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Abstract The first observation of lethal recreational use
of MDMA (ecstasy) and MDEA in Italy is reported, to-
gether with extensive toxicological and histopathological
documentation. Findings such as disseminated intravascu-
lar coagulation, rarely reported before, are colocated in
the framework of the toxic syndrome for a better defini-
tion of criteria for forensic diagnosis.
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Introduction R
MDMA (3,4-methylenedioxymethamphetamine, also
known as ecstasy, Adam, XTC) was first synthesized in
1914 in the laboratories of the Merck Company [1] but
was never used in therapy because of its anorexic side ef-
fects. In the 1970s it was proposed as a stimulant in the
treatment of depression and alcoholism [2], since the
sense of wellbeing and ease of communication that it pro-
duced did not seem to have any side effects at therapeutic
doses (75-100 mg, orally; G Greer, unpublished results).
Renewed interest in this phenylisopropylamine derivative
led to a series of studies with volunteers to determine the
exact mechanism of action [3]. The only effects docu-
mented were marked cardiovascular stimulation with an
increase in blood pressure and heart rate, associated in
rare cases with nausea and vomiting. Since a single dose
of MDMA did not cause any significant immediate phys-
ical or psychic damage in normal subjects, it was regarded
in psychiatry as a safe, non-addictive drug [3]. Subse-
quent studies showed many side effects, such as loss of
appetite, gnashing of the teeth, nausea, muscle pain and/or
cramps, ataxia [4] and a build-up of tolerance [S]. When
administered orally,. MDMA and MDA are rapidly ab-
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sorbed, reaching peak plasma levels in about 2 h [6], and
are metabolized in the liver and excreted in the urine.
When a single dose is taken, the psychotropic effects ap-
pear within 30 min and last for a few hours, with mani-
festations that vary from subject to subject [7]. Although
the effects disappear within 4—6 h, mental confusion, de-
pression and anxiety have been reported up to several
weeks after a single dose [8]. About the time of these stud-
ies, the use of ecstasy became widespread among young
people, finally providing clear evidence that the drug is not
harmless. Like MDA, MDMA is now listed in Schedule I
of the US Drug Enforcement Administration as a highly
addictive and therapeutically risky drug [9]. As a result,
other molecules of similar structure with similar psy-
choactive and weakly hallucinogenic properties (but not
yet listed as legally controlled drugs) were the subject of
drug traffic, among them, MDEA (3.4-methylenedioxy-
ethylamphetamine) which was only occasionally detected
by toxicological analysis in cases of drug-related deaths.
The increasing recreational use of MDMA and MDEA led
to a number of cases of intoxication, but these were still
insufficient (partly due to the superficiality of case re-
ports) to draw a clear picture of the forensic effects. Here
we report the first case of a MDMA/MDEA -related dea.[h
in Italy, in which we were able to carry out exhaustive his-
tological and toxicological studies on autopsy specimens.

Case report

On the evening of 25 December 1994, C. C. (aged 20 years), went
with friends to a discotheque where he stayed until after midnight
and was seen (o take many ecstasy tablets. When he returned home
at about 2 a.m. he told his mother that he felt feverish. Th; armpit
temperature was 40°C and he went to bed at once. At midday he
was found dead with his pillow soaked in blood. ‘

At autopsy. nothing was visible externally but when the body
was dissected. subserous petecchiae and extreme pIL_mpurenchy-
mal congestion were observed. Histological examination reyeulcq
generalized stasis and subpleural huemorrhaging together with mi-
crothrombotic formations partially obstructing the lumina of car-
diac vessels and septal capillaries of the lung (Fig. 1). The renal
tubules contained eosinophilic material identified as myoglobin by
immunohistochemistry (Fig.2).
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Fig.1 Lung septum capilluries
showing microthrombosis
(PTAH, 128 x)

Fig.2 Myoglobin in renal
tubules (immunofluorescence
polyclonal antibody against
myoglobin, 274 x)

Amphetamines were detected i the urine ol the subject by imi-
munoenzymatic screening. Toxivelogical analvsis by sohid-figuid
extraction and gas chromatography — miass speciromein (GO-MS)
analysis was therefore carried out 1o identify andd quantity the indi-
vidual substances present in the biotogical fuids and organs,

