
Fox et al. (2001) describe an interesting set of data which, they
argue, represents the dose-dependent effects of ecstasy. However,
the World Health Organization has concluded that the term
‘ecstasy’ is generic for a wide range of compounds (WHO, 1997).
So exactly what is a dose of ecstasy?

Ecstasy is commonly believed to be the entactogen, 3,4-
methylenedioxymethamphetamine (MDMA). Tablet testing studies
in the UK have routinely demonstrated that MDMA is present in
less than 50% of samples (Milroy et al., 1996; Sherlock et al.,
1999; Ramsey et al., 2001). The remaining tablets contain a range
of other (non)controlled substances which supports the conclusions
of the WHO. This would indicate that any dose-related effects of
ecstasy are not associated with a single compound. As not all of
these drugs are believed to be serotonergic neurotoxins, this
presents major problems for the causal mechanism proposed by
Fox and colleagues (2001).

In psychopharmacology, it is standard practice to define a dose
as either the weight of drug (e.g. mg) or the weight of drug as a
proportion of the body weight of the subject (e.g. mg/kg). Fox et
al. (2001) do not present any data to indicate what doses of any
drug have been consumed by their subjects, and use instead the
rather nebulous terms, ‘light’, ‘medium’ and ‘heavy’. These
categories are based upon arbitrary criteria where, following  an
earlier paper by this group, they defined a ‘light’ user as an
individual consuming less than 20 tablets and anyone consuming
over this amount, a ‘heavy’ user (Parrott et al., 2000). For the
observed differences to be the result of a neurotoxic insult, it is
essential to demonstrate that a neurotoxic dose has been ingested.
It is impossible to determine whether this has occurred from their
data.

The purported evidence for a neurotoxic insult in ecstasy users
is not as straightforward as one might assume. Reneman et al.
(2001) recently demonstrated that men who have used over 500
ecstasy tablets do not demonstrate any reduction in serotonin (5-
HT) transporter binding, although women do. There was also
evidence of recovery, indicating that it may not actually be a
permanent neurotoxic insult. Weight loss causes a drop in binding
to the 5-HT transporter (Zhou et al., 1996), which suggests that
extra-pharmacological factors can mediate what Fox et al. (2001)
believe to be a direct pharmacological effect. The neuroendocrine
evidence of serotonergic dysfunction is also seen in alcohol
dependent patients, cocaine users, cannabis users, marathon
runners, depressed patients and victims of child abuse (Yatham and
Steiner, 1993; Buydens-Branchey et al., 1997; Broocks et al.,
1999; Buydens-Branchey et al., 1999; Rinne et al., 2000; Becker et
al., 2001; Haney et al., 2001). Changes in executive function are
also observed in alcohol, cocaine and amphetamine users (Bolla et
al., 1998; Lyvers, 2000). These deficits are also observed in

children whose parents have a substance-related psychiatric
problem (Giancola et al., 1996). Some or all of these alternative
causal mechanisms could account for the observed results.

The ‘heavy’ and ‘medium’ ecstasy users all consumed
amphetamine, cannabis, cocaine and LSD. This suggests that
labelling them as ‘ecstasy polydrug users who use ecstasy as a drug
of preference’ is creating the very confounds, as Fox et al. (2001)
argue, that limit the interpretation of their data. These subjects use
these drugs in nightclubs to aid the clubbing experience and
therefore a more appropriate term is ‘dance drug’ users. Simply
because the subjects express a preference for one type of drug does
not automatically mean that it is the sole causal mechanism of any
observed impairments. No sound theoretical reason is given for the
a priori rejection of alternative hypotheses concerning other drugs.
For example, Fox et al. (2001) suggest that increased use of
ecstasy may produce deficits similar to those observed in
amphetamine dependent patients on d-amphetamine maintenance
therapy (Ornstein et al., 1999). Because the ecstasy users all used
amphetamine, surely the most logical causal mechanism for this
hypothesized result would be continued amphetamine use?

