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APPENDIX B
REVIEW OF PUBLISHED CASE REPORTS
B-1.0

CASE REPORTS - ADVERSE EVENTS ASSOCIATED WITH EPHEDRINE ABUSE

The following case reports have been grouped by subjective observation of whether the ephedrine-containing product was taken in an abuse situation.  Criteria to classify an abuse situation include use of very large doses, chronic exposure to relatively large dosages of ephedrine, and/or abuse intent.  The studies are summarized chronologically.  

Herridge and A’Brook (1968) described 2 cases of ephedrine psychosis, stating that “so far as we can discover there have been no previous reports of psychosis following abuse of ephedrine”.  A 65-year old retired taxi driver with a previously negative psychiatric history presented with a very florid and turbulent acute paranoid psychosis of approximately 2-month duration.  He had a history of chronic bronchitis and asthma, and had radiological evidence of old pulmonary tuberculosis.  He was supposedly being treated at home with ephedrine (proposed total intake 180 mg/day (60 mg/kg 3 times/day )ephedrine) and betamethasone, 0.5 mg/day.  The betamethasone was continued after admission.  A routine laboratory investigation, which was assumed to include clinical chemistry and hematology screens, was performed with no unusual findings.  There was no evidence of sympathetic overstimulation.  This patient was asymptomatic after a 4-day hospital stay with no ephedrine intake.  He later admitted to taking 200 ephedrine tablets a week for years (1.7 g/day ephedrine), and recently increased the dose in the weeks preceding this incident.  Upon follow up at 2-weeks and 3-months post incidence, the authors assessed that he remained psychiatrically well.  No additional information on adverse effects was reported subsequent to his initiation presentation.  

Roxanas and Spalding, (1977) reported 3 cases of patients who abused ephedrine and were diagnosed with psychosis.  Case 1 was a 26-year old man who experienced auditory hallucinations of a derogatory nature, visual hallucinations, and passivity feelings.  Three days prior to this episode, he started taking ephedrine (30 mg, 5 tablets twice a night) to keep awake while holding a job in a bakery.  He did this for 2 nights and on the third night, increased the intake to 3 doses of 5 tablets.  On the following day, he felt tremulous, paranoid and presented himself to the police, asking for protection.  The total amount of ephedrine ingested over 3 days was reported to be 750 mg.  Relevant past medical history included epilepsy since the age of 8, previous admissions to psychiatric hospitals for abuse of amphetamine, lysergic acid diethylamide (LSD), and morphine.  He denied taking any of these drugs while taking ephedrine.  There was no family history of schizophrenia, but his father was an alcoholic.  Urinary screen confirmed no traces of amphetamine, narcotics or LSD, but did show traces of ephedrine.  The diagnosis of ephedrine psychosis was made, and treatment while in hospital consisted of discontinuation of ephedrine intake.  He was asymptomatic 5 days after admission.  Upon a follow-up examination 2 months after discharge, he admitted to heavy alcohol intake, but no drug intake, and cessation of delusions or hallucinations.

Case 2 was a 26-year old man referred to hospital due to hallucinations.  Three days before admission to hospital, he had taken 20 tablets of ephedrine (15 mg/tablet - total dose 300 mg), and became aggressive.  Examination of his mental state revealed evidence of auditory hallucinations, passivity, delusions of persecution and of grandeur.  Relevant past medical history included several previous admissions to a psychiatric hospital with paranoid symptoms.  There was a history of previous abuse of LSD, morphine, amphetamine, marihuana, dextromethorphan, and ephedrine.  He denied taking any of these compounds during the 3 weeks prior to his admission to the hospital.  Four days after admission, he became aggressive, and when interviewed, admitted to taking 60 ephedrine tablets (15 mg ephedrine each) the day before (total ephedrine dose 900 mg/day).  He was given an alternate drug treatment, and monitored over a 6-week period where he became more settled as evidenced by his behavior.  

Case 3 was a 30-year old divorced woman, who was brought to the hospital by her mother due to marked changes in behavior.  The patient presented with markedly accelerated speech, tangential thinking, and paranoid delusions.  She admitted to taking 6 to 10 Tedral® tablets daily over the past 2 to 3 years.  Tedral® tablets each contained 130 mg theophylline, 24 mg ephedrine hydrochloride and 8 mg phenobarbitone.  She had no history of psychiatric disorder in any other member of her family and her relevant history revealed no psychiatric abnormality.  A diagnosis of acute schizophrenia psychosis was made, possibly due to or aggravated by the abuse of Tedral®.  Improvement in her mental state had been marked after she was persuaded to take cromoglycic acid (Intal®) rather than Tedral® for asthma.  

The clinical pictures of the 3 patients with ephedrine abuse symptoms are similar to that of amphetamine psychosis, and resembles closely that of schizophrenia.  Cases 1 and 3 are examples of pure ephedrine psychosis, while in Case 3 the ephedrine exacerbated an underlying schizophrenic illness of the patient (Roxanas and Spalding, 1977).

Van Miegham et al. (1978) reported a case report of a patient who developed cardiopathy after chronic excessive ephedrine intake.  A 35-year old insurance agent had exercise-induced and hyperventilation asthma since the age of 15.  In 1958, he began to take a cough mixture containing ephedrine that relieved his bronchial spasms.  He progressively increased his ephedrine intake until he was consuming more than a bottle a day, each of which contained 400 mg of ephedrine.  He was also taking liberal doses of prednisolone intermittently, depending on how he felt.  In 1972 and 1973 he was treated for cardiac failure but continued to take the cough mixture.  On admission, he complained mostly of general fatigue and shortness of breath.  He was generally healthy but had a raised jugular venous pressure.  The electrocardiogram showed sinus tachycardia and left ventricular hypertrophy with a strain pattern.  Chest radiographs showed generalized cardiomegaly and normal lung fields.  Biochemical investigations, including, thyroid function studies, and a corticotrophin test, yielded normal results.  No abnormality of lung function was detected.  Routine treatment for cardiac decompensation was begun and ephedrine was withheld.  During the next 2 years cardiac function progressively improved and treatment for heart failure was withdrawn when no abnormality was detectable in the electrocardiogram.  The authors report that the progressive resolution of symptoms after withdrawal of ephedrine indicated a causal relation between the cardiac disorder and the drug abuse; however, the report lacks detail on information pertaining to the other ingredients (and percentage) in the cough mixture.  

