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APPENDIX A

ANALYSIS OF THE AVAILABLE ADVERSE EVENT REPORTS FOR DIETARY SUPPLEMENTS CONTAINING EPHEDRA
Ephedra has been used in over-the-counter (OTC) asthma and cold medicines and in dietary supplements that are promoted to provide health benefits, such as weight loss, increased energy, and enhanced athletic performance.  Adverse event reporting can form a key indicator of safety in humans.  The available reported adverse experiences for dietary supplements containing ephedra, that were compiled through the Food and Drug Administration’s (FDA) Special Nutritional Adverse Event Monitoring System (SN/AEMS), were evaluated as an integral component of the safety assessment of ephedra.  For this purpose, CANTOX has compiled these AERs into a database and qualitatively analyzed them to examine any trends in the AERs with respect to the demographics of the population, conditions of use, special populations, serious adverse events, and any other confounding variables such as trends within the populations of consumers using ephedra for increased weight loss or athletic performance.  This organization of the AERs in this database by CANTOX is described in Section 1, Formation of the Database of Adverse Event Reports following Use of Dietary Supplements Containing Ephedra.
While passive AER surveillance systems are generally regarded as a conservative estimate of the incidence of adverse experiences with marketed products, the small number of reports for ephedra in comparison to its wide availability indicates that it has a good margin of safety in the general population.  Surveys demonstrate that more than half of the U.S. adult population uses dietary supplement products (Henney, 1999).  The United States General Accounting Office (GAO) reports that as many as 2 to 3 billion doses of dietary supplements containing ephedra are consumed in the United States, not including over-the-counter (OTC) use (GAO, 1999; AHPA, 2000).  The fact that increased public awareness may have resulted in increased reporting of AERs (as shown in Table A-3.3-1, Date of Adverse Event Report) would indicate an even greater margin of safety in the general population.

Despite the long history of use of ephedra and the many international pharmacovigilance organizations that monitor the safety of marketed products, there has been a lack of consistent record-keeping with regard to the AERs for ephedra.  This also was true within the available SN/AEMS records.  Although this government program has a policy to follow-up on the adverse events that it considers to be serious, much of the dataset had major deficiencies and weaknesses, and it would be scientifically and medically inappropriate to make any safety decisions on such inadequate data.  It should be noted that the AERs collected by the SN/AEMS were for dietary supplements containing ephedra often contained other stimulants and up to 9 other herbal ingredients.  The limitations of the AERs in the dataset are discussed in Section 2, Deficiencies in the Available Adverse Event Reports, as well as their significance with regard to the overall evaluation.

The database that was compiled by CANTOX was qualitatively analyzed for trends in the context of the total database and the somewhat smaller portion of AERs that were considered to be sufficiently detailed for a qualitative analysis of trends.  This analysis is described in Section 3, Evaluation of Trends the Database of Adverse Event Reports for Dietary Supplements Containing Ephedra.  The demographics and conditions of use of the population that reported adverse events are discussed in the context of the widespread consumption of ephedra and its promoted health benefits.  Internet searches were conducted on the manufacturer’s product described in the AERs.  Due to recent concern with respect to potentially sensitive populations following a media alarm regarding the safety of ephedra, a discussion of factors that could potentially influence individual sensitivity to ephedra such as age, gender, physiological states and medical conditions, and other medications, with respect to trends within the AERs, is included.  Serious cases are addressed separately in Section 4, Serious Cases, and trends with regard to the adverse events reported by individuals consuming ephedra for weight loss and athletic performance are outlined in Section 5, The Use of Ephedra in the Population Ingesting the Products for Weight Loss versus the Population Ingesting the Products for Enhancement of Athletic Performance.  These factors are discussed in the context of the physiological effects of ephedra alkaloid compounds and knowing that the solicited AERs were rare within the general population.

A-1.0
FORMATION OF THE DATABASE FOR ADVERSE EVENT REPORTS FOR DIETARY SUPPLEMENTS CONTAINING EPHEDRA
Adverse event reports for dietary supplements in the United States are directed to the FDA through a voluntary adverse event reporting system called the Special Nutritional Adverse Event Monitoring System (SN/AEMS).  This system collects all AERs received for dietary supplements in the United States including marketed products containing different forms of ephedra.  The AERs received by SN/AEMS are screened, and additional documentation is sought for any AERs that are considered to be serious events by the SN/AEMS at the FDA.  It should be noted that spontaneous adverse drug experiences from OTC and prescription drugs are reported through a different voluntary reporting system, also at the FDA, called the Spontaneous Reporting System (SRS).  The adverse events discussed in this report are those for dietary supplements containing ephedra that were obtained from SN/AEMS.

The adverse event reports for ephedra that have been released by the SN/AEMS to date have included 3 batches of AERs.  The first batch contained 923 AERs.  The second batch had 140 AERs and included some duplicates, for a total of 117 new AERs (that were released on March 30, 2000 and analyzed by the FDA).  An additional batch of AERs also was released on March 30 containing 133 records that have not been evaluated by the FDA. 

The AERs obtained from SN/AEMS were compiled into a standardized database, by CANTOX, to aid in their evaluation as part of an overall safety assessment of ephedra for use as a dietary supplement.  As follow-up information was sought only for those cases that were defined as serious cases by SN/AEMS, the majority of the AERs contained insufficient information for any sort of quantitative evaluation.  For this reason, as well as inconsistencies and deficiencies in the AERs that were considered to be serious events by the SN/AEMS definition, it would be scientifically inappropriate to make quantitative safety decisions based on such inadequate data.  [For the purposes of the requirement for follow-up by the SN/AEMS, a medically serious adverse event implies a diagnosis or condition that is dangerous, critical, or alarming (FDA Docket# OON-1200, Volume 29).  At minimum, a medically serious adverse event would include all of the definitions under MedWatch, including any untoward medical occurrences that at any dose; result in death; are life-threatening; require inpatient hospitalization or prolongation of existing hospitalization; result in a persistent or significant disability/ incapacity; or are considered a congenital anomaly/birth defect (ICH/GCPGuidelines/Medwatch, 2000).  Other medical events that may not be immediately life threatening, but which would require intervention to prevent one of the Medwatch definitions of a serious adverse event would also be considered medically serious.]

Those cases, for which adequate follow-up investigation was conducted or there was adequate preliminary information, were qualitatively analyzed for trends and correlations with factors that could potentially influence individual sensitivity to ephedra.  These were examined in the context of:  the rare occurrence of adverse events within the general population (when compared to the 2 billion doses of ephedra products consumed per year in the U.S. as dietary supplements); the media alarm regarding the possible adverse effects of ephedra; and, the promoted health benefits (i.e., potential pharmacological mechanisms).  Summary tables of specific aspects of the dataset are included throughout this report.  The complete database is attached as Annex 1.

A-2.0
DEFICIENCIES IN THE AVAILABLE DATASET

Currently, it is not mandatory to report to the FDA any adverse events which may have been caused by a dietary supplement.  All AERs that are filed voluntarily through the SN/AEMS are used by the FDA as a monitoring tool to evaluate the safety of the dietary supplement in the general population.  To date, 1,173 AERs are available that have been submitted to the SN/AEMS following the use of dietary supplements containing ephedra.  Examination of the quality of these AERs raises many concerns.  The quantity of crucial information within the individual AERs is extremely limited.  Several AERs that contained serious adverse events included even less information.  Often there were contradictions within a single AER, and illogical AERs also were identified within the database.  These cases, as absurd as they may be, are still included in the database for the sake of completeness, but they are flagged to prevent any distortion of our analysis.

A-2.1
Errors and Omissions 

The majority of adverse events following the use of ephedra as dietary supplements were reported via a Medwatch toll free number that belongs to the FDA Medical Products Reporting Program.  Individuals voluntarily called in and the AER was completed over the telephone.  Other adverse events were reported via other offices of the U.S. Department of Health and Human Services, and an adverse event questionnaire was completed.  These reports were then collected though the SN/AEMS.  For the reported events that were considered to be serious, the FDA would, in most cases, complete a follow-up that included calling or meeting with the individual who experienced the adverse event, to obtain additional information regarding the circumstances leading up to the adverse event and any relevant medical records.  This information was then incorporated into the AER. 

A total of 1,173 AERs were received by CANTOX and incorporated into the standardized database.  Annex 2 contains the specific methods that were used to standardize this database.  Numerous complications were identified while reviewing the information presented in the AERs.  Often the information required for scientific evaluation of the AERs was not reported, and these types of omissions are summarized in Table A-2.2-1, Data Not Included in the Adverse Event Reports.  In total, 98% of the AERs did not contain complete information.  A key factor, the total daily intake of ephedra, was not reported for 80.7% of individuals.  Often, the specific product that was used and its constituents were unknown, and many products are known to contain other herbal ingredients.  Internet searches were conducted on the manufacturer’s product described in the AERs.  The product composition stated on the manufacturer’s current formulation of the product was taken to represent the product reported in the AER.  One must consider that the composition of the current product may be significantly different from that associated with the product reported in the initial AER; however, since AERs did not specify composition of product, we relied on information obtained from these searches.  A few AERs were accompanied with a copy of the product label.  The composition of these products was recorded.  Nineteen individuals were recorded as taking ephedra products greater than 100 mg/day in the 121 selected adverse event cases.  Age was not reported in 24.8% of the AERs.  Potential contributing factors such as pre-existing conditions and concomitant products were not known for 44.0% and 44.7% of individuals, respectively. 

Reasons for the large quantity of missing data may be due to the fact that the reporting of the circumstances surrounding these adverse events was on a voluntary basis.  In situations where medical records were not obtained, there is no way to verify the information that was presented in the AER.  Numerous sections of the Medwatch reports were simply left blank, and the reports were rarely completed in their entirety.

	Table A-2.2-1

Data Not Included in the (1,173) Adverse Event Reports 

	Information Not Reported
	Incidence
	Percent of Total AE

	Age
	291
	24.83

	Gender
	75
	6.39

	Race
	814
	69.39

	Dose Frequency
	362
	30.86

	Total daily intake of ephedra
	947
	80.73

	Duration of product use
	304
	25.92

	Pre-existing conditions
	516
	43.99

	Concomitant products
	524
	44.67

	Reason for use
	306
	27.79


Time also may have been an important factor in the lack of complete information contained in the AERs.  Some AERs were filed years after the adverse event occurred.  Thus, relevant information, including product labels, amount of ephedrine consumed, and concomitant products, may have been lost or forgotten.  In addition, the caller who reported the adverse event could be someone other than the individual who experienced the adverse event (e.g., a friend, or a relative).  Generally, less information was available in requests by friends and family than by the affected individual, as they did not have knowledge of crucial information such as amount of ephedra consumed, duration of use, and, occasionally, the product name.  For example, Adverse Event Reporting System (ARMS) # 11654 involved a male who experienced mood swings and became violent while allegedly taking a product containing ephedra.  The individual’s concerned brother reported the adverse event.  Unfortunately, the brother could only describe the adverse event and state that his brother was taking a product that he thought contained ephedrine, although, he did not know the product name or indication of use.  

The database identified 69 AERs that resulted in death.  As serious as these cases are, the amount of information collected regarding the individual’s use of ephedra as a dietary supplement was minimal.  Of the 69 reports, amount of ephedra consumed daily was not known or reported in 82.6% of cases.  Pre-existing conditions were not reported in 24.6% of individuals.  Indication of use and concomitant products were not reported in 33.3% of individuals.  With omissions of such critical information, it is extremely difficult to thoroughly assess these AERs.

The AERs were plagued with contradictions.  In many cases, information regarding dose frequencies and duration of product use was reported differently and in various locations within a single AER.  In every case, the highest value that was reported was chosen to be incorporated into the database that was compiled by CANTOX.  Also, several of the ingredient lists that were included in some AERs lacked the presence of ephedra.  These AERs were nevertheless included in the database.  Contradictions were further displayed when pre-existing conditions and concomitant products were described.  All of the information presented in the AERs, however, was incorporated into the database compiled by CANTOX.

As described in Section 1, Formation of the Database of Adverse Event Reports for Dietary Supplement Containing Ephedra, 3 separate batches of AERs were released by the SN/AEMS.  The first batch consisted of 923 AERs, while the second and third batches consisted of a total 250 new AERs.  After the first batch of AERs was released, FDA received much criticism regarding how poorly the AERs were documented (GAO, 1999).  Thus, CANTOX has qualitatively compared the old 923 AERs against the new 250 AERs in order to determine whether or not the quality of the AERs had improved.  The comparison of the amount of information not reported in the AERs is summarized in Table A-2.2-2, Differences in the Incidences of Missing Information in the Old and New Adverse Event Reports.  

Generally, the 250 new AERs included more information than the 923 old AERs.  Age was not reported 14.4% of the time in the new AERs compared to 27.6% in the old AERs.  The amount of ephedra consumed per day was not reported in 54.4% of the new AERs, while it was not reported in the old AERs 87.8% of the time.  More pre-existing conditions were reported in the new AERs than the old.  However, dose frequency and duration of use were reported more frequently in the old AERs.  It should be noted that very few of the old or the new AERs contained complete information.  In total 99.7% of the 923 old AERs did not contain complete information, while 93.2% of the 250 newer AERs were not complete.

	Table A-2.2-2
Differences in the Incidence of Missing Information in the Old and New Adverse Event Reports 

	Deficiency
	New AERs (250)
	Old AERs (923)

	
	Incidence
	Percent
	Incidence
	Percent

	Age
	36
	14.4
	255
	27.6

	Gender
	8
	3.2
	67
	7.3

	Race
	144
	57.6
	670
	72.6

	Dose frequency
	82
	32.8
	280
	30.3

	Amount of ephedra consumed/day
	136
	54.4
	810
	87.8

	Duration of use (days)
	80
	32.0
	244
	26.4

	Pre-existing conditions
	79
	31.6
	437
	47.3

	Concomitant products
	104
	41.6
	420
	45.5

	Indication
	44
	17.6
	261
	22.3


A-2.2
Temporal Trend of Reporting 

The FDA has been monitoring all AERs involving the use of dietary supplements containing ephedra for the past 10 years.  It is interesting to note that throughout these 10 years, 41.8% of all AERs were reported in 1996.  At approximately this time, FDA launched a media campaign that included radio and television advertisements warning the public about ephedra and its possible side effects.  Only then did some of the public make a possible connection between a past adverse event and ephedra, as this also explains why many AERs were reported a substantial time after the adverse event occurred.  For example, ARMS # 12734 was reported on January 9, 1997 when the adverse event apparently occurred in September of 1995.  In the AERs, several individuals make reference to media advertisements stating that they had not made a connection between the product and their adverse event until they saw or heard the media.  The advertisements prompted them to call the Medwatch hotline and file a report.

A-2.3
Illogical Adverse Event Reports 

Several serious adverse events were reported that were highly unlikely to be attributable to the ephedra in dietary supplements used as recommended.  Automobile accidents were reported to be the cause of death in 4 AERs.  Of these 4 cases, AERs with ARMS numbers 9505, 11015, and 11016 included no information on the amount of ephedra consumed, dose frequency, and duration of use.  The source of ephedra also was excluded.  The only information that was available was that ephedrine had been detected in blood samples of the deceased.  However, whether the source of ephedra was from a dietary supplement or an OTC product is unknown.  

The death of a 32-week old infant in ARMS # 11011 was reported.  The autopsy determined the cause of death to be due to a viral illness.  Again, no other information was present in the report other than the fact that ephedrine was detected in the infant’s blood samples.

Suicides from an apparent overdose of ephedrine were identified in 3 AERs.  Of these 3 cases, the deaths reported in AERs with ARMS # 11009 and 11010 were due to a massive intoxication with ephedrine.  Ephedrine levels detected in blood samples of the deceased were extremely high (e.g., 275 mg/L) and could not have been attained following consumption of the recommended dose [e.g., maximum plasma concentrations after single 24 mg dose is 0.1 mg/L (Ellenhorn and Barceloux, 1988)].  A multiple drug intoxication that included products containing ephedra was responsible for the death of the individual in ARMS # 11013.  Another suicide that was included in the database involved ARMS # 11012.  The cause of death was due to a shot gun wound to the chest.  

Adverse events that were described as attempted suicides following the use of dietary supplements containing ephedra were also found in the database.  A total of 5 attempted suicides were identified.  However, these cases contained insufficient information to assess their relation, if any, to the safety of ephedra. 

A-2.4
Conclusions

In summary, many concerns surround the quality of the AERs.  Issues identified include the large quantities of missing information, elapsed time between the date of the adverse event and date reported, and contradictions within several AERs.  The reliability of the information reported by the public is also a concern and may be responsible for dosing and other contradictions within the AERs.  Furthermore, media campaigns by the FDA undoubtedly influenced individuals to file AERs.  Illogical cases that clearly did not demonstrate adverse effects of dietary supplements containing ephedra also were included.  

Due to the large amounts of missing information, CANTOX selected 121 AERs for further evaluation.  These 121 AERs that were considered to contain a sufficient quantity of information for qualitative scientific analysis are located in Annex 3.  These cases were chosen based on the criteria that they included information regarding age, dose frequency (number of capsules per day), amount of ephedra consumed (total daily dose), duration of use, pre-existing conditions and concomitant products.  Thus, these AERs were considered to contain a minimally sufficient quantity of information to be examined.  After extensive examination of this subset, it was not possible to conclusively determine if there were any unexpected toxicological effects due to the ephedra contained in the dietary supplements based solely on the information presented in the AERs.  Rather, only a qualitative evaluation of trends in the database of AERs could be conducted.

A-3.0
EVALUATION OF TRENDS IN THE SUBSET DATABASE OF ADVERSE EVENT REPORTS FOLLOWING THE USE OF DIETARY SUPPLEMENTS CONTAINING EPHEDRA
The adverse event report database was used to qualitatively evaluate any trends in the dataset or factors that could influence individual sensitivity to ephedra, such as demographics, patterns of use, pre-existing medical conditions, or other medications.  Where possible, the records with more complete AER information (the selected 121 AERs) and the total database (1,173 AERs) were both included in the summary tables in this report.  The information for the total database was included for a comparison of the validity of the selected subset but not to evaluate specific trends.  The 121 cases of individuals reporting adverse events that were considered to include sufficient information to examine general trends were expected to include the events that were considered to be serious cases by SN/AEMS, as they would have included the cases that contained followed-up information according to their follow-up policy. 

A-3.1
Demographics

Of the 121 selected cases, approximately 70% of the individuals reporting adverse events were between 21 and 50 years old, with 15% being older than 50 and 15% being younger than 20.  Approximately 73% were female and 27% were male.  The demographics for the selected subset were comparable to the total original database (containing 1,173 individuals).  This supports the validity of the subset of cases that were selected based on a sufficient quantity of information in terms of its demographics.  Table A-3.1-1 summarizes the demographics of the populations that reported adverse events following the use of dietary supplements suspected to contain ephedra.  Although it might be expected that children and the elderly may exhibit increased sensitivity to sympathetic stimulation due to use of ephedra and therefore have an increased overall incidence of adverse events compared to the normal population, this was not apparent given the distribution of AERs.  The gender difference in AERs reports may be attributable to the demographics of the populations that would consume ephedra for its promoted health benefits (weight loss and increased athletic performance) or, possibly, an increased likelihood of reporting of adverse events by females. 

	Table A-3.1-1
Demographics of Individuals Reporting Adverse Events Following the Use of Dietary Supplements Containing Ephedra

	Variable
	Selected 121 Cases
	Complