that are actively collected by drug
monitoring systems (such as test purchases) for monitoring and research
purposes. Biological samples are those from human body fluids (urine, blood,
etc.) and/or specimens (tissues, hair, etc.)

(9) For the sake of brevity, the term ‘4-methylamphetamine’ is used throughout
the text although it is the hydrochoride or sulfate salt thatis seen in seizures
and collected samples. For methodological reasons, and because 4-methyl-
amphetamine is frequently mixed with other salt-forming stimulants, the
inorganic acid is usually not specified by forensic laboratories that analyse
samples

(19) Germany reported a seizure of a nasal spray that contained a colourless,

clear liquid containing amphetamine, 4-methylamphetamine and caffeine.
As hydrochlorides, the amphetamines are readily water-soluble and itis
possible that the spray was home-made from a powder or paste.
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Analysis using gas chromatography (GC) and liquid
chromatography (LC) coupled with mass spectrometry (MS)
is straightforward. Though the 2-, 3- and 4- positional isomers
have virtually identical mass spectra, they can be
distinguished based on their retention time. It should be
noted that 4-methylamphetamine (and its positional isomers)
have the same empirical formula as N-methylamphetamine.
This may present an analytical issue if using accurate mass
spectrometry without subsequent fragmentation. The infrared
and nuclear magnetic resonance spectra of the positional
isomers are different. Analytical reports of 4-methyl-
amphetamine of seized, collected and biological samples
have not indicated the presence of the 2- or 3- positional
isomers nor are data available on the enantiomeric
composition of 4-methylamphetamine found in these
samples (11).

In the 1950s, 4-methylamphetamine was studied by Smith,
Kline & French Laboratories as a potential anorectic medicine
under the trade name Aptrol (12). However, its development
and marketing was abandoned for unknown reasons and it
was never made commercially available. Claims have been
made in the scientific and patent literature on the use of
4-methylamphetamine as a potential medicine and as an
intermediate in the synthesis of potential medicines. It should
be noted, however, that patents may contain broad claims and
the inclusion of a chemical structure in a patent does not
mean that the substance will be developed and/or
commercialised as a medicinal product.

4-Methylamphetamine has no established or acknowledged
medical value or use (human or veterinary) in the European
Union. There is no marketing authorisation (existing, ongoing or
suspended) for 4-methylamphetamine in the European Union
or in the Member States that responded to the EMA's
information request launched under Article 5 of the Decision.
There is no information that 4-methylamphetamine is used for
the manufacture of a medicinal product or an active
pharmaceutical ingredient (API) of a medicinal productin the
European Union. However, it should be noted that there is no
European Union database on the synthetic routes of all
registered medicinal products. The use of 4-methyl-
amphetamine cannot be ruled out with certainty.

4-Methylamphetamine is used as an analytical reference
standard and in scientific research (in the latter case, often in
combination with amphetamine and related compounds,
some of which are under international control). There are no
other indications that 4-methylamphetamine is currently being

(1) Published biological studies, including toxicological ones, have used the
racemic mixture. Itis not known whether there are substantial differences
between the pharmacology of 4-methylamphetamine enantiomers.

(*2) The trade name Aptrol originally referred to the sulfate salt comprised of two
moles of 4-methylamphetamine and one mole of sulfuric acid.

Risk Assessment Report

used for any other legitimate purpose. There are no known
uses of 4-methylamphetamine as a componentin industrial,
cosmetic or agricultural products.

Data on the pharmacokinetics of 4-methylamphetamine are
limited to one study reported in 1950 of six volunteers
suggesting anorectic effects lasting 6—10 hours and
significant hypertension lasting 20—30 minutes, both of
which were dose dependent. In addition, one user reported
‘psychedelic effects’ with a ‘plateau at two hours, and
baseline at four hours'. There is no published information on
the biotransformation (metabolism) of 4-methylamphetamine
in animals or humans. It is reasonable to assume, however,
that metabolism follows the biochemical pathways
established for structurally related substances (such as
mephedrone).

There have been a number of studies in animals that have
investigated the pharmacodynamics of 4-methyl-
amphetamine. Typically these have compared it to
amphetamine and/or other ring-substituted amphetamines.
These studies suggest that 4-methylamphetamine has effects
on stimulating the release and inhibiting the reuptake of
serotonin, dopamine and noradrenaline in the brain. Overall, in
comparison to amphetamine, it appears to have greater
effects on serotonin reuptake than dopamine or noradrenaline.
Furthermore, 4-methylamphetamine has been found to be
more potent than amphetamine in inhibiting animal brain
monoamine oxidase (MAO) leading to elevated dopamine,
and, in particular, serotonin levels both in vitro and in vivo.

One animal study demonstrated that pre-treatment with
caffeine potentiated the anorectic effects of 4-methyl-
amphetamine. This effect was not seen with amphetamine.
However, no studies have investigated the co-administration
of 4-methylamphetamine with amphetamine and/or caffeine,
therefore there are no data on the possible drug interactions.
This is important, given the fact that the most prevalent
situation observed in the illicit market involves all three
substances together.

Animal models suggest that although 4-methylamphetamine
has a similar median lethal dose (LD,,) to amphetamine, there
is variation based on the model used and the route of
administration. One study in an animal model also suggests
that the pharmacological spectrum of 4-methylamphetamine
is more LSD-like than that of amphetamine, though much less
active than 2,5-dimethoxy-4-methylamphetamine (DOM).

4-Methylamphetamine was the least likely to cause self-
administration in an animal study that compared the self-
administration of 4-methylamphetamine with amphetamine,
3-methylamphetamine, 3-fluoroamphetamine and
4-fluoroamphetamine.
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There are no published studies that have formally assessed
the psychological and/or behavioural effects of
4-methylamphetamine in humans.

A human volunteer study and a clinical trial conducted in the
1950s have shown that 4-methylamphetamine is associated
with hypertension, anorexia, nausea, perspiration, gastric
distress, coughing, vomiting, headache, pruritis and
palpitations. Additionally, unconfirmed user reports, some of
which involved multiple co-used substances, suggest similar
adverse effects as well as insomnia, paranoia, anxiety,
depression and ‘nervousness and stimulation resembling
ephedra’.

Chemical precursors that are used for the
manufacture of 4-methylamphetamine

The synthesis of 4-methylamphetamine requires similar
equipment and chemical expertise to those needed for the
manufacture of other amphetamines. Most of the published
methods for the synthesis of 4-methylamphetamine rely on
the reductive amination of the precursor 4-methylbenzyl
methyl ketone (4-methyl-BMK) (13) and, in particular, use the
Leuckart reaction. These reactions are feasible in an amateur
laboratory setting and do not require sophisticated
equipment. Although the methods used to produce 4-methyl-
amphetamine currently on the illicit drug market are not
specifically known, the presence of detectable levels of
4-methyl-BMK in some samples indicates this is one of the
precursors used. Studies conducted on seized samples and
investigations at illicit manufacturing sites suggest that the
methods of synthesis noted above have been used.

The relevant precursor 4-methyl-BMK can be potentially used
in general organic synthesis. It appears to be commercially
available and is not under international control.

It has been hypothesised that the presence of
4-methylamphetamine in amphetamine samples may be due
to changes in the availability of precursors used for the illicit
synthesis of amphetamine.

(13) Other chemical names are 4-methylphenylacetone and 1-(4-methylphenyl)
propan-2-one. The CAS Registry Number for this ketone is 2096-86-8

Risk Assessment Report

Health risks associated with
4-methylamphetamine

Individual health risks

The assessment of individual health risks includes a
consideration of the acute and chronic toxicity of 4-methyl-
amphetamine, as well as its dependence potential, and its
similarities to and differences from other chemically related
stimulants.

There are limited data available on the main routes of
administration for 4-methylamphetamine. However, a small
number of user reports, together with extrapolation from the
routes of administration for amphetamine, suggest that these
may include oral ingestion (swallowing), nasal insufflation
(snorting), intramuscular and intravenous injection, and rectal
insertion. It is likely, given that 4-methylamphetamine is sold
and used as amphetamine, that the most common routes of
use reflect those used for amphetamine.

Systematic data are not routinely collected in Europe on acute
toxicity related to 4-methylamphetamine. There are no recent
studies. There has only been one case study published on an
individual using 4-methylamphetamine, 4-methylmeth-
amphetamine and alcohol. There are also limited data from a
volunteer study and a clinical trial investigating
4-methylamphetamine. The effects described are similar to
those seen with other stimulant drugs such as amphetamine.

Adverse effects reported by users include headache, heavy
sweating, nausea, abdominal pains, high blood pressure,
flutter, headache, paranoia, hallucinations, anxiety and
depression, empathy and euphoria, with post-use effects such
as insomnia, ‘cognitive disorder’ and ‘mood disorder’. These
are based on self-reports, and a limitation is that users may
not have used 4-methylamphetamine. In addition, they may
have used other substances which may account for some or
all the described effects.

The adverse effects reported in the volunteer study of
4-methylamphetamine administration were dose-related
hypertension and anorectic effects, nausea, sweating, gastric
distress, hypersalivation, expectoration and coughing. The
adverse effects reported in the clinical trial of 4-methyl-
amphetamine as an anorectic agent were headache, pruritis
and palpitations. There was no significant difference between
4-methylamphetamine and placebo in terms of effects on
blood pressure and heart rate. However, the limitations in the
design of these studies restrict the interpretation of these
adverse effects.
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Although there have been reports of detection of
4-methylamphetamine in non-fatal intoxications, there are
insufficient clinical details in these reports to be able to
determine the clinical pattern of acute toxicity seen. Most
exposures to 4-methylamphetamine appear to occur where
individuals have used ‘speed’ (amphetamine), i.e. users are
unaware that they have taken 4-methylamphetamine.
Therefore, it may be the case that the acute toxicity related to
the use of 4-methylamphetamine is underreported.

To date, there have been a total of 21 fatalities from four
Member States (Belgium, Denmark, the Netherlands and the
United Kingdom) where 4-methylamphetamine alone orin
combination with one or more other substance has been
detected in post-mortem samples, especially amphetamine. It
is not possible to determine with certainty the role of
4-methylamphetamine in these fatalities from the available
information. However, in some cases 4-methylamphetamine
was the predominant drug detected, with levels comparable to
those found in some amphetamine deaths.

While there are insufficient clinical details in the non-fatal and
fatal intoxications to be able to determine the clinical pattern
of acute toxicity, evidence of hyperthermia has been
reported.

No studies have been published investigating the potential for
chronic 4-methylamphetamine toxicity in humans, including
reproductive toxicity, genotoxicity and carcinogenic potential.
However, there has been one limited animal study
investigating the sub-acute and chronic toxicity suggesting
that 4-methylamphetamine was not associated with
histological changes in a number of organs.

In summary, from the limited data sources available, it
appears that the acute toxicity of 4-methylamphetamine is
similar to other stimulants. However, there is some evidence
that in combination with other substances including
amphetamine and caffeine, there may be a higher risk of
overall enhanced toxicity. While there have been reports of
fatalities where 4-methylamphetamine was detected, itis
difficult to determine the role of the drug in these fatalities
from the available information. However, 4-methyl-
amphetamine was recorded as the cause of death in certain
cases.

Public health risks

The public health risks associated with 4-methylamphetamine
may be categorised in terms of the extent, frequency and
patterns of use; availability and quality of the drug; information
availability and levels of knowledge amongst users; and
negative health consequences.

Risk Assessment Report

As noted, in almost all cases 4-methylamphetamine is being
sold as amphetamine and most users will be unaware that
they are consuming the substance.

In general, the quality (purity) of 4-methylamphetamine
appears to be variable but the situation is made more complex
by the presence of amphetamine and/or caffeine in many
samples. In many cases, seized samples have not been
quantitatively analysed and so the relative proportions of
active substances are not known. In cases where the amount
of 4-methylamphetamine has been determined, it has varied
from trace or low amounts with a small number of reports
where 4-methylamphetamine is reported as the main or sole
component of the mixture. Data from samples collected from
users in the Netherlands from 2010 to mid-2012 found that
between 7 and 13 % of 'speed’ samples contained both
4-methylamphetamine and amphetamine, with a smaller
proportion (less than 2 %) containing 4-methylamphetamine
only (the presence of caffeine was not reported). There has
also been a small number of samples containing
4-methylamphetamine where active substances other than
amphetamine and caffeine have been detected.

There are limited data available on the prevalence of use of
4-methylamphetamine. Non-representative studies of
‘psychedelic users’ in Hungary and attendees at gay-friendly
nightclubs in London, United Kingdom suggest self-reported
lifetime use of 4-methylamphetamine of 2.1 and 5.8 %
respectively. It is possible that in at least some cases,
participants reporting the use of 4