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Acute Hyponatremia, Seizure, and
Rhabdomyolysis After Ecstasy Use

To the Editor:

“Ecstasy” or 3,4-methylenedioxymethamphetamine

(MDMA) is commonly abused in nightclub “raves” and

rock concerts, where its euphoric and stimulantlike

effects can enhance social interaction and endurance.

Recently, it has become increasingly popular as a

recreational drug in Taiwan. The amount of Ecstasy

confiscated by law enforcement agencies has increased

from 700 to 44,650 g over the last four years.[1]

Hyponatremia is a rare adverse event of MDMA and

first reported since 1993.[2] To our knowledge, only 13

females and 1 male have reported to have hyponatremia

after Ecstasy use.[2 – 13] We described a young woman

who developed acute hyponatremia, seizures, and

rhabdomyolysis after the ingestion of Ecstasy.

A 19-yr-old female was hospitalized with coma and

seizures. At a party, she ingested several tablets of

Ecstasy and drank more than 10 glasses of water ($5 L),

with an Ecstasy tablet in each glass. The total ingested

dose of MDMA was estimated to be 8–10 mg/kg. Over

10 hours, she gradually became lethargic and experi-

enced a self-limited tonic seizure that lasted for several

seconds. In the Emergency Department, her temperature

was 39.58C and she was agitated (Glasgow coma

scale ¼ 9). Laboratory investigations showed a leuko-

cytosis (12,300 mm23 with left shift), serum sodium

level of 115 mmol/L, serum potassium level of

4.3 mmol/L, serum osmolality of 239 mOsm/kg, and a

serum creatinine phosphokinase of 426 u/L. She had

a urine sodium level of 223 mmol/L and urine osmolality

of 721 mOsm/kg. Serum urea and creatinine levels,

thyroid function tests, and serum cortisol level all were

within normal limits. Computed tomography of the brain

revealed only mild cerebral edema, and electroencepha-

lography did not show sharp waves or spikes. Gas

chromatography–mass spectrometry identified MDMA

in the urine and serum with the concentrations of

66.4mg/mL and 202 ng/mL at 12 and 25 hours after the

last ingestion, respectively. An intravenous infusion of

3% saline at 10 mL/h for 6 hours raised her serum sodium

level to 129 mmol/L. Her level of consciousness

improved gradually. Her menstrual period began on

second hospital day. Serum creatine phosphokinase

reached 15,378 U/L on the fourth day of hospitalization.

After six days in hospital, she returned to normal daily

activity with some retrograde memory loss.

Our patient developed two significant clinical

findings: rhabdomyolysis and hyponatremia. Rhabdo-

myolysis elicited by hyperthemia, prolonged muscular

compression, and seizures occurs after Ecstasy use.

In our patient, the correction of hyponatremia may

have contributed to the development of rhabdomyoly-

sis.[14]

The low serum sodium concentrations and low serum

osmolality with concentrated urine supports the diag-

nosis of inappropriate antidiuretic hormone secretion.

MDMA use has been associated with a syndrome of

inappropriate antidiuretic hormone secretion (SIADH).

Henry et al. showed that even low doses (e.g., 40 mg) of

MDMA can induce vasopressin secretion in humans.[15]

In addition, excessive water intake may contribute to
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the development of SIADH-induced hyponatremia.

Female is frequently associated with hyponatremia

after Ecstasy use. Our case and the reported 14 cases

are all females except one,[2 – 13] and three females die of

severe brain edema.[7,11,13] The antidiuretic activity of

vasopressin appears to be affected by the phase of the

estrous cycle. In rats, Wang et al. showed that estrogen,

but not progesterone, reduces the antidiuretic response of

vasopressin.[16] In women, the lowest estrogen levels

occur during the menstrual period.[17] Premenopausal

women have greater risks of serious morbidity (e.g.,

permanent brain damage) and mortality from sympto-

matic hyponatremia than either postmenopausal women

or men.[18] Delayed resolution of brain cell swelling

resulting from the inhibiting activity of estrogen on the

Naþ–Kþ ATPase pump and extrusion of sodium have

been postulated to be the mechanism.[19] Because of these

factors, young women are at increased risk

for hyponatremia and seizures following the use of

Ecstasy.

Yuh-Mou Sue
Yung-Ling Lee
Jeng-Jong Huang
Department of Internal Medicine

National Cheng Kung University Hospital

Tainan, Taiwan

P.R. China

REFERENCES

1. Chen, Z.H. History and Current Condition of Drug Abuse

in Taiwan. In Drug Abuse, 2nd Ed.; Chen, Z.H., Ed.;

National Bureau of Controlled Drugs: Taipei, 2002;

6–23 (Chinese).

2. Maxwell, D.L.; Polkey, M.I.; Henry, J.A. Hyponatraemia

and Catatonic Stupor After Taking “Ecstasy”. Br. Med. J.

1993, 307 (6916), 1399.

3. Kessel, B. Hyponatraemia After Ingestion of “Ecstasy”.

Br. Med. J. 1994, 308 (6925), 414.

4. Satchell, S.C.; Connaughton, M. Inappropriate Anti-

diuretic Hormone Secretion and Extreme Rises in Serum

Creatinine Kinase Following MDMA Ingestion. Br.

J. Hosp. Med. 1994, 51, 495.

5. Holden, R.; Jackson, M.A. Near-Fatal Hyponatraemic

Coma due to Vasopressin Over-Secretion After “Ecstasy”

(3,4-MDMA). Lancet 1996, 347, 1052.

6. Matthai, S.M.; Davidson, D.C.; Sills, J.A.; Alexandrou,

D. Cerebral Oedema After Ingestion of MDMA

(“Ecstasy”) and Unrestricted Intake of Water. Br. Med.

J. 1996, 312, 1359.

7. Parr, M.J.A.; Low, H.M.; Botterill, P. Hyponatraemia and

Death After “Ecstasy” Ingestion. Med. J. Aust. 1997, 166

(3), 136–137.

8. Nuvials, X.; Masclans, J.R.; Peracaula, R.; de Latorre, F.J.

Hyponatraemic Coma After Ecstasy Ingestion. Intensive

Care Med. 1997, 23 (12), 480.

9. Ajaelo, I.; Koenig, K.; Snoey, E. Severe Hyponatremia

and Inappropriate Antidiuretic Hormone Secretion

Following Ecstasy Use. Acad. Emerg. Med. 1998, 5 (8),

839–840.

10. Magee, C.; Staunton, H.; Tormey, W.; Walshe, J.J.

Hyponatraemia, Seizures and Stupor Associated

with Ecstasy Ingestion in a Female. Ir. Med. J. 1998,

91 (5), 178.

11. O’Connor, A.; Cluroe, A.; Couch, R.; Galler, L.;

Lawrence, J. Death from Hyponatraemia-Induced

Cerebral Oedema Associated with MDMA (“Ecstasy”)

Use. Aust. N. Z. J. Med. 1999, 112 (1091), 255–256.

12. Holmes, S.B.; Banerjee, A.K.; Alexander, W.D. Hypona-

traemia and Seizures After Ecstasy Use. Postgrad. Med. J.

1999, 75 (879), 32–33.

13. Balmelli, C.; Kupferschmidt, H.; Rentsch, K.; Schnee-

mann, M. Fatal Brain Edema After Ingestion of Ecstasy

and Benzylpiperazine. Dtsch. Med. Wochenschr. 2001,

126 (28–29), 809–811.

14. Trimarchi, H.; Gonzalez, J.; Olivero, J. Hyponatremia-

Associated Rhabdomyolysis. Nephron 1999, 82 (3),

274–277.

15. Henry, J.A.; Fallon, J.K.; Kicman, A.T.; Hutt, A.J.;

Cowan, D.A.; Forsling, M. Low-Dose MDMA

(“Ecstasy”) Induces Vasopressin Secretion. Lancet

1998, 351 (9118), 1784.

16. Wang, Y.X.; Crofton, J.T.; Liu, H.; Sato, K.; Brooks,

D.P.; Share, L. Estradiol Attenuates the Antidiuretic

Action of Vasopressin in Ovariectomized Rats. Am.

J. Physiol. 1995, 268, R951–R957.

17. Fritz, M.A.; Speroff, L. The Endocrinology of the

Menstrual Cycle: The Interaction of Folliculogenesis and

Neuroendocrine Mechanisms. Fertil. Sterol. 1982, 38 (5),

509–529.

18. Ayus, J.C.; Wheeler, J.M.; Arieff, A.I. Postoperative

Hyponatremic Encephalopathy in Menstruant Women.

Ann. Intern. Med. 1992, 117 (11), 891–897.

19. Arieff, A.I.; Kozniewska, E.; Roberts, T.P.; Vexler, Z.S.;

Ayus, J.C.; Kucharczyk, J. Age, Gender, and Vasopressin

Affect Survival and Brain Adaptation in Rats with

Metabolic Encephalopathy. Am. J. Physiol. 1995, 268,

R1143–R1152.

Letter to the Editor932

©2002 Marcel Dekker, Inc. All rights reserved. This material may not be used or reproduced in any form without the express written permission of Marcel Dekker, Inc.

MARCEL DEKKER, INC. • 270 MADISON AVENUE • NEW YORK, NY 10016


