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A Report of Five Deaths Associated
With the Use of MDEA and MDM

Graéme P. Dowling. MD, Edward T. McDonough 1Il, MD; Robert @ Bost, PhD

3,4-Methylenedioxymethamphetamine (MOMA, “Ecstasy”), a synthetic ana-
logua of 3 ,4-meth yienedio xyam phetamine, has been the center af eoant debate
over its potential for abuse vs its use as a psychotharapeuhc agant. Following its
emargency classification in Schedule 1 by the Drug Enforcermnent Administration
in 1985, 8,4-methylenedioxyethamphetamine {MDEA,"Eve”) has appeared a5
MDMA's legal replacement. MDMA 15 thought to be safe by recreafional users
and by psychotherapisis who support its use. The detals of five geaths
assoclated with the use of MOMA and MDEA are reported. In thme patients,
MDMA or MDEA may have contributed to death by the induction of arrhythmias in
individuals with underlying natural disease. in anather patent, use of MDMA
preceded an episode of bizame and risky behavior that resulled in accidental
death. In another patienl, MOMA was thought to be the Immaediate cause of

death. Death as a consequence of the use of thase drugs
it dovs oceur; this outcome may be more common in individu

cardiac disease.

MDMA (3,4-methylenedioxymetham.
phetamine, *“Ecstasy™, & synthetic
anslogue of 84-methylenedioxyam-
phetamine (MDA), was first developed
a2 gn sppetite suppressant in 1914 but
was never marketed. In the early 1970s,
a small number of paychiatrists began
using it &8 an edjunct to paychotherapy,
noting that it appeared to facilitate ther-
apeutie comiunication, incremse pé-
tient self-esteem, amd limit the use of
other drugs (G Greer, MD, unpub-
lished data, 1383; Greer mnd Strass-
man’; and Shafert)

Bince 1988, MDMA has become o
populkr recreationa) drug, especially
among college students. 1t is also
kngwn ps “XTC.” *Adsm,” and “MDM”
and is 50ld as gelatin capsules or loose
powder for §10 to $40 per 100-mg dose
Wewsweek, April 15, 1985, p 96) Users
report that the drugis a pleasant way Lo
get in touch with oneself and ¢hat it does
not produce hallucinations (Newsweek,
April 15, 1885, p 86; Liyfe, August 1985,
PP 88-94; apd Baum?).

Unti July 1, 1985, MDMA was not a
controlled substance and was legally
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available foruse. Atthat time, the Drug
Enforcement Administration placed
MDMA jn Schaedule ] on an emergency
basis, ns n drug with high potential for
abuse and withour aceepted medical
use. [t wns claimed that the phuge po-
tential of MDMA was proved by its
widespread use. In addition, because of
the structural gimilarity to MDA, which
had been shown to aelectively damage
Berolonin neyve termingals in rat brains,
dangercus aide effects were felt 1o be
possible.

I wag only later that Drug Enforce-
ment Administration offivisls learned of
the therapeutic use of MDMA in psyehi-
auy. While MDMA is etill mvailahle
on the illicit drug market, & related
drug, 8 4-methylensdioxyethampheta-
minge (MDEA, “Eve™, has appeared as »
non-scheduled substitute for MDMA,
with milder but similar effects.

MDMA is reperted to be gafe by
poychotherapists and users (N ewsweek,
Apnl 15,1985, p 96, Baum’; and Gehlert
et al¥), but the medical litarature con-
tains few articles on MDMA or MDEA,
snd no controlled triais to document and
inveatigate their clnical effects have
been rompleted.” One death related to
the use of MDMA has been reported in
the populer media (Lifz, Augvst 1985,
pp 88-94) This aricld describes five
patienta, eeen uver 3Yperiod of nine
montha Wune 1985 s Ylarch 1686) n
Dallas County, in \k‘]'{l:h MDMA or
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MDEA were theught ta
contributed to death.

METHODS :

All cases were examined by the CB
Medical Examiners Office &f Dgh
County. Body fluid and tigsue
were gereened for the presence of alky

luvg-

line drugs, inciuding MDMA cand o

¥

MDEA, by the methad of Foerstay o
al.* Gas chromatography was used o
fused methylsilicone and fused 5%
nylmethylsilicone eolumns connacted

flame ionization detectors. Identifien.",

tion was based on retention times on the
two columns and confirmation was by

gas chromatography-mass spectrome-

try. MDMA or MDEA levels were quan-
titated by gas chromatographic compar-
ison with known standards of theae
drugs. Body fluids were also nereened
for the presence of acid and neutral
drugs, nareaties, and aleohol.

REPORT OF CASES

Case 1.—The body of » £2-year-old
mzan was found at the base of an elee-
trieal utility tower. He was reportedly
last seen alive the previous evening
when he ingested an unknown quantity
of MDMA. Exsmination at the scene
suggests that he drove his autamobile to
the utility tower and climbed it to a
height of 13 m. At 128 aM, he came tao
cloge te one of the 138 000-V power lines,
was electrocuted, and fell to the ground.

At autopsy, widespread burning of
the clothing and the skin of the face,
tharax, abdomen, and both arme was
noted, eonsistent with his having re-
ceived a high-voltage electrical shock.
Other injuriee, presumably sustained in
the fall, included a completle atlantoor-
cipital disloration, rib fractures, pulme-
nary cantugions, and lacerations of the
liver.

Postmortem  toxicology  showed
MDMA in the blood, but unfortunately,
the amount could not be quantitated,
No aleohol or other drugs were present.

Case 2.—A 25-yesar-old man wis
geen by his family physician complain-
ing of pleuritic chest pam on inspiretion
Physical examination results ang chest
roentgenagram were unremarkable,
&nd a follow-up appointment was ar

ranged for the next day. While he was -

driving home, his truek jumped a curb
and struck 1 telephone pole. His only
apparent injury was a amall laceration
of the forehead, but he required eardio-
pulmanary resuscitation Bt the scene
and en roote to the bospital, He was
pronounced desd one-half hour after the
accident.

At autopsy, the only injury wes &
4-¢m laceration on Lhe right side of the
forehead. The proximal left anterior
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Clinical, AUopsy, brd Taxkcology Findi i Five Deatha Associsied With MDMA and MOEA Usrt
N Esgomd Dose Esticrvatend Tiovs .
Peant o/ of SOMLA. o Betwmen Dows png L~
Sanidge, ¥ MDEA Wkon, avp Onath, b Cauma ol Demh Yoxkookogy Eindlnge
184 Unknown <l Bactoruton mnd mullipts infuries NOMA presac In blood
A2 Unicown LNk Aheroasiti Cardhovasadel dostes Buaod: MDEA, 0.5 mg/L [4.6 pmall),
. burimihal, 0.8 mgAL (3.6 umold)
IMAD Lo Lindawosm Apis exthyna Blood, MDA, { 1 gL (5 7 wmotdl)
AF/E 160 <2 hculs MOMA ioxcsmn Biood: MDA 1.0 mgA (5.2 pmold)
atharol, 40 meretl (8.7 mmoll)
Y] 300 <$2 Blood: MOEA, 2.0 mgA (8.7 umold);
A cardompunmthy pUGoKyDhers. 0.26 mgL (0.2
. ¥ . 1.0 moA (3.3 oA
f Livar MDEA, 4.51 mp'ig (214 amolkg)
. 1Goney MOEA, 255 (123 pmalig)
L Heart' MOEA 1.68 8.1 wmalfg)}
Lung MDEA, 4.54 mgg [21.8 pooitg)
Spleen; MDEM, 1.33 Mg/ (16.0 wmolig)

A, Icm 4, 4-metidenediorymenampohetarning, MDEA, 3, 4-metmiensco rys hamphemming.

descentding and left cireurnflex corenary
srteries were narrowed to leas than 75%
of their original area by atherosclerotic
plarues, and the lumen of the right
coronary artery was nerrgwed ta s pin-
point 5 em fromits origin. The heart was
not enlzrged (280 g), and there was no
evidence of recent or old myocardial
infarction. The other organs were unre-
markable.

Allthough the cause of desth was
listed 25 athervaclerotic cardiovascular
disease, postmortem toxicology re-
wealed 0.95 mp/L.(4.6 wmolL) of MDE A
and 0.B mg/L (8.6 pmol/L) of butalbital
in the blacd. No alcohol was detected.

CasE 3.—A 382 year-old man with &
history of asthma was (ound dead beside
Jus car, A 0.5% epinephrine inhaler was
in hiz hand. He had been drinking aleco-
hel with friends until twa bours prior to
the diseovery of his body:.

Poatmortern  examinstion zhowed
gross and histologic features of acute
and ehronic bronehial asthma, including
hyperinflation of the lungs, mueus ptog-
ging, peribranchial muscular hyper-
plasia, submticosal eosinophilic infil-
trates, and thickening of bronchial
basement membranes. The remaining
orgams were congested but were other-
wise unremperkable

The cause of desth wan attributed to
asthma, however, postmortem tox-
icology ahowed 1.1 mg/L (5.7 pmol/L) of
MDMA in the bleod. No aleohol or
theophytline were detected.

Case {.—A heenlthy 18-year-old
woman ingeated 1% *hits” of Ecstasy
(approximately 150 mg) and an un-
known amaount of sleohol within a 60- to
90-minute peried. Ehortly thereafter,
she collapzed, and on arrival of the
paramedics, she was found to be in
ventricular fibrillation. She was pro-
nounced dead after resuscitation st-
wmpts were unsuecessful.

Autapay findings included pulmonary
congestion and edema, asasociated with
eangestion of other viscern. Postmor-
tem toxicology revealed LO mg/L
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(5.2 umall) of MDMA and 40 mg/dL
{8.7 mmol/L) of ethanal in the bleod.
Cagg 5.~-A 2l.year-ald man was
found unconsclous aher ingesting three
Ecsatasy capenles (approximately 300

mg), onhe ne capaule (65 mg),
and several aperiod of ten to
11 howrs. A at resuscitation
WEre UNBUCCeas

Significant gy findings were
confined to eart, which was

enlarged (420 ¢ to cancentric left
ventricular h rophy end slight
dilatation. The olgunary arteries con-
tained scattered! nonocclusive, athe-
romatpus plaques, and the velve: were
unremarkable. Histologically, some
myocytes ahwgd enlarged, hyper-
chromastie nuclei; but there wans ho evi-
dence of the buzrre cells found in hyper-
trophic cardiomyopathy.

Giiven the absence of coronary athero-
sclerosis and valvular abnormalities and
the lack of hisiory of hypertension, the
cause of death was attributed to idio-
pathic cardioniyopathy. Poatmoriem
toxicology showed the following drug
levels in the blood: MDEA, 2.0 mg/L
(8.7 pmol/L); prapoxyphene, 0.26 mg/L
(0.8 pmol/l); and norpropoxyphene,
1.0 mg/L {3.1 umol/L). MDEA levéls in
ather body fiuids and tlssues are shown
in the Table. No MDMA (the drug the
decedent thought he was taking) or
glcohol was present,

COMMENT

MDMA and MDEA are structurslly
related to MDA, a3 shown in the Figure.
Allthree drugs share structural gimilar-
jtics to methamphetamine, which has

sympathomimetic properties, and to .

mescatine, a hellucinogen. MDA was &
popular drug of abuse during the 1960, -
and although several deaths related (o
MDA overdose were reported,'® these
sppeared to be rare perurrencesd,
MDMA and MDE A apparently eagae
euphorip and enhanced sociability-48
MDA does,” bat they are not thought to
be halucinogenic." Both have u repid

NHCH,

3. 4-Mpthylensdoxymethamphalamine
(MOMA, “Ecstasy”)

o NHCH,CH,

H,C

~
AR, 0 s e

A CH,

3.4-Matl‘ry1&nmowiham|:hntamlne
(MDEA_ "Eve™)

Structural iovmulse ol MDA, MDEA, snd slated
COMpoungs

onset of sction of approximately one-
half hour.™ MDMA users describe three
phases of action; an initial period of
dinorientation, followed by a rush dur
ing whieh the user expenences tingling
and may exhibit spanmodie yerking mo-
tions, and finslly a period of “happ:
mocinbility” (Life, August Y985, pp
£8-04) Generally, MDM A% effects wear
off in four to six hours"; however, confu-
gian, depresaion, and anxiety have been
reported by some users for several
weeks after 2 single dose.?
To date, there have been no reparis
MDMA- or MDE A-related deaths In the
medical literature, but ane death has
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fuwn described in the popular press
1Li‘. August 1965, pp 83-64). The five
cases e hel‘em al’ld Wd
with MDMA and MDEA use were seen
in Dallas and surrounding counties
within = pericd of nine montha (June
1685 to March 1986). In four patients,
MDMA or MDEA sppears to have
plaved anly a contributory role in caus-
ing death, while in the fifth, MDMA was
the immediste catioe of death

Although MDMA has net been de-
scribed g camsing bizamrre behavier
{Newsweek, April 15, 1985, p 86; Life,
August 1885, pp R3-84; Shafer’; and
Haurmt), case 1 Hostrates that auch be-
havior in possible. Although it 1= not
possible to rule out anicidel intent, in-
formsation available from relatives and
friendes indicates that thiz individug)s
behavior was motivated solely by his
use of MDMA.

The role of MDMA and MDEA In
pstients 2 and B is more difficult to
dclineate, particulary in the presence of
low contentrations of other drugs
(butatbitsl in patient 2, propoxyphena
in partent 51 Both individusls suffared
from underiying cardiac diseases,
whiet could have been reapansible for
acath without MDMA or MDEA use.
However, MDMA i# lmown to have aym-
pathomimetic actions, including my-
driasis and hyperhidroais (Life, August
1985, pp BB-84; Greer and Strassman';
Shafer’, and Riedlinger”). Althaugh
their cardiovascular effects pre un-
known, MDMA and MDEA may well
have actions &imilay to their parent
amphetamines, including increased ear-
dize output, hypertension, and in-
duction of arrhythmizs.“ Arrhythmias
are z pecognized mechanizm  in
amphetamine-related deaths * and are
thought to be the mechaniam of death in
both patients 2 and 5.

These two cases are not unlike an
MDMA-related desth, reparted in the
popular prase (Lyfe, Aupust 1985, pp
B8-84) whergin an individual with
know: . rdise disease died suddenly.
thort v ajrer taking & large dose of
MUMA Therefore, it is possible that
thewe drugs epn induce or augment po-
Lentially fala) arrhythmias in those indi-
Vidual: with predisposing cardize dis-
R Clearly, this is an ares that needs
further cqugy,

I jatient's, MDEA use was assoc-
¥ed with the sudden death of an indi-
“funn b rad asthma, The abeence of
LBCphiy line: 1m postmortem blood sam-
Ple- and hus yse of an over-the-counter
epinephrine inhaler indicate that the

vidual was not likely receiving pde-
Quile medical therapy. Insdequate
trestment is 3 majay finding reported in
: dymg suddenly of nathma “ it is
Povkible Lhat this individual would have
'#v-. ooy 1987 _\g 257 No 12
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suffered his fata! o

even I he had
not taken MDEA. y In
general, relax bro smeoth muscle,

MDEA potentiated
rhythmia in thig indi

hia asthms attack.

Use dMDHAmLEwghttobeﬂw
immediate cause of death in patient 4.
This 18-yearcld woman was healthy
prior to her death. Autopsy revealed
that ahe had no underlying natural dis-
ense that weuld nredispose her to sug-
den death. If the witneases to the event
are relizble, she did not take an extraor-
dinarily large MDMA (zp-
proximately 150 mg). The mechanism of
death was clear)y n carthac arrhythmia,
83 ahe was determidhed to be in
ventricular fibrillation on the arrival of
paramedics. The low dose of MDMA
ingested resulting in sadden desth may
be an example of an idiosynerstic reac-
tion, ar may suggest that the toxic-to-
therapeutic ratio of MDMA is low.

To our knowledge,.levels of MDMA
and MDEA in human hleod and tissues
have not previonsly been reperted, so it
ic diffieult o interpret the significance
of the drug eoncentrations found. It iz
interesting to mote ghat the blood
MDMA level of 1.0 (5.2 pmol/L) in
patient 4, where the cavse of death was
attributed to MDMA intoxication, is
slightly lower than that in patient 3 of
11 mg/L (5.7 wmol/L), where an sna-
tomic cause of death (e, sathma) was
found. At the present time, it is not
known whether these represent unusu-
ally high or just “therapeutic” levels of
MDMA. The tissve distribution of
MDEA in patient b shows the highest
concentrationa of this in liver apd
lung. Amphetamines taholized in
the liver and are aleo excreted 1n the
urine jn varying proportians, depending
on urne pH.“ Metabolizm of MDEA in
the hver may account fosithe relatively
high levels found in this organ; however,
the significance of the high lung and
lower kidney concentrationg is nn-
known,

Unfortunately, these five cases do
little to resolve the present controversy
88 £0 the abuse potentialand dangers of
MDMA and MDEA va the possible
therapentic usefulness of MDMA m
psychotherapy. Deaths directly and in-
directly related to the uss of MDMA nad
MDEA do ocenr; however, they appear
o be rare at this time, foeir rasity is

confirmed by the nﬂ published
statistica of the Drug Wuming
%

a

Network far 1985, Neither MG

times were exel ]
would appear that preexisting eardi
disease may be one factor that prg
dicposes individuals to sudden dextill
while using these drugs. It is hoped thal
the reporting of these cases wil] inaug
rate n pearch for mare ohjective info
mation about MDMA and MDEA.
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