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INTRODUCTION

Recreational drug use is common throughout the world, although
there are differences in individual drug use between countries [1].

There is also emerging evidence of increasing use of legally avail-
able synthetic compounds, sold via the Internet, on the street or
by recreational drug dealers, as legal compounds or passed off as
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ABSTRACT

Introduction: There is emerging evidence of increasing use of legally available synthetic compounds as recreational drugs. While
there are some changes to legislation relating to these synthetic compounds, often the emergence of the agents outpaces the effect of
the legislation to curb their use, and the legal status of these agents may change as more information on their toxicity becomes
known. TFMPP [1-(3-trifluoromethylphenyl) piperazine] was initially temporarily controlled under Schedule I of the Controlled
Substances Act in 2002 in the US, but following further review and lack of published information on toxicity, it was removed from
this control in 2004. In addition, there are very few “user reports” of effects when TFMPP is taken alone or in combination with BZP
[1-benzylpiperazine].

Case reports: Three patients presented to our emergency department after ingesting 4 tablets thought to be 3,4-methylenedioxy-
N-methylamphetamine (MDMA, street name “Ecstasy”) over the course of an evening. They presented with dissociative-type symp-
toms, nausea, and signs consistent with sympathomimetic toxicity. All 3 improved with conservative management and observation,
within 12 hours of presentation. Serum analysis demonstrated the presence of TFMPP and BZP at concentrations of 263  5.8 ng/mL
(range 260–270 ng/mL) and 46.7 15.3 ng/mL (range 30–60 ng/mL), respectively. No other recreational drugs were detected in an
extended toxicological screen of blood and urine samples.

Discussion: This is the first case series of confirmed toxicity associated with recreational use of TFMPP in combination with BZP,
with clinical features not consistent with BZP toxicity. In our view, the current legal status of TFMPP should be reviewed.
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other known controlled drugs such as Ecstasy (3,4-methylene-
dioxy-N-methylamphetamine (MDMA)) or amphetamine [2]. The
family of piperazine drugs is among some of the most commonly
sold synthetic legal recreational drugs [3]. Within this family of
drugs, 1-benzylpiperazine (BZP) was temporarily controlled under
Schedule I of the Controlled Substances Act in the US in 2002,
and following further review permanently controlled in 2004 [4].
Its legal status has now been under review in other areas of the
world, and it has now been controlled throughout the European
Union following a review by the European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA) [5]. However, there are
other members of the piperazine family of drugs, such as 1-(3-tri-
fluoromethylphenyl) piperazine (TFMPP), 1-(3-chlorophenyl)piper-
azine (mCPP), and 4-methoxyphenylpiperazine (MeOPP), which
are often used in combination with BZP to enhance or alter its
clinical effects [6].

There are no previously published reports in the medical lit-
erature relating to the toxicity of TFMPP when taken alone, and
there are very few “user experiences” of TFMPP alone, since it is
usually purchased and taken in combination with BZP [7,8].
These reports suggest that TFMPP has limited effects when taken
on its own, but they also acknowledge that it can cause a pro-
longed “hangover-type” effect compared to other piperazines. In
addition, there are no published data on the toxicity of the com-
bined use of TFMPP and BZP. In animal models, it has been
shown to produce aversive effects rather than causing self-
administration [9]. This is likely to limit its acceptability as a
recreational drug, which may explain some of the decisions not
to market TFMPP alone as an illicit drug. We report here a case
series of 3 patients who presented with both sympathomimetic
toxicity and dissociative-type symptoms following ingestion of
what they believed were MDMA tablets but whom, on toxico-
logical screening, had in fact ingested a combination of TFMPP
and BZP.

CASE SERIES

Case One

An 18-year-old male with no significant past medical history pre-
sented to the emergency department (ED) feeling generally
unwell following ingestion of 4 tablets, thought to be Ecstasy, and
purchased from 4 different dealers within a single club venue.
Following ingestion of the first 3 tablets, he developed a “high,”
but after ingestion of the fourth tablet he felt nauseated, gener-
ally unwell and weak, and developed dissociative symptoms,
described as “a feeling of being in another world.” On arrival in
the ED he was agitated with bruxism. He had features of sympa-
thomimetic toxicity with dilated pupils, tachycardia (127 bpm),
inducible clonus (2–3 beats at ankles) with normal temperature
(35.9°C). ECG on presentation showed sinus tachycardia, but was
otherwise normal. He was admitted overnight for observation
and treated with IV fluids (1 L 0.9% NaCl solution) and 5 mg IV
diazepam. The following morning, his symptoms had settled and
he was discharged home with no long-term sequelae. He received
advice concerning recreational drug use.

Case Two

A second 18-year-old male, also with no significant past medical
history, apart from recurrent recreational use of Ecstasy, presented
to the ED with agitation and anxiety following ingestion of 4
tablets, again thought to be Ecstasy, from the same 4 dealers
within the same club venue as the previous case. He described
dissociative-type symptoms, including a feeling as though “his
insides had stopped working” since ingestion of the tablets. On
examination he was agitated with bruxism. He had features of
sympathomimetic toxicity with dilated pupils, tachycardia (126
bpm), marked inducible clonus (2–3 beats at ankles), but normal
tone and reflexes, with a normal temperature (36.5°C). ECG on
presentation showed sinus tachycardia, but was otherwise nor-
mal. He was admitted overnight for observation and treated with
IV fluids (1 L 0.9% NaCl solution) and a total of 10 mg PO
diazepam. The following morning, his symptoms resolved and he
was discharged home with no long-term sequelae and was given
advice concerning recreational drug use.