Chronic cardiomyopathy was also documented after long-term ingestion of ephedrine in a cough mixture (To et al., 1980).  A 32-year old housewife presented with symptoms of congestive heart failure.  Her medical history included bronchial asthma as a child, but no asthma attacks as an adult.  There was no history of rheumatic fever or of chest pain and she denied taking any regular medication.  On examination, she was afebrile, normotensive and free of peripheral edema.  Chest X-ray examination confirmed the diagnosis of cardiomegaly and pulmonary edema.  Electrocardiographic examination showed left ventricular hypertrophy and nonspecific T-wave changes.  She was treated for the congestive cardiomyopathy and responded to treatment.  Fourteen months after her initial presentation, she was referred for psychiatric treatment by her general practitioner.  This patient was found to have been taking large quantities of ephedrine-containing compounds for 10 years because these gave her energy and a feeling of well being and counteracted chronic fatigue and depression.  She had initially taken Ephedrobaribital® (30 mg ephedrine HCL and 15 mg phenobarbital), but had changed to Tabasan® (15 mg ephedrine HCl, theobromine 30 mg and 60 mg salicylamide), as this was more easily available.  She typically ingested 10 to 30 tablets of Tabasan® daily (150 to 450 mg/day) until the time of her admission to hospital for cardiac failure.  Subsequent to her hospital admission, she ceased taking Tabasan® for 3 months, but then she started taking increasing amounts of Phensedyl® elixir (90 mg promethazine HCl, 225 mg codeine phosphate and 180 mg ephedrine HCL per 125 ml bottle), 375 ml/day (total ephedrine 540 mg/day).  The development of congestive cardiomyopathy was concluded by the authors to be related to the long period of excessive intake of ephedrine-containing preparations, and its amelioration after initial cessation of the offending preparation of OTC medications which contained ephedrine.  No angiography was performed, which makes it difficult to fully substantiate the association; however, upon treatment for withdrawal and underlying depression, heart rate and heart size were normal.  The electrocardiographic examination was unchanged and showed a marginally dilated left ventricle. Follow-up arrangements included outpatient attendance at a drug addiction center.  No additional information was reported.

Weesner et al. (1982) described a case report of a 14-year old female ingesting 15 to 18 capsules of an over-the-counter preparation.  The capsules contained 25 mg ephedrine, 200 mg caffeine, and 50 mg phenylpropanolamine each (total ephedrine intake 375 to 450 mg/day).  Following an expulsion from school, the ingestion of these pills was an attempt at suicide.  Approximately 1.5 hours after the ingestion of these pills, she complained of blurred vision, nervousness, tremors, and inability to walk.  Her mother learned of the ingestion and took her to a local hospital.  An electrocardiogram demonstrated premature ventricular contractions, junctional ectopic beats and premature atrial contractions as well as short periods of ventricular tachycardia.  Due to the serious nature of the arrhythmias, intravenous lidocaine therapy followed by propranolol therapy was initiated.  The patient’s recovery was uneventful.  

Garriott et al. (1985) reported 5 cases of fatal overdose from caffeine-containing “look-alike” drugs.  “Look-alikes” is a term used to describe widely available non-prescription drugs sold as appetite suppressants or stimulants.  Three of the cases had taken caffeine/ephedrine combinations, and 2 had taken caffeine only.  All cases had lethal concentrations of caffeine detected in the blood (130 to 344 mg/L) and 3 had high ephedrine concentrations, from 3.5 to 20.5 mg/L.  Caffeine and ephedrine were detected in overdose quantities in the blood and other organs tested in 3 cases, and the other 2 had caffeine in overdose quantities in the blood along with ethanol in 1 and diazepam and ethanol in the other case.  Blood concentrations of 79 to 181 mg/L have previously been reported in caffeine fatalities (Baselt,1982a). Therapeutic caffeine concentrations in blood resulting from coffee or caffeine-containing beverages, are usually less than 10 mg/L.  After oral ingestion of 120 mg of caffeine, peak plasma concentrations ranges from 2.0 to 4.0 mg/L (Baselt, 1982b).  The ephedrine plasma concentrations in the 3 fatalities with caffeine/ephedrine combinations were 3.49, 7.85, and 20.5 mg/L, respectively.  In only 1 of the cases, a dose form was available for quantitative analysis.  In this tablet, 113 mg of caffeine and 25 mg of ephedrine were found.  Dosages could not be ascertained in any of the deaths; however, all involved apparently large overdoses.  Four of the cases were ruled as suicides as manner of death, and the fifth case was considered to have been an accidental death due to drug abuse.  

Whitehouse and Duncan (1987) described a case report of paranoid psychosis following increased use of ephedrine.  A 59-year old single man was brought to the police department after entering a woman’s home uninvited.  He had no history of psychiatric illness, alcoholism, or drug abuse, but had a long history of chronic asthma, for which he had taken ephedrine for 24 years.  His personality was considered schizoid.  There was no family history of psychiatric illness.  Over the previous 2 weeks, he had been working excessive overtime and had been concerned regarding recent thefts at his place of work.  Since his occupation was a security watchman, he was worried that he would be unable to apprehend trespassers because of his asthma and so doubled his daily ephedrine intake to 360 mg (tablets contained ephedrine resinate 30 mg, theophylline 40 mg and salicyclamide 250 mg).  Within 24 hours of this increase, he began to experience auditory hallucinations.  The dose of ephedrine was then reduced to 60 mg upon admission.  Ten days later, the patient was apparently symptom-free and was discharged.  No clinical laboratory or hematology studies were conducted.  Subsequent to this case study, Whitehouse and Duncan investigated the literature for any similar incidents.  From their literature review, 20 case reports with adequate details were summarized (individual case reports not cited).  The age range of these case reports were between 19 and 65 years old.  Ten were male and ten female.  Only 2 cases had a history of psychiatric illness.  Three patients were considered to have an abnormal premorbid personality; 1 schizoid, 1 asthenic, and 1 obsessional.  The most common reason for taking ephedrine was for the treatment of asthma which accounted for 60% of the cases, although 2 asthmatics increased the dose for its stimulant effect.  Two patients were drug abusers who had previously taken morphine, amphetamine, and LSD, although not prior to the psychotic episode.  Three patients took ephedrine purely for its stimulant effect, although they had not abused other drugs.  Other reasons for taking ephedrine included hypotension, neurasthenia, and anxiety state with hyperventilation attacks where the patient believed that she was suffering from asthma.  The length of consumption of ephedrine varied from 3 days to 25 years, with 80% of the patients having taken ephedrine for at least a year.  In the majority of the cases, the dose of ephedrine was gradually increased.  The daily dose of ephedrine prior to the psychotic episode varied from 125 mg to 2,500 mg, the average was 510 mg/day.  The main clinical features of the 20 cases are listed in Table B-1.  The typical clinical picture consisted of paranoid psychosis accompanied by delusions and auditory hallucinations, in a setting of clear consciousness.  This clinical presentation is very similar to amphetamine psychosis, with 45% of the patients experiencing visual hallucinations.  