Materials and methods

Homogenates of each organ (1 2) and b ol Plood, unne and ile
were hydrolysed with 100 gl of conzyvime (3 ehucnronmdase ary bl
phatase) and incubated overnight o ronm temperatire Phe s
ples were supplemented with knos i goantities ol mieonal stadard
(phenmetrazine) and extracted by the sold P tevhnmgue s

Bond Elut Certity columins previousty activated by clution with 2
ol methanod and 2 mt 0.1 M phosphate bufter o pll o, Adfter ad-
sorption of the sample. the column wis washed with 1 ml LOM
aectic acid and 6 mlb methanol. The sohid phase was dricd and
cluted with 4 il ethy] acetaie containing 2 ammonium hydrox-
ide. Dimethyormannde ¢SO ) was added 1o the chute. which
was dricd uinder s nitrogen stream to s volunmie of S0 pt. For cach
hiofogical sample. Tl ol this solution awis injected into GC-MS
apparatus o sbvse fon amphetianines.

Ihe cas chronograph wis a Vgt model 130073400 with an
Altech OV trised silivar capithary. column tength 15 m. il 025
s Gl thickness 0225 unn, The chive waatograph was in line with
A bmgan Mk aodel TES HO s spectromeia with o teap de-
eetor operating v itk scan G0 SO0 anu, Opeatimy conditions

. .
were as follow s sphitfess igection. U il sotheroa, 30 min
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final isotherm. injector temperature 280°C. transfer line 290°C,
ignition tilament after 150 s, column temperature programmed be-
tween 100 and 280°C.

Discussion

Toxicological analysis revealed that C. C. died of acute
poisoning due to MDMA and MDEA. Table |1 shows the
concentrations of MDMA and MDEA in organs and bio-
logical fluids.

In the present case death could be ascribed to an over-
dose of the amphetamines MDMA and MDEA. There
have only been a few reports of similar deaths [10-16],
and this is the first in Italy. According to Ferraraetal. [17]
amphetamine-related deaths show a wide range of causal
and associated factors. The cases reported in the literature
suggest the following general considerations:

l. Acute intoxication by amphetamines (overdose) is
characterized by acute irreversible cardiovascular failure
that rapidly leads to death.

2. Chemical and toxicological analysis of postmortem bi-
ological material shows variable concentrations of am-
phetamines, suggesting hypersensitivity in the case of low
doses.

3. The conditions under which ecstasy is taken play a role
in determining the pathological effects (e.g. malignant hy-
perthermia) it provokes. For example, increased physical
activity, such as dancing, and overheated environments, as
in discotheques, may combine with pharmacodynamic ef-
fects, such as dehydration due to profuse sweating and
suppression of thirst, to upset thermoregulation. The same
effect may be due to direct toxicity.

4. Pre-existing pathological conditions, manifest or
silent, such as cardiomyopathy, coronary disease, func-
tional arrhythmia and asthma, all characterized by a basal
deficit of heart muscle oxygenation, can be aggravated by
amphetamines due to an arrhythmogenic cardiotoxic ef-
fect {17].

In the present case, the morphological picture is in accor-
dance with a well-described and studied clinical entity, i.e.
hyperthermia and disseminated intravascular coagulation
(DIC). but the macro- and microscopic findings have not
yet been classified or defined in a satisfactory manner.
Plurivascular stasis with intravascular coagulation and
massive edema of the lungs are succinctly described only
in older reports of cases of MDA intoxication. {18-22],
and only Dowling et al. [10], and recently Forrest et al.
[23]. give macroscopic descriptions based on a substantial
case series. The clotting observed in the present case is
well demonstrated and documented in the heart and lungs
by evidence of DIC, which presumably arises as a result
of hyperpyrexia and rhabdomyolysis [15-24], confirmed
in our case by the immunohistochemical finding of myo-
globin in the renal tubules.

The clear toxicological results and incisive autopsy
and microscopical findings in the present case contribute
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Table 1 Concentrations of MDMA and MDEA

Organ or MDMA MDEA
biological fluid (png/ml or pg/g) (ug/mlor ug/g)
Blood he 0.185 1.596
Bile 27.34 21.934
Urine 263.132 183.737
Brain 12.794 8.430
Lung 10.705 8.031
Liver 13.231 10.688
Spleen 9.178 7.059
Kidney 9.818 8.048

to the forensic definition of acute poisoning due to
MDMA and MDEA with striking elements such as DIC
(16]. The increasing use of ecstasy [25] makes a thorough
knowledge of its toxic effects important from the forensic
and emergency therapy points of view [12, 14, 15, 26].
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