The most interesting question raised by these data is why that
less than 50% of the ecstasy using subjects reported an ecstasy-
related cognitive problem when they had equivalent cognitive
impairments. An interesting hypothesis is that these subjects have
been exposed to, and believe, media reports of ecstasy-related
brain damage. In support of this, there is a substantial literature
indicating that interpretations of cognitive performance can be
influenced by expectancy effects and contextual factors such that
perceived and objective performance are discrepant. For example,
subjects who are given suggestions that their performance will
change (for better or worse) on tests of mental alertness and
auditory acuity consequently show significant changes in their
perceived ability to perform these tasks in the absence of any
objective change (Reilley and Rodolfa, 1981; Spanos et al., 1982).
Similarly, work on eyewitness testimony has shown that the
confidence of witnesses in their identification abilities can be
influenced by contextual factors, such as whether they believe
others have made similar identifications, regardless of accuracy
(Luus and Wells, 1994). Other studies suggest that pain judgments
can be significantly influenced by manipulating expectations as to
whether the stimulus will be experienced as pleasant, tolerable or
unpleasant, independent of psychophysiological and neurophysio-
logical indicators of perceptual sensitivity to noxious stimulation
(Spanos, 1989; Rainville et al., 1997). Page and Handley (1993)
also found that a short lecture dispelling ‘myths’ about the negative
effects of hypnosis was effective in reducing subjective reports of
long-term negative sequelae following participation in hypnosis.
Indeed, Page and Handley (1993) advise that the best way to
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reduce the frequency of long-term negative effects of hypnosis is to
dispel myths about the nature of hypnosis, and make no mention of
its after effects when assessing hypnotic susceptibility.

In this context, it may not be wise to advise ecstasy users that
they might have cognitive problems of which they are unaware.
Despite over two million people using ecstasy in the UK, there is
no credible evidence that the NHS is currently overrun with
ecstasy-related problems. At what point is it appropriate for a
clinical intervention? If ecstasy users believe themselves to be
brain damaged when they are not, then they may come forward for
unnecessary treatment. This will create a public health problem and
cause major difficulties for the provision of health care to those
who actually need it.
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Probable serotonin syndrome variant in a patient receiving a selective

serotonin reuptake inhibitor and a 5-HT3 receptor antagonist
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Recently, Gillman offered a thorough review of the serotonin
syndrome in the Journal of Psychopharmacology (Gillman, 1999).
This syndrome has been associated with a variety of drugs, singly
or in combination and is felt to be related to excess intra-synaptic
5-hydroxytryptamine (5-HT). The syndrome had not been
described secondary to 5-HT3 receptor antagonist drug
interactions. More recently in the Journal, a case of delerium was
reported in a patient recovering from anaesthesia and the authors
suggested an interaction between the 5-HT3 receptor antagonist
odansetron and paroxetine as one possible explanation (Stanford
and Stanford, 1999). While the inhibition of CYP2D6 was offered
by the authors as a possible mechanism for the interaction,
additional scientific evidence was later presented in the form of an
Editorial suggesting that this mechanism was not a likely
contributor in the case reported (Palmer, 2000).

As a medical oncologist, I recently encountered a case which I
believe represents a variant of the serotonin syndrome, and which
is relevant to the articles described. A 49-year-old woman receiving
sertraline (Zoloft) for some time without incident received her first
cycle of adjuvant chemotherapy for breast cancer with
cyclophosphamide and doxorubicin, and was premedicated with
100 mg of dolasetron (Anzemet), a commonly used 5-HT3 receptor
antagonist. Shortly after the infusion, she developed symptoms of
profound agitation and elation. At the same time, however, she
described an overwhelming desire to commit suicide and was
disoriented. The symptoms resolved within hours without
pharmacological intervention. Three weeks later, she received the
same medications with no changes, except substitution of a

different 5-HT3 receptor antagonist, 20 mg odansetron (Zofran).
With this second cycle, she experienced no adverse effects. While
it is difficult to determine the actual relative pharmacological
effects of these two 5-HT3 receptor antagonists, it should be noted
that the only change made was substitution of odansetron for
dolasetron, and the substitution was at a dose that likely
represented less 5-HT3 receptor antagonism. This suggests a
selective serotonin reuptake inhibitor (SSRI) and 5-HT3 receptor
antagonist interaction. In addition, the chemotherapy drugs
described do not have established interactions with 5-HT3 receptor
antagonists.

A number of possible mechanisms for the interaction of SSRIs
and 5-HT3 receptor antagonists may be proposed. I believe that a
variant of the serotonin syndrome can rarely be seen when drugs of
these two classes are coadministered, as commonly occurs in
cancer patients. Clinicians should consider this possibility in
patients experiencing side-effects consistent with the serotonin
syndrome.
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