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Biochemical implications of ecstasy toxicity haenloglobi;rcq uh'cd in(

B V S Murthy, N B Roberts I and R G \Vilkes lOttg/kg/mil
Frotn t/re Deparmtent.v o/' Anaexthe.\'ia and Ilnien.¢iro T/wrap.r and C/inica/ C/tc,tiv .zry, gluconatc, a:

Roya/ Livc'17;oo/ Univerxil), Ho.vpita/, Pre,reel Street. Lirerpool L7 8)(P. UR' (adjusted Cuincreased his

pressure. Sel-
Atklitionctl kev phra.ves.' r'reatine lcina.s'e i.voen- conli,-med ecstasy ingestion with a MDM/-\ MDMA anct

zymes.' creatim, kim/se ixo/brm.v,' multiple organ plasma concentration o1'0.75 mg/L and inethyle- 0.01 mg/k r_.
./?dlure,' rlmhdomyo/l'xix nedioxyamphetamine (MDA _) plasrna concentra- ary oedcnla ',

tion of 0-025mg/L (National Poisons Unit, UK). treated with
Increasing numbers of young people are being Blood alcohol was not m_asured and serum factors and t

admitted to accident and emergency (A&E), paracetamol and salicylatewc2re not detected, larsystemrm
departments with complications following the On the ICU, he was sedated with infusionsof weaned off il
use of the hallucinogenic drug ecstasy (3,4 propofol and alfentanil, paralys&i with an he remained
methylenedioxymethamphetamine; MDMA). infusion of atracurium and _,,entilated., Resusci- liver functim*
Recreational use of ecstasy is associated with a tation with cold intravenous fluid was _0ntinued; ' Liver ffinctio

definite morbidity and mortalit3;. 1'2We report a to maintain a urine output of"' 200-400mL/h and days after at
case of ecstasy toxicity with severe multiple hype,'pyrexia was successful ly controlled with Doppler ult
organ failure, who went on to make a full two doses of dantrolene 120 nag and sponging hepatic circu
recovery after prolonged hospitalization. The with ice cold water. Whe ll myogl0bin was failure (Fig.
causes and implications of various biochemical detected in the urine, an infusion of 10% dialysis or h
changes and thc relevance of serum creatine inannitol was started. Alka linization of urine recovered (4
kinase activity and its isoforms are discussed, with an infusion of 1-4% srDdium bicarbonate thrombosis o

Ii i was given to maintain a tlI'ill_ C. pH between 6-8. dration or sex

_; CASE HISTORY Four hours after admission, he showeda mild performed o]
coagulopathy and hyp0ca lcaemia (adjusted Though ret,

A 21-year-old healthy male was admitted to the Ca + + = 1.98 ,mol/L), which were treated with 12th day, he
A&E department following collapse at a night blood products and a bolus of 10mL of 10% later. He dt

club dance party with friends. The patient was calcium gluconate, respcctivoly. Ca++ 3' 15m
reported to have taken seven tablets of ecstasy, At 6 h. he developed dis\emi nated intravascular m_,mtged wit

_.w 2g of speed (amphetanqine) and alcohol, 5h ct)agulatioi_ (DIC) with tnclamna, hacmoptysis, sodiumpumi
prior to collapse. Past medical history was haematuria, blood stained nat\o-gastric aspirate The ch:tng
unremarkablc. No family history of anaesthetic anti puhnonary ocdcma, but associated with an 30 days arc

problems was lie)lcd, increased haemoglobin c0nc,__-ntrution (Fig. 1). isoform pate
On arrival, ho was unconscious with ii Glasgow The haemoglobin conccntrat i on rose {ti 19.8 g dicating cent

coma score 3 and a core tclnperatul-e of 42 C. He dL ctespitc transfusion ofl0L, ofcrystalloids and even though
was sweating profusely, had muscle rigidity and colloids. Thercafler. vi!z0r0tl,,c, fluid resuscitation simfificantlv 1
dilatedpul)ils.Othersimfificantfindingswere: _ _ -

notdetected
pulse rate 170beats/mtn, blood prcssure 85/ 26. Asudden
60 nam Hg and respiratory rate 42 breaths/min. 20 - A ' was observed
Immediate therapy included oxyaen throuL, h a _ 19- _ __ 18- puhnonary

face ilia\k, resuscitation with 2L of cold 0'9% _ 17- _ _ event, but xx

saline intravenously and endotracheal intubation c 16-
andventilationpriortoadmissionto the intensive _ is- leads monito