	Table B-1
Clinical Features of 20 Cases Reviewed by Whitehouse and Duncan (1987) 

	Clinical Feature
	Percentage (%)

	Delusions
	100

	Auditory hallucinations
	90

	Clear consciousness
	85

	Persecutory delusions
	55

	Insomnia
	55

	Agitation
	55

	Visual hallucinations
	45

	Schneiderian first rank symptoms
	35

	Affective disturbance
	30

	Tactile hallucinations
	15

	Suicide Attempt
	15

	Delusions of reference
	10

	Delusions of grandeur
	10

	Delusions of jealously
	10

	Hypochondriacal delusions
	10

	Religious delusions
	5

	Olfactory hallucinations
	5


Loosmore and Armstrong, (1990) reported on the prolonged abuse of an over-the-counter remedy for coughs, wheezing and breathlessness in Great Britain.  The tablets were called Do-Do tablets, and were used as amphetamine substitutes.  The composition of these tablets was ephedrine hydrochloride (222 mg), caffeine (30 mg) and theophylline sodium glycinate (50 mg).  The packet instructions stated that no more than 3 tablets should be take in 24 hours.  Three case reports of prolonged abuse were reviewed by the authors.  

The first case described a 33-year old, unemployed, separated man referred to admitting services with a 15-year history of abuse of Do-Do tablets.  His psychological profile included a depressed childhood where he was reclusive and had difficulty in forming stable relationships.  He was often bullied.  As a child he was diagnosed as asthmatic.  At 18, he discovered that Do-Do tablets had the duel benefits of relieving his dyspnea and producing feelings of euphoria.  He rapidly increased his consumption to an average of 30 tablets daily; this dose continued unchanged until his referral (total ephedrine HCL 6.6 g/day – 30 x 222 mg).  In addition to Do-Do tablets he had in the past taken up to 1 gram of oral amphetamine sulphate daily and his alcohol consumption averaged 9 pints of alcohol weekly.  He was emotionally unresponsive with poor rapport and eye contact.  Routine laboratory tests were normal.  Additional information on adverse effects/tolerability were not reported.

The second case described a 46-year old, separated, unemployed man living with his parents.  He was on a methadone maintenance program along with diazepam.  He typically consumed a litre of alcohol weekly.  He had been taking 9 to 12 Do-Do tablets daily for 30 years (total ephedrine HCL 2.6 g/day), although his consumption decreased when using amphetamines concomitantly.  Since the age of 19, the patient had an abuse history of a variety of psychoactive drugs including cannabis, barbiturates, codeine, heroin, amphetamine, cocaine, and cyclizine.  He had no psychiatric history apart from drug abuse.  Mental state examination showed intelligence, and there was no evidence of cognitive impairment.  No additional information on adverse effects was reported.

The third case described a 36-year old divorced woman admitted to the hospital to regulate her intake of benzodiazepines.  This patient history included an extensive history of overdoses and suicidal attempts.  She started using Do-Do tablets 15 years before being told of their stimulant effects.  She regularly consumed 15 to 30 tablets a day (or total ephedrine HCL of 3.3 to 6.6 g/day.  Cessation of Do-Do tables resulted in depression, lethargy, and sleepiness.  

Despite the focus on the psychological abuse symptoms, the authors do not describe any serious adverse effects on health except for psychiatric issues.  Routine laboratory tests conducted in Case 1 were reported normal.  The chronic consumption (15 to 30 years) of ephedrine hydrochloride in very large doses ranging from 1,998 mg/day to 6,660 mg/day, did not result in death or detectable signs of toxicity.  Review of the literature for follow-up examinations revealed no further literature on these case studies.  

Snook et al. (1992) reported a case of intentional massive ephedrine overdose.  A 20-year old women ingested 300 diet pills containing a total of 7.5 grams of ephedrine in a suicide attempt.  She presented to the emergency room 2-hours post-ingestion with several lowered vital signs.  The toxic screen was positive for ephedrine only.  Serum levels revealed a peak observed level of 22.8 g/ml (therapeutic range 0.04 to 0.08 g/ml) with no change in half-life between massive overdose (3 to 5 hours) and therapeutic dosing (3 to 11 hours).  The patient was treated for persistent tachycardia at 8 hours post-ingestion and became asymptomatic with normal vital signs overnight.  She recovered without sequellae.  

Burkhart (1992) reported a case of a 29-year old female who drank 8 beers and then ingested 700  ephedrine tablets 25 mg each (total ephedrine exposure 17.5g).  She was admitted to the emergency department 1.5 hours later.  Her vital signs included tachycardia and high blood pressure.  Gastric lavage contained a large number of pills and undigested food.  Her physical exam was remarkable for intoxication and mild agitation.  Within 4 minutes of administration of propranolol, her vitals returned to almost normal levels.  Over the next 24 hours her blood pressure returned to normal.  No other information on adverse effects was provided.

Bruno et al. (1993) reported 3 case reports of ephedrine-related stroke.  Patient 1 developed a thalamic infarct after ingesting 10 white-cross tablets daily as street purchased diet pills for weight loss.  Patient 2 had a history of oral drug abuse and ingested unknown quantities of ephedrine for a high, and patient 3 lacked history of ephedrine use or drug abuse.  Both these patients suffered fatal intracranial hemorrhages.  Details on the case reports are summarized in Table B-2.

	Table B-2
Summary of Clinical Presentation of Psychosis Patients Reported by Bruno et al. (1993) 

	Patient
	Age/Sex
	Clinical Presentation
	Clinical Investigations
	Pathology/Toxicology

	1
	37/M
	Sudden right body numbness; ingested 10 “white-cross”speed tablets/day for 3 weeks, as diet pills
	Pure right body sensory loss: left thalamic infarct on MRI 
	Three “white-cross” tablets contained ephedrine as the only active ingredient, 15.3 mg/tablet by GC-MS

	2
	42/M
	Found dead at home with “white-cross” speed tablets near the body: history of hypertension and taking 10-20 “white-cross” tablets daily for 23 years
	Not applicable
	Large, fresh right intracerebral hemorrhage and intraventricular hemorrhage, severe cerebral atherosclerosis and slight arteriolosclerosis, arteriolonephrosclerosis; the only compound found in blood by GC-MS was ephedrine 2.7 g/ml

	3
	84/F
	Coma; died 24 hours later
	Subarachnoid hemorrhage and right subdural hemorrhage on CT.
	Right subdural hemorrhage, subarachnoid hemorrhage, ruptured 0.5 cm berry aneurysm at internal carotid artery-posterior communicating artery junction; cerebral atherosclerosis, arteriolonephrosclerosis; the only compound found in the blood by GC-MS was ephedrine.


The hypertensive cerebral vasculopathy in Patient 2 and the berry aneurysm in Patient 3 predisposed them to hemorrhagic stroke; however, Patient 1 lacked stroke risk factors.  Like other sympathomimetics, ephedrine can predispose individuals to both ischemic and hemorrhagic stroke.  Patient 1 took 150 mg/daily greater than the manufacturer-recommended 96 to 120 mg/daily maximum, when he developed the stroke.  Patient 2, with a history of drug abuse, also took excessive quantities of ephedrine.  Use of excessive quantities of ephedrine may be an important stroke risk determinant.  The authors further reported that the findings described did not suggest that the use of ephedrine according to manufacturer’s recommendations was a risk for stroke.  

Fatal ephedrine intoxication was reported in a 28-year old white female with a history of 2 prior suicide attempts (Backer et al., 1997).  The results of the toxicological analysis showed amitriptyline concentrations in blood and liver consistent with antidepressant therapy.  Ephedrine blood and tissue concentrations greatly exceeded those associated with therapeutic administration by 2 orders of magnitude (Costello et al., 1975; Midha et al., 1979).  Additionally, the ephedrine blood concentration was consistent with those of previously reported instances of toxicity (Snook et al., 1992) and fatalities (Baselt, 1982a; Garriott et al., 1985).  No evidence of ephedrine or ephedrine mixtures was found at the scene; and the source of ephedrine was unknown.  The blood values from this case are described in Table B-3. 

	Table B-3
Blood Values from a Fatal Ephedrine Intoxication 

	Specimen
	Amitriptyline
	Ephedrine

	Blood
	0.33 mg/L
	11 mg/L

	Brain
	NA
	8.9 mg/kg

	Kidney
	NA
	14 mg/kg

	Liver
	7.8 mg/kg
	24 mg/kg

	Gastric
	negative
	positive


Gualtieri and Harris, (1996) reported a case report of a 28-year old obese female smoker with a dilated cardiomyopathy associated with heavy ephedrine abuse.  Before admission to hospital, the patient had a 3-week history of progressing dyspnea, dry cough, fatigue, and orthopnea.  She admitted to taking 25 mg ephedrine tablets for 8 years to lose weight but denied any other chronic drug or alcohol use except tobacco (1 pack per day for the past 12 years).  She later admitted to taking 80 tablets per day (usual total ephedrine intake of 2 g/day).  One week after the onset of her symptoms, she reduced her daily intake from 80 tablets to 3 tablets per day.  After the abrupt dose reduction, her symptoms rapidly worsened.  Her symptoms included a higher blood pressure; however, no ST-T wave abnormalities were noted on ECG.  There were 3+ pitting edema to the thighs.  Electrolytes, ABG, CBC, LFTs, BUN, and glucose were within normal limits.  Marked cardiomegaly with clear lung fields were observed.  Echocardiogram showed pancardiomegaly with severe LV dysfunction and hypokinesis.  Wall thickness was normal in all chambers and cardiac valves normal.  Angiography was not performed.  Vascular study revealed no evidence of deep vein thrombosis.  Thyroid studies and urine screens were normal.  Endomyocardial biopsy was consistent with chronic change rather than acute myocarditis.  The author reported that although the patients’ dilated cardiomyopathy is characterized as idiopathic, the attending physician believed that her chronic heavy ephedrine use was a significant contributing factor.  

A case report of a 25-year old man with a history of intravenous psychostimulant abuse presented to hospital with progressive dyspnea 2 hours after injecting himself intravenously with a solution of white powder he believed to be amphetamine (Cockings and Brown, 1997).  He had no other medical history and was a non-smoker.  His family did have a history of sudden cardiac death.  Within an hour of admission, deterioration with cardiogenic shock necessitated intubation ventilation and admission to an intensive care unit.  Electrocardiograms and echocardiographs revealed diffuse myocardial injury.  Laboratory analysis of the unused white powder identified ephedrine only; however, the exact dose injected could not be quantitated.  

The patient recovered adequately after intensive treatment, and showed no signs of any serious sequellae and was symptom-free upon medical examination 1 month later.  The mechanism of the myocardial injury caused by ephedrine overdose was postulated to be similar to that caused by cocaine; intense diffuse vasoconstriction of both the coronary and the systemic arterial systems, decreasing myocardial perfusion, increasing afterload, and increasing myocardial oxygen utilization (Goldfrank and Hoffman, 1991).  The authors reported that various other factors may have contributed to the myocardial injury such as contaminants in the syringe, and the injection of insoluble particulate matter which may have caused the vascular occlusion; however, this case report suggested that the acute myocardial infarction was precipitated by the self-injection of a high-dose of ephedrine.  

Matthews et al. (1997), reported ischemic or hemorrhagic stroke related to ephedrine intake in a 19-year old female.  The woman had a history of anorexia/bulemia and alcoholism and presented to the emergency department after ingestion of 15 to 18 tablets containing ephedrine 25 mg and guaifenesin 100 mg along with alcohol (total ephedrine 450 mg/day).  She had previously taken  3 to 10 tablets at a time to lose weight, and in the past, laxatives and diuretics.  She developed severe headache and right sided paralysis 75 minutes upon admission.  CT scan revealed a large, left parieto-fronto parenchymal hemorrhage with extension into the left lateral ventricle.  She underwent emergency craniotomy with hematoma evacuation.  Following surgery, she was awake, alert and oriented with minimal speech defect and persistent right hemiplegia.  The authors concluded that the stroke was related to the ingestion of many-times the maximum recommended daily dose of ephedrine in a young woman with no apparent risk factors for developing stroke.  

Blau (1998) reported a case of nephrolithiasis associated with chronic ephedrine abuse.  A 24-year old man presented with left abdominal pain radiating into the groin, hematuria and nausea.  An excretory urogram revealed left hydronephrosis with ureteral obstruction.  The medical and family history was negative for kidney stones.  The patient did not smoke cigarettes but he did chew tobacco.  He occasionally smoked marijuana and drank 6 to 8 beers a week.  A review of his profile indicated that he took an average of 40 to 120 ephedrine-containing tablets a day (25 mg/tablet:  total 1,000 to 3,000 mg/day) for several years due to the stimulant effects.  The stone passed and analysis revealed ephedrine.  No other harmful health effects were reported in this patient.  The patient continued subsequent to this incident to abuse ephedrine and refused any professional assistance.  

Assimos et al. (1999) studied case reports of kidney stone formation from overconsumption of preparations containing guaifenesin and ephedrine.  Stone analysis from seven patients demonstrated metabolites of guaifenesin.  HPLC revealed that the stone and urine from one subject revealed a high content of guaifenesin metabolites and a small amount of ephedrine.  Demographic data were available on 5 of the 7 patients.  Three had a history of alcohol or drug dependency which may have promoted their abuse of ephedrine + guaifenesin products.  All subjects were consuming over-the-counter preparations containing ephedrine and guaifenesin.  Four admitted to taking excessive quantities of these agents (50 to 100 tablets per day containing 25 mg of ephedrine and 200 mg of guaifenesin), mainly as a stimulant.  Information on other effects from abuse level exposures was reported.  

Acute psychosis was reported in a 54 year old woman taking a dietary weight control supplement (Wahl et al., 2000).  The patient was brought to an urban emergency department for paranoid delusions.  She had elements of tactile, olfactory, visual and auditory hallucinations.  She also had aggressive paranoid behaviour.  Upon questioning she admitted to taking multiple dietary supplements in large amounts, from which she gradually increased the recommended dose to a 30 mL bottle/day during the weeks preceding her admission.  The ephedra component in Amp II Pro Drops was listed as 241 mg/7 drops with 120 doses in a 30 ml bottle, thus she was consuming over 28,000 mg per day.  The patient agreed to stop taking the supplement and was admitted to a psychiatric floor for observation.  She was discharged the next day.  At follow-up one and two weeks later, she had no evidence of paranoid thinking after cessation of Amp II Pro Drops.
B-2.0

CASE REPORTS - SPONTANEOUS ADVERSE EVENTS ASSOCIATED WITH EPHEDRINE USE

The following case reports summarize adverse events published in the literature which were not characterized by abuse/misuse conditions.  

Glidden and DiBona,  (1977), reported a case of urinary retention suspected of being associated with ephedrine.  A 12-year old white male with bronchial asthma and allergic rhinitis since age 3 had been healthy until 1 month prior to his clinic visit when he awoke at night with an urge to void, followed immediately by severe pain in the right flank and lower back that subsided within 5 minutes after voiding.  A similar episode occurred about 2 weeks later.  Medications included an oral combination that contained 25 mg ephedrine, 130 mg theophylline and 10 mg hydroxyzine, 1 tablet 2 to 3 times a day.  Another oral agent he was taking contained 12 mg brompheniramine maleate, 15 mg phenylephedrine, and 15 mg phenylpropanolamine, 1 to 3 tablets a day, nebulized isoproterenol and cromolyn sodium inhaler.  These medications had been given intermittently for several years.  The patient discontinued the ephedrine-containing product and discontinued the bronchodilator that contained theophylline upon physician advice.  This revision was followed by the immediate cessation of urinary problems and the patient remained asymptomatic at the 10-month follow up check up.  Ephedrine has a number of pharmacologic actions including relaxation of the detrusor muscles of the bladder and contraction of the bladder trigone and sphincter that may, with sufficient doses, result in urinary retention.  In the past, it has been used to promote urinary continence.

Martinez et al. (1993) reported generalized dermatitis in a 64-year old woman with recurrent generalized maculopapular eruption following the intake of nasal decongestants.  The nasal decongestant was reported to contain ephedrine, pseudoephedrine and phenylpropanolamine.  Lesions cleared within 1 week of nasal decongestant discontinuation.  Patch tests performed with the sympathomimetics showed that the patient was positive to phenylephedrine but not to ephedrine hydrochloride.  The authors reported that despite the negative patch test in the subject, administration of ephedrine provoked her cutaneous lesion.  The concentrations of the agents in the nasal decongestant were not reported.  

Capwell (1995) described a 45-year old man with no history of psychiatric illness or substance abuse.  He was brought to emergency due to personality and behavior changes in the past month.  A daily herbal diet supplement for weight loss had been taken for 2 months which was reported to contain an unspecified amount of ma huang.  No product analysis was conducted and urinalysis was not conducted to confirm ephedrine intake.  Upon discontinuation of the herbal product, no evidence of instability occurred after 1 year of follow-up.  The individual had a family history of bipolar illness in the father, who had manic-like episodes and abused alcohol, but was never himself diagnosed or treated for these conditions.  It is known that chronic ephedrine use at doses up to 500 mg/day can produce delusional disorders as well as manic conditions that may be more likely in predisposed individuals (Herridge and A’Brook, 1968; Lake et al.,1983; Whitehouse and Duncan, 1987).  

Dawson et al. (1995) described the clinical course of a 28-year old woman who was severely ill following ingestion of a Do-Do tablet (which was reported to contain 18.31 mg of ephedrine hydrochloride, 30 mg of caffeine and 100 mg of theophylline).  Twenty-four hours after discontinuing phenelzine treatment (monoamine oxidase inhibitor for atypical depression, occurring post-hysterectomy), she had taken 1 Do-Do tablet for a wheezy cough.  Eight hours later, she developed encephalopathy, neuromuscular irritability, hypotension, sinus tachycardia, rhabdomyloysis, and hyperthermia.  Her illness was complicated by pneumonia and adult respiratory distress syndrome.  Upon examination, tachycardia and high blood pressure were observed but no other cardiovascular abnormality.  Monoamine oxidase inhibitor (MAOI) interaction as a result of ephedrine consumption was felt to be the most likely diagnosis.  Treatment was initiated to manage her MAOI toxicity.  This patient was well informed of the foods she should avoid and told not to take any other medications while on phenelzine; however, it was not stressed that these instructions applied for at least 2 weeks after stopping the medication.  MAO therapy is a known contraindicated medication with ephedrine intake (Hoffman and Lefkowitz, 1999).  

The Texas Department of Health (TDH) received approximately 500 reports of adverse events in persons who consumed dietary supplement products containing ephedrine and associated alkaloids, such as pseudoephedrine, norephedrine, and N-methyl ephedrine, between December 1993 and September 1995 (Perotta et al., 1996).  Three patients were highlighted from this database based on the findings that these patients followed recommended dosages for the dietary supplements.  A cause and effect relationship was not established for these 3 patients presented; however, no other cause was found by the authors to explain their medical conditions. 

Patient 1 was a 44-year old man who died from acute coronary artery thrombosis approximately 3 weeks after beginning daily use of a dietary supplement containing ephedrine.  He was an active swimmer and tennis player with no known cardiovascular risk factors.  He requested a dietary supplement from his family physician to replace his daily coffee and cocoa.  After playing tennis and returning home, he sustained cardiorespiratory arrest.  An autopsy revealed an acute thrombus in the left anterior descending coronary artery.  All other coronary lumina were patent, although calcified with focal narrowing to approximately 50%. 

Patient 2 was a 35-year old women who was taking no other prescription or OTC medications and began use of a dietary supplement containing ephedrine for weight loss.  She used the supplement within the dosage recommended on the label for approximately 30 days, discontinued use of the supplement while on a 1-week vacation, then resumed the usual dosage when she returned.  The next day, she had acute onset of symptoms including anterior chest pain that radiated to her left shoulder and arm, numbness of the left arm and hand, diaphoresis, and shortness of breath.  Electrocardiogram and cardiac enzymes indicated an acute myocardial infarction secondary to cardiac spasm and was advised to discontinue use of the dietary supplement that contained ephedrine.  Since discontinuing use of the product, she has had no cardiac-related symptoms.  

Patient 3 was a 38-year old woman who experienced 2 petit mal seizures beginning in the late morning.  She experienced 2 additional petit mal seizures the following morning, and that afternoon had onset of a generalized tonic-clonic seizure lasting approximately 2 minutes, during which she required respiratory assistance.  No other drug use, OTC or prescription, was reported.  She took 2 tablets in the morning, and two 5 hours later as indicated by the product label.  Several days later, she experienced 5 additional episodes of unresponsiveness while sitting or standing.  She was hospitalized for monitoring, treated with antiseizure medication, and diagnosed with new onset of tonic-clonic seizures with complex partial seizures.  Other possible causes of seizures were excluded.  She was discharged and advised to avoid any medications or products that contained ephedrine, pseudoephedrine or related compounds.  Since discontinuing use of the product, she has had no additional seizures.  