Case Three

A 19-year-old male, with a history of mild asthma, presented with
the above 2 patients, again following ingestion of 4 tablets
thought to be Ecstasy from the same 4 dealers within the same
club venue as the previous 2 cases. He presented with nausea and
vomiting, feeling generally unwell, unable to walk properly, and
again with dissociative-type symptoms. On examination he was
coherent but was very talkative. He had features of mild sympa-
thomimetic toxicity with dilated pupils, mild tachycardia (101
bpm), no inducible clonus, and normal temperature (36.0°C).
ECG on presentation showed sinus rhythm. He was admitted
overnight for observation and treated with IV fluids (1 L 0.9%
NaCl solution). Again, on the following morning, he was clini-
cally well, without symptoms; he was discharged home with no
long-term sequelae and was given advice concerning recreational
drug use.

TOXICOLOGICAL SCREENING

Informed consent was obtained from all 3 patients for toxico-
logical screening of blood and urine samples to be undertaken
by the Forensic Toxicology Services at St. Georgeís, University of
London, UK. Routine toxicological analysis of both specimens
using full scan electron ionization gas chromatography–mass
spectrometry (GC/MS) after liquid/liquid extraction, identified
the presence of TFMPP and BZP in all 3 patients. No MDMA was
detected in any of the patients. The mean serum concentrations
of BZP and TFMPP were 263 5.8 ng/mL (range 260–270 
ng/mL) and 46.7 15.3 ng/mL (range 30–60 ng/mL), respec-
tively. Cannabinoids were detected in the urine of 1 patient,
indicating probable recent use; no other recreational drugs were
detected using a broad toxicology screen in blood and urine in
all 3 patients. The only other drugs detected were diazepam in
cases 1 and 2, related to in-hospital use of diazepam in both
patients.



Discussion

We have described here a case series of 3 patients who self-reported
ingestion of MDMA, but developed atypical sympathomimetic
symptoms requiring hospital observation. Subsequent toxicolog-
ical screening detected a combination of 1-Benzylpiperazine
(BZP) and 1-(3-trifluoromethylphenyl) piperazine (TFMPP).

BZP is recognized to have clinical effects, both desired and
toxic, that are similar to amphetamines, while the combination
of BZP with TFMPP is associated with more MDMA (“Ecstasy”)-like
effects in animal models [10;11]. TFMPP is a nonselective sero-
tonergic agonist, thought when used in combination with BZP to
provide a mood-elevating and hallucinogen-like effect, whereas
the BZP provides a “stimulatory effect” [12–14]. Animal studies
have shown that TFMPP given alone leads to increases in 5-HT
concentrations only, whereas the 1:1 combination of BZP/TFMPP
at a dose of 3 mg/kg results in increases in both 5-HT and
dopamine, similar to that seen with MDMA [10]. In addition,
studies in mice have further supported the potential hallucino-
genic effects of TFMPP in comparison to the stimulatory effects
of BZP [11]. There have also been reports of the possibility of syn-
ergistic toxicity of the combination of BZP and TFMPP, with an
increased risk of seizures at high combined doses in animal mod-
els [10]. However, it is difficult to ascertain whether this is due to
the combination of these agents, as BZP itself is associated with
seizures [15]. These studies support the hypothesis that the dis-
sociative-type symptoms seen in our patients were most likely
due to the TFMPP that had been ingested. Although BZP is now
controlled in most parts of the developed world, there is still the
potential for it to be supplied illegally, either through recreational
drug dealers misrepresenting it as MDMA or amphetamines, or 
in misrepresented “BZP-free products,” that in fact still contain
BZP [2]. The legal status of TFMPP is currently not consistent. 
In the US, it was temporarily controlled under Schedule I of 
the Controlled Substances Act in 2002, but following further
review it was removed from this control in 2004; currently it is
legally available, although it is still controlled within Hawaii [16].
It is only classified as a controlled drug in Australia and in 
parts of the European Union (Belgium and Greece at the time of
writing) [16].

In the cases reported here, the patients believed that they had
ingested 4 tablets containing MDMA over the course of the
evening. They developed both sympathomimetic and dissociative
toxicity, and subsequent toxicological screening detected the
presence of both BZP and TFMPP. Dissociative-type symptoms are
not typical of previous reports of BZP toxicity [2,15], therefore it
is likely that the cause of these symptoms was the TFMPP taken
in combination with the BZP. Previously, we have reported that
although routine toxicological screening is not normally under-
taken in patients with recreational drug toxicity, in unusual pre-
sentations the use of toxicological screening is able to detect
novel drugs [2,17,18].

In our view there is a need for a more systematic approach to
toxicological screening in centers seeing large numbers of
patients with recreational drug toxicity in order that emerging

novel recreational drugs can be detected and the degree of toxic-
ity associated with their use recorded. Other authors have also
supported the use of more systematic toxicological screening in
patients with recreational drug toxicity to determine evolving
epidemiological trends in recreational drug availability, use, and
toxicity [6]. The data obtained would provide legislative authori-
ties with more precise information on which they could base
decisions on whether to alter the legal status of novel and emerg-
ing drugs.
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BRIEF TOXICOLOGY COMMUNICATIONS

Head CT in Patient with Metabolic Acidosis

A patient presents with metabolic acidosis and this charac-
teristic injury. Name the toxin. For the answer, see page 275