14- Serumtotal ,
care unit (ICU). Initial investigationsrevealeda _' 13- BeckmanCX
haemoglobin (Hb) concentration of 15.1g/dL _ 12-
with normal blood urea, electrolytes and coagula- z ll - High Wycom

lO _ m m _ _ _ ontheHelem
tion studies, but serum creatine kinase (CK) was 2 4 12 14 16 24 the isoform
elewlted (611 I U/L). Arterial blood gas analysis _rne(In) head. UK).showed a combined metabolic acidosis and

respiratory alkalosis. Toxicological analysis FIGURE1. Change.sil1/taemogh_/_,inconcerti'alien over In vie,,',, of
the.first 24h of achnis.viontointc_u.vivecare (range of ventilator till

Correspondence:Dr N B Roberts. values.'lY3-19.Sg/dL), with predomi
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was continued to a puhnonary capillary wedge pattern, electromyography was carried out on
pressure of 14mnnHg resulting in a drop in the 371h day and showed features of acute
_acm<_lohin conccnu-ation to [3.3g/dL. He muscle necrosis but with well preserved nerve
required imm-opic support of dobutamine (5- conduction. The reversal of'CK-MMxloMM],
0ug,kg:min) aBd :111infusion of 10% calcium ratio after day 30 indicates the llOl'ialalbreak-

v. gluconate, as there was persistent hypocalcaemia down pattern et' the CK-M M_ isoform (Fig. 5c').
(ad usled Ca _ _= 1.96 retool/L). These measures He was successfully weaned off the ventilator on
increased his cardiac output and raised his blood the 56th day and discharged to a medical ward
pressure. Serum CK had risen to 50038 U/L and on the 60th day. He went home on thc 80th day

wida a MDMA MDMA and MDA concentrations were 0'29 and and remained well 1 year later with improved
nD.L and methyle- 0.01 nag/L, respectively at this time. The puhnon- renal function (serum creatinine 1851tn(el/L, l_l_

pklsma concentra- ary oedema resolved as the DIe was successfully blood urea 8 mmol/L). _l_
'oisons Unit, UK). treated with repeated transfusion of coagulation _,,,,

sured and serum factors and platetets,Thereafterhis cardiovascu- so00-1, Fa°° _' ',_|ll

·e not de(cc(ed, lar systcm remained stable and he was successfully _/ i,i _7oo _E _i:I wilh mfusiol_s of weaned off motropic support by day 2. However, 4000 i 600 _,.

tralysed with an he remained deeply unconscious with deranged .j 3000ql i . 1-500 ._ '4fi_!l
mtilated. Resusci- liver function tests and oliguric acute renal failure. B 2ooo-_ i x_ 3oo .=_ ·

uid was continued Liver ftmction tests remained deranged until 50 1000 tt_z--__'_'X'_ F 200 ..c2 }_[j

200-400mL/h and days after admission (Fig. 2), even though the _"..TY_T...'_?'f""'-:'_'_"--'-r T'--_ 7_-"_-t 10°° _ :_y controlled with Doppler ultrasonography of splanchnic and 0
mg and sponging hepatic circulations were normal. Acute renal o 10 20 30 4o so 60 7o 80 ,t

myoglobin was failure (Fig. 3) was managed with daily haemo- Days };]}[J

infusion of 10%, dialysis or haemoliltration until renal function FIGURE 2. Chan:,es in .ye(ton liver .fi,lotion textx. :,_
nization of urine recovered (45th day). To exclude intracranial Alkaline phosl>hnto,_'e (_), range el' vtdut's84--
dium bicarbonate thrombosis of haemorrhage secondary to dehy- 226 U/L,' [ola/ /fi//ri(bin ( ), range o/vahte.v 17-- t:_
pH between 6-8. dration or severe DIC, CT scans of the brain were 4]8/tmol/L.' yamma '.,,]ula, t. '1 I,"(tn.rlwl,_lirkt,w (..... ).

range of 28-220 U/L.' ahmine transaminase (_ · _ ) __)_1'
he showed a mild performed on three occasions. All were normal, range q/'raluex 25-4600 U/L.
zaemia (adjusted Though return of consciousness occurred on the _II_

were treated with 12th day. lie remained dependent on the yen(i- _,:_
of 10mL of 10% later. 1% developed hypercalcaemia (adjusted

_ 700_ At_ r-40_ :eJ

Y. Ca 3-15mmol.'L) on the 25th day, which was '_ o0o-_ [/v k / _ :[_atcdintravascuhn' ;nanagcd with injections of calcitonin and dj- -3 - 30/iV",,:"v\A ^ ^ n !-
ellil, haemoptvsis, m.)(tium pamidronalc. 'U 2o _ .
sc)-gastric aspirate Th c clxmges in total SCl-tlnqCK activity over _ 2oo-J] f ' ' ........... : k__lOissociatcct with an 30 dilx's arc shox,%ll il/ Fig. 4. Thc CK-MM b

ntration (Fig. I) isoform palIei-n was predominantly MMv, in- __ lOO-l { _ .}_
.m rose to) 19'8g/ dic,tiingcontinuous fresh skcletal muscle release _ o _ , _ ] j _ ] j _o ¢ -,
ofcrvstalkfids and even though the total CK activity had fallen co 0 10 20 30 40 50 60 70 80 co
fluid resuscitation signit}caln(v to 3040 U/L (Fig. 53). CK-MB was '_: Days :; :"

not detected in any of the samples prior to day l:[ot/m_ 3. ('han-,c.vin .vcruntt,v'ea rllldcrealh_bw.':tr_,c,' 'i:?,}26. A sudden increase in CK-MB2 to MB_ ratio (. ,). ran.k,('o/' va/ur,,v 4-4lmmol/L: (rea/thine
was observed ell (lily 26 (Fig. 5b) associated with (..... ). r(zngc, r;/ r_'t/twx120-5931unol/L.,, i..,a:_'

pulmonary oedema indicating a myocardial _.._]

evcnl, but without any ECG changes in the 15oooo .:5'x*
leads monitored (lead II and chest lead V5). 2'
Serum total CK ac(iv}fy was measured using a >, loo 000 /,:,.

*.,,rq

Beckman CX7 analyser (Beckman Instruments, '_ :.,)
High \Vycombe, UK) and the isoform fractions _ so 000-

' _ t I on the Helena REP electrophoresis system l_sing
14 16 24 the isoform gels (Helena laboratories, Gates- o [ _ [ _ _ _ [ i [ [_[] [_ [I Iii

n) head. UK). 6 105 9 101112131617192021222326283033

in concentrationover lg view of the difficulty in weaning from the Hours Days
nsive care (range c?f ventilator and persistently high CK activity Time

with predominantly CK-MM3 (tissue) isoform FIGURE4. Total crealine kit*axe activity over 33 day.v.
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_00- ,; (a) drug metabolism ill susceptible individuals and misuse- _
2 ,, other toxic contaminants in the tabletsmay be these ca.'

80- i , important. 4 The various presentations of calcificati
- ,j- CKMM MDMA toxicity include hvperpyrexia, sweating, hypercalc

60- '1',

-/i_"['-x_N'-"_711 dehydration, muscle rigidity, cyan0sis, cardiac release ot

-> arrhythmiasand cardiac arrest,convulsi.ons, The rh
40-

< _ coma, rhabdomyolysis, myoglobinuria,DIG, toxicityu
CKMB acute renal failure, impaired liver function, over the 1

20- "% cerebral haemorrhage, cerebral venousthrom- to norma

0-'(' _w',o_,. bosis and psychiatric disturbances. L-''s'_ 122,341 U
- +. There is no definitive therapyfor ecstasy ever recc

toxicity except early aggressive supportivetherapy Interestin
(b) by ensuring a patent airway, adequacyof breath- had peak,

100 2/_ "',

_j _,,11; lng and maintenance of cardiac output. Resusci- CK-MM ]
80 CKMM ration with cold intravenous fluids and aggressive confirmec

'_1, passive coolimz are the most important therapeu- rhabdorn-

60 //i,_ ,

>. , , tic interventionsin these patients.Initially,our the need
·> ' , patient's fluid losses (probably into:'the damaged muscle wej40

2 CKMB 'muscle and gut) were insufficiently,rec0gnized as

20 J i ".___, his Hb increased to 19-8 g/dL. This caseillustrates CONCL[,"- the need for vigorous fluid replacement to correct Severe M

0 thesubstantialvolumedepletion thatmayoccur, supportiv,
- + Therole of dantrolenein ecstasy-inducedhyper- described

pyrexia is controversial. Though there is no clear and isofox
100 2 _1 (C) scientific evidence to support its role,7 the

80 _ii,lK National Poisons Information Service(UK) icalmark

lowing ec:
MM recomrnendsits early usage in the management

60 of ecstasy toxicity because skeletal muscle con-
tractionis a substantialsource of heatproduc- REFEREN

> I HenryJ
40 tion.8 Dantrolene prevents the hyperpyrexia i

resulting from increased muscle activity by / deaths f

2o[,' ',,,..____ ;TI-fra,_e inhibiting release of calci urn fron_ sarcolemna a - , ("ecstas3o j "- -2- Acute remd failure (ARF} associated v,'ith' + ecstasy usc may bc clue to hyperpyrcxia.
dehydration and hypotension. DIC, rhabdo-

Fl(;t;l(li 5. ()'c_ll/ne /,'im/.w i.¥oen--l'/Iw /lall('t'liS.' ((I) myolysis and myoglobinul-ia. Ol_lr p:.ltlent devet-
l)a.l' 19, ._'/um'i&-, thc/t(,.,,/t CK-A'IitI._ lo M3,I I ratio (Iota/ oped reversible A l*, l:: which needed
('K:= 3040 (' l.). ( h) D,r 26..¥howmg the high CK- haemodialysis and haemotiltration Ibr 45 dttys.
MB, to M B; ratio (Iotttl (TK= 1049U/L). (c) Day 30. Hyponatraemia, though not seen in this case, is
._'floU'illt,' Iht' I'('I'('I'.V(I[of CK-MMs lo MM_ ralio (Iota/ another important p,'escntation of ecstasy in-
CK=457 U/I.). Activityexpressed in arbitrary unitx, toxication and can be caused by unrestricted

intake of water resulting in dilutional hypona-

DISCUSSION traemia or by inappropriate secretionof anti-
diuretic hormone provoked by MDM A-9'm

Ecstasy (MDMA) induces feeling of euphoria, Cerebral oedema, convulsions and coma can
benevolence and enhances sociability. MDMA develop as complications of this syndrome.
causes pharmacological alteration in central The hepatotoxicity induced by ecstasy may be
temperature homeostasis mediated by seroto- due to idiosyncratic toxic hepatitis, thrombotic
nergic pathways producing hyperpyrexia. 3 At occlusion of portal or hepatic veins as a result of
'rave parties', the euphoric state produced by dehydration, ischaemic or hypoxic injury to the
MDMA overrides the inhibitions leading to liver or an associated hepatitis. The major
contint, ous physical exertion. The acute toxicity derangement of liver enzymes in this case was
of MDMA is mainly dependent on its pharma- probably due to toxic hepatitis. Liver transplan-
cological effect on the brain and associated ration has been attempted for the treatment of
physical exertion, _ although abnormalities in fulminant hepatic failure induced by ecstasy
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e individuals and misuse, l Tile milial hypocalcaelma observed in 2 O'Connor B, Hazards associated ,a,i,h the recrea-
te tablets may be these cases was probably due to metastatic tional drug 'ecstasy'. Bt'J HosT_Med 1994:52:507-
presentations of calcification of necrotic muscle, followed by 14

3 Climko RP, Roehrich H. Sweeney DR, A1-RaziJ.
pyrexia, sweating, hypercalcaemia m the recovery period due to Ecstasy: A review of MDMA and MDA. 1, t J
cyanosis, cardiac release of previously precipitated calcium salts. Psychiau3. Med 1987; 16:359-72
'est, convnlsions, Tile rhabdomyolysis associated with ecstasy 4 Tncker CT, Lennard MS, Ellis SW, Woods HF,
globinuria, DIC, toxicity usually restdts in a maximal CK activity Cho AK. Lin LY. et al. The dernethylenation of
J liver function, over tile lirsl couple of days followed by return methylenedioxymethamphetarnine ("ecstasy") by
al venous throm- to normal, s'm The maximal total CK activity of debrisoquine hydroxylase (CYP2D6). BiochemPharmaco[ 1994; 47:1151-6
ices. 1'2'5'6 122,341 U/L on day 10 in this case is tile highest 5 Harries DP, De Silva RN. 'Ecstasy' and intracer-
:rapy lot' ecstasy ever recorded in a case of ecstasy toxicity, ebralhaemorrhage. Scott MedJ 1992;37:150-2 I_1:
;upportivetherapy Interestingly, even though the total CK activity 6 Rothwell PM, Grant R. Cerebral venous sinus
tequacy of breath- had peaked, tile high CK-MM3 (tissue form) to thrombosis indnced by 'ecstasy'. J Neuro/Nettro- ·_all ii

c output. Resusci- CK-MM_ (serum lbrm) ratio on the 19th day surg Pxj,chiatr)' 1993; 56:1035 _,,l'_"
fids and aggressive confirmed the process of continuous progressive 7 Watson JD, Ferguson C, Hinds C.I, Skinner R,

Coakley JH. Exertional heat stroke inducedby _11
Iportant therapeu- rhabdomyolysis (Fig. 5a). which could explain amphetamine analogues. Does dantrolene have a _
.'nts. Initially, our the need fo,' prolonged ventilation and severe place?Anaesthesia 1993; 48:1057-60
into the damaged I muscle weakness experienced by our patient. 8 Singarajah C, Lavies NC. An overdose of ecstasy.
ntly recognized as A role for dantrolene. Anaesthesia 1992;47:686-7
5his case illustrates CONCLUSION 9 Maxwell DL, Polkey MI, Henry JA. Hyponatrae- *_ilt

mia and catatonic stupor after taking "ecstasy". '*=n

acement to correct i Severe MDMA intoxication requires vigorous BMJ 1993;307:1399 _{
m that ma 5,occur. I supportive therapy to anticipate the problems 10 Sa,cheil SC, Connaughton M. Inappropriate i_[
tsy-induced hyper- described above. The changes in CK isoenzyrnes antidiuretic hormone secretion and extreme rises
;h there is no clear and isoforms are useful as qualitative biochem- in serum creatine kinase following MDMA inges- '::_mrt its role, v the tion. Bt'J Hosp Med 1994; 51:495

m Service(UK) kal markers of persistentrhabdomyolysisfol- ,.,,
themanagement lowingecstasyuse. ._,:,,,

:letalmusclecon- '_h

e of heat produc- REFERENCES ._]_
the hyperpyrexia I Henry JA, Jeffreys K J, Dawling S. Toxicity and .rat
uscle activity by deaths from 3,4-n_ethylenedioxymethamphetalnine
3m sarcolemma. ("ecstasy"). Lam'et 1992: 340:384-7 Accepted fi,' pttbl[can'ot? 9 December 1996
) associated with .:,.,:,_!
to hypcrpyrcxia.
n. DIC. rhabdo- :,¢

3urpalJcnldevel-

which needed ,.;_
.trion for 45 days.

2en in this case, is ; _
onofecstasyin-
d bytmrestricted _' .....*
lilutional hypona- i;_}
secretion of anli- ,..,a

by MDMA. 9-t° ,, _,1
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