A case report of ephedrine-induced coronary artery vasospasm in a patient with prior cocaine use was described by Lustik et al. (1997).  A 42-year old male with peripheral vascular disease was undergoing right femoral-popliteal bypass procedure.  He denied chest pain, palpitations, or syncope.  He had no history of hypertension and multiple blood pressure assessments were normotensive with a normal pulse pressure.  He had smoked almost a pack of cigarettes (3/4) a day for 15 years, and used cocaine almost daily many years ago, but claimed only monthly use over the last 10 years.  The patient desired spinal anaesthesia for his procedure.  In the preanesthesia room, he received midazolam, bupivacaine, morphine, and ephedrine.  Thirty seconds subsequent to ephedrine administration, the patient developed a wide complex rhythm consistent with ventricular tachycardia and he complained of chest pain.  Surgery was canceled, and the patient was taken to postanesthesia care unit for emergent cardiology consultation.  The patient was taken to the medical intensive care unit and once stabilized, released.  When the patient returned for surgery 9 weeks after discharge, he denied cocaine use since prior to the previous hospital admission and underwent uneventful general anaesthesia for femoral popliteal bypass.  The authors hypothesize that the patient’s chronic cocaine use may have caused up-regulation of  receptors on his epicardial arteries.  After receiving ephedrine (a mostly indirect alpha and beta agonist) to treat hypotension, the patient most likely had vasospasm of the right coronary artery which caused myocardial ischemia.  This was evident by chest pain and ST segment elevation.  Ventricular tachycardia was probably due to myocardial ischemia or IV ephedrine administration.  The authors concluded the alpha-adrenergic agonists may precipitate coronary artery vasospasm in patients with prior cocaine use.  

In a similar case report, coronary artery spasm was induced after ephedrine during spinal anesthesia in a patient with no history of ischemic heart disease (Hirabayashi et al., 1996).  A 69-year old man was undergo transurethral resection of a tumor in the bladder.  He had no history of hypertension, myocardial infarction, or angina pectoris.  No premedication was given.  Coronary artery spasm occurred immediately after administration of 5 mg ephedrine during high spinal anesthesia.  Severe ST-segment elevation occurred during high spinal anesthesia.  The authors concluded that it was possible that ephedrine via activation of alpha-adrenergic receptors which provoked the coronary artery spasm.  Adrenergic agonists may induce coronary artery spasm during high spinal anesthesia.  Coronary artery spasm and myocardial infarction has been reported after ingestion of pseudoephedrine (Derreza et al., 1997; Oosterbaan and Burns, 2000).

Nadir et al. (1996) reported the effects of ma huang tablet in a 33-year old woman.  A previously well 33-year old women presented with a 3-week history of nausea, vomiting, abdominal discomfort, and jaundice.  Her symptoms began several days after taking a Chinese medicine product containing ma huang.  She continued taking the ma huang for almost 3 weeks until she noticed jaundice.  She was taking no other compounds, herbal medicines or nutritional supplements.  There was no unusual travel history, known exposure to hepatitis or history of illicit drug or alcohol use.  Based on the liver tests, which included total bilirubin, AST, ALT, alkaline phosphatase and albumin, a diagnosis of viral hepatitis was made.  The patient was discharged with a 1-week follow-up appointment.  Upon her return a week later, she appeared worse and mentioned her symptoms had worsened after taking a single dose of the ma huang product.  Liver biopsy showed diffuse hepatic necrosis and a worsening of liver tests from the week before.  The patient stopped taking the ma huang and there was a gradual clinical and biochemical improvement.  Liver tests obtained 4 months after the original presentation were normal and she was asymptomatic at that time.  The ma huang product used by this patient was identified as the likely cause of her acute hepatitis, based on the temporal sequence of clinical events associated with its use, worsening of symptoms after she re-started ma huang, and the exclusion of other cases of acute hepatitis.  A Medline literature search and communication with FDA by the authors revealed no other reports of liver injury associated with the use of ma huang or ephedrine.  The authors reported that given the lack of reports of hepatotoxicity associated with the ephedrine in the literature, a possible explanation was that the ma huang product the patient used contained some other ingredient or contaminant or was misidentified, which has been shown to occur (Huxtable, 1992).  Furthermore, without reliable composition information, no correlation can be attributed to ephedrine ingestion.  

Doyle and Kargin (1996) reported a case report of a 34-year old man brought to the emergency department after jumping out of a window.  He had sustained only minor bruising and explained that he had been frightened and had thought that he had to jump.  On mental state examination he was agitated and restless and showed paranoid delusions, with visual hallucinations.  During assessment, it became apparent that he had consumed ma huang over the previous 10 days.  He had no history of mental illness, and results of routine investigations were normal.  After admission his symptoms resolved rapidly.  No dose or amount of ephedrine was specified in the report, despite efforts by the authors to obtain information from the manufacturers.  Follow up in the outpatient department confirmed that the patient recovered without sequellae. 

Accidental poisoning was reported in 2 adolescents (Pace, 1996).  Case #1 involved an 18-year old male presented with vomiting, sweating, headache and palpitations 30 minutes after ingesting 860 mg (ephedrine and pseudoephedrine: percentage mixture not specified) - 25 drops (241 mg per dose - 7 drops).  He appeared ill and was alert with high blood pressure.  Neurologic and physical exam were otherwise unremarkable.  After treatment with labetolol his symptoms resolved.  Case #2 involved a 12-year old female who ingested one dose (241 mg) and 1 hour later developed a right temporal headache, vomiting, sweating, and left-sided weakness, and numbness.  These symptoms resolved 2 hours later and she presented for examination 10 hours after ingestion.  Her examination was normal and it was reported that she had no further symptoms.  These 2 cases are associated with a highly concentrated ma huang-containing ephedrine and pseudoephedrine supplement.  The drop-type formulation probably promoted the accidental poisoning given the highly concentrated formulation.  

Theoharides (1997) reported a sudden death of a college student related to ingestion of a ma huang-containing drink.  A 23-year old white man was found unresponsive by his sister, and was declared dead on arrival at the hospital.  His family history was positive for heart disease in 2 grandparents and cancer in 1, all of which occurred in middle age.  His medical history included mumps, rubella, and varicella during childhood.  No ephedrine was found in blood samples which was reported to indicate that 95% of the ephedrine had been cleared from the blood and that no additional ephedrine was ingested in the 24 hours preceding death, suggesting that the 16 g/dl ephedrine found in the urine represented about 5% of the original blood level (ephedrine is excreted mostly unchanged in the urine with a half life of about 7 hours).  The original blood level was “back calculated” to 3 mg/L within the range reported for ephedrine associated fatalities.  Ephedrine blood levels have ranged from 3 to 20 mg/L but no urine levels were given in (Baselt, 1982a; Garriott et al., 1985; Snook et al., 1992; Backer et al., 1997).  This information indicates that this was not a case of acute poisoning; however, ephedrine-induced cardiomyopathy has been reported after small, repeated doses or prolonged use (Van Mieghem et al., 1978; To et al., 1980; Battig, 1993; Perotta et al., 1996).  The deceased regularly consumed an over-the-counter food supplement which was a thermogenic protein drink.  The label on the bottles listed 25 mg ephedrine and 15 mg caffeine per spoonful.  The presence of ephedrine alkaloids was confirmed by FDA laboratories.  Based on empty containers of the food supplement and affidavits from his sister and friend, the deceased consumed this drink according to the stated directions once or twice per day for more than 6 months.  Upon autopsy, the medical examiner reported no gross evidence of a pathological process.  Histological examination revealed features of heart muscle necrosis with a variable inflammatory cell response and early repair.  Further microscopic examination of cardiac samples revealed multifocal and confluent myocyte necrosis with healing of approximately 1 to 2 weeks, mild perivascular, focal endocardial and focal epicardial fibrosis, and moderate myocyte hypertrophy and vascular congestion.  The necrosis had an unusual band distribution that is in contrast with the typical subendocardial distribution of myocardial damage associated with large vascular obstructions.  This microscopic evaluation suggested that the single few cell necrotic areas and the variable duration of the lesions were the result of multiple ongoing insults which could have resulted in vasoconstriction of small arterial vessels and myocyte toxicity.  These pathologic features are similar to experimental and clinical aspects of adrenergic/sympathomimetic agents (Theoharides, 1997).  

Nephrolithiasis was reported in a patient using an energy supplement containing ma huang extract (Powell et al., 1998).  A 27-year old white man was evaluated for his nephrolithiasis.  Kidney stones were removed and evaluated for content.  Three compounds, namely ephedrine, norephedrine and pseudoephedrine were detected in each of the kidney stone extracts.  This patient had a medical history of unilateral kidney, depression and hypertension, and was receiving therapy with trazodone, resperidone, sertraline, and diltiazem at therapeutic doses.  His diet was excessive for sodium, calcium, and oxalate.  As an avid weightlifter, he took high protein supplements, and had a 20-year history of tobacco use.  In addition, the patient had been taking an energy supplement to enhance his body building.  The energy supplement contained ma huang extract (170 mg/tablet) which was 6% ephedrine (10.2 mg ephedrine/tablet), and he admitted to taking between 4 and 12 tablets a day (total ephedrine intake 41 to 122 mg/day).  Subsequent to this case report, an evaluation was initiated to study kidney stones with a similar ephedrine composition.  Two hundred survey kidney stones were characterized by ephedrine metabolite, from a total of 166,466 stones evaluated, an incidence of approximately 0.064%.  The analytic technique used could not distinguish between ephedrine and pseudoephedrine, and limits the utility of these findings.  A survey was sent to these 200 individuals; however, only 15 returned questionnaires were received.  Six of 15 surveys reported some use of ephedrine, and 7 patients admitted to abuse, often greater than 25 tablets of the various available preparations daily.  One patient admitted to consuming up to 500 mini-thin tablets (60 mg pseudoephedrine each) daily for several years.  Powell et al. (1998) reported that most of 200 patients with ephedrine metabolite kidney stones, had significant ephedrine or pseudoephedrine consumption; however, this statement was not supported by the low number of completed questionnaires.  The authors speculated that mixtures of ephedrine, pseudoephedrine, and their desmethyl metabolites might cocrystallize more readily than the pure compounds, or that there are unidentified components of these stones that precipitate more readily than those that were identified.  Over 100 ephedrine-containing kidney stones were identified from January 1996 to June 1997; however, it is not known how many of these stones were associated with the use of herbal ephedrine-containing products.  

Zahn et al. (1999) reported cardiovascular toxicity after ingestion of herbal ecstasy in a case report.  A 21-year old male presented to the emergency department with an initial blood pressure of 220/110 mmHg and ventricular dysarrhythmias after ingestion of 4 capsules of herbal ecstasy.  The patient reported that the product contained ginseng, kola nut, and nutmeg.  The product could not be analyzed for actual contents as the patient already consumed them.  The patient also consumed 1 glass of alcohol and 1 marijuana cigarette.  He described dyspnea, diaphoresis, and dizziness.  The patient had no previous or family history of hypertension.  The patients’ urine screen was positive for ephedrine or pseudoephedrine, cannabinoid metabolites, and traces of opiate and caffeine.  An electrocardiogram showed sinus rhythm with frequent multifocal ventricular ectopics and probable left ventricular hypertrophy.  The authors reported that although the patient had only traces of caffeine in his urine screen, the possibility of caffeine toxicity should be considered with herbal preparations since it is often a major component.  Caffeine toxicity also affects primarily the cardiovascular system and CNS.  Sinus tachycardia or ventricular dysarrhythmias may occur.  The authors suggested that caffeine in combination with ephedrine may show additive effects. 

Zaacks et al. (1999) reported hypersensitivity myocarditis associated with ephedra use in a 39-year old African American male.  This patient presented to the hospital with a 1-month history of progressive dyspnea on exertion, orthopnea, and dependent edema.  He was taking ma huang tablets (1 to 3 tablets twice daily; details on exact dose not reported) for 3 months along with other vitamin supplements, pravastatin, and furosemide.  Physical examination revealed a male in mild respiratory distress.  Cardiac catheterization with coronary angiography revealed normal coronary arteries, a dilated left ventricle and moderate pulmonary hypertension.  Treatment for myocarditis was initiated.  One month into therapy, an echocardiogram demonstrated improved left ventricular function with only mild global hypokinesis.  A repeat right ventricular biopsy 2 months after the first admission showed no evidence of myocarditis.  At 6 months, left ventricular ejection fraction was normal and patient was asymptomatic.  The drugs he was taking were not known to be associated with eosinophillic myocarditis.  Due to the temporal course of disease ephedra use was suspected by the authors as the cause of the episode.  

Vahedi et al. (2000) published a case report of ischemic stroke in a sportsman who consumed ma huang extract together with creatine monohydrate for bodybuilding.  A 33-year old man had severe aphasia with a slight right sided face and arm weakness and a right Babinski sign.  Cervical ultrasound duplex scanning and cerebral angiography were normal.  Cerebral CSF examination was normal.  There was no coagulopathy.  Transesophageal echocardiography and ECG were also normal except for a patent foramen ovale.  It was reported that the patient did not have any vascular risk factors, and in particular was not a smoker.  He worked out 2 hours daily for body building.  He purchased tablets of “energy pills” in a shopping store to enhance his personal performance.  The first package contained ma huang extract corresponding to 20 mg of ephedrine alkaloids, 200 mg of caffeine, 100 mg of l-carnitine, and 200 (g chromium per 2 capsules.  The second package contained 6,000 mg of creatine monohydrate, 1,000 mg taurine, 100 mg inosine, and 5 mg coenzyme Q10 per scoop.  He consumed 4 to 6 tablets per day of the ma huang (40 to 60 mg ephedrine/day) and one scoop of creatine monohydrate mixture daily for 6 weeks before his stroke.  The authors concluded that this case report serves to alert the sport community to the possible adverse effects of energy supplements, particularly when used in multiple combinations.  

Jacobs and Hirsch, (2000) reported 2 case reports of psychiatric complications following ma huang intake.  A 27-year old male Marine sergeant presented to the emergency department with suicidal ideation and irritable mood.  He had no history of suicidal intentions, he had a history of depression 1 year prior to presentation.  Subsequent to his admission to emergency, he was monitored on an outpatient basis.  Over the ensuring 5 months, the patient was treated with pharmacological therapy for depressive disorder, but he discontinued each medication because of increased irritability or sedation.  When questioned directly about alternative medicines, he admitted to taking ma huang containing supplements to improve his performance; however was guarded about the quantity and frequency of his use.  The risks of psychiatric symptoms were discussed with him and discontinuing these products was suggested.  The patient refused and did not follow-up in the psychiatric clinic.  Facing potential dismissal, he agreed to stop his use of ma huang, and mood returned to baseline and he returned to full duty without further psychiatric intervention.  

The second case report was a 20-year old single male Marine private with no prior psychiatric history.  He was evaluated for acute psychosis and agitation.  The patient had no significant past medical or surgical history.  The maternal family history was positive for depression.  Three months after initial presentation, the patient was admitted to another facility, where it was revealed that he had been ingesting 2 ma huang containing dietary supplements together with ginseng, DHEA, creatine monohydrate and copious amounts of coffee.  He complained of markedly decreased concentration.  

Sharma et al. (2000) reported a 30-year old male body builder who took four pills of a weight loss product containing ma huang (334 mg each).  The patient also reported taking testosterone which was last taken 1 month prior to admission to hospital.  He presented to the emergency department complaining of right-sided chest pain.  Initial vital signs revealed mild right chest wall tenderness.  ECG revealed abnormal wave progression.  Aspirin, sublingual nitroglycerin and morphine were given to control pain and a repeat ECG showed normal wave progression.  Urine toxicology screen was negative for cocaine and amphetamines.  An emergent cardiac catherterization demonstrated normal coronary arterials.  The authors stated that ma huang at “recommended doses” was associated with the cardiac injury even in the absence of underlying heart disease. 

Yates, (2000) reported five cases of adverse effects associated with the ingestion of “Herbal Ecstasy” tablets.  Case 1 describes an 18-year old male admitted to the hospital with symptoms of itchy arms and alterations to smell and taste.  He had ingested an “Herbal Ecstasy” tablet and two bottles of “Red Bull” energy drink nine hours previously.  He was afebrile with a pulse rate of 70/min and blood pressure of 120/70 mmHg.  He was discharged with no treatment.  

Case 2 describes a 17-year old male with a headache, loss of appetite and inability to sleep.  He had ingested 4 tablets of “Herbal Ecstasy”, 24 hours prior to presentation.  He was alert with a pulse rate of 72/min and blood pressure of 130/85 mgHg.  He was observed and discharged.  

Case 3 describes a 17-year old female who presented with dizziness, palpitations, inability to sleep and tingling in the fingertips.  She had ingested three “Herbal Ecstasy” tablets the previous night and two “V” drinks the morning of her presentation.  She had no significant past history and was on no prescribed medications.  She was afebrile, anxious and tachycardic, with a pulse rate of 120/min and blood pressure of 147/87 mmHg.  There was a soft systolic murmur at the left sternal edge.  The ECG showed a sinus arrhythmia with the heart rate varying between 63 and 109/min.  This patient was discharged subsequent to her tachycardia subsiding.  

Case 4 describes a 16-year old male presenting to the emergency department with palpitations and agitation.  His symptoms started three hours after ingesting alcohol and “Herbal Ecstasy” tablets.  He had no significant past history and took no medications.  He was alert and orientated with a pulse rate of 110/min and blood pressure of 150/60 mmHg.  He was afebrile and not dyspnoeic.  Blood tests were normal.  His agitation settled within 2 hours, and he was discharged four hours after presentation subsequent to some treatment.  

Case 5 describes a 28-year old man complaining of severe headache associated with vomiting and photophobia.  He had ingested four tablets called “The Bomb” three hours prior to presentation.  Half an hour after ingesting the tablets he felt unwell, developed a mild headache and noticed his pulse slowing.  Past history included a T6 paraplegia following a motorcycle crash eight years previously.  Neurological, ECG, and blood tests were normal.  Computerized tomography of his head showed no subarachnoid or intracranial hemorrhage.  He was observed overnight and remained normotensive.  When reviewed in the morning, the patient had a mild headache and he was discharged.  

The authors noted that symptoms experienced by cases 1, 2 and 3 were mild and resolved with simple or no treatment.  The patients attended a music festival, and the possible case speculated by the authors may include many reasons, possibly sleep deprivation, and not necessarily solely attributed to “Herbal Ecstasy”.  In case 4, the temporal relationship associated with ventricular bigeminy soon after ingestion of herbal ecstasy indicates that it was most likely the cause.  The authors reported that information on the components of herbal ecstasy tablets was not readily available, and no composition information was provided.  In Case 5, onset of a headache within half an hour of ingestion of “The Bomb” and the description of reflex bradycardia, with a hypertensive crisis and encephalopathy, suggested a strong alpha adrenergic effect, or the triggering of an autonomic hyper-reflexia response.  The Bomb contains 12.7 mg ephedrine per capsule, Fo-Ti, astralgus, rehmannia, licorice root and lycii berries.  The authors stated that it was uncertain which component of the bomb triggered this response; however, the patient responded well to therapy and sustained no permanent adverse effects. 

Gilbert-Barness and Drut, (2000) reported malformations in 2 children following maternal ingestion of sympathomimetic drugs during pregnancy.  Case 1 describes a female infant born to a mother with no illnesses during pregnancy except for asthma which was controlled by Primatene (ephedrine, theophylline, phenobarbital), 2 tablets qid (containing 3.5 mg/kg/day of ephedrine) beginning before pregnancy and continuing until 6 months of gestation.  The infant was born with severe upper limb defects.  Three subsequent pregnancies without the exposure to Primatene resulted in normal full term infants without malformations.  Case 2 describes a female infant born at term.  The mother had been taking Triaminic (pseudoephedrine, phenylephrine, phenylpropanolamine), at 15 ml qid (containing 4 mg/kg/day ephedrine) before pregnancy and during the first trimester.  Limb reduction defects of upper and lower extremities were noted.  Two subsequent normal pregnancies without taking Triaminic resulted in normal full term infants.  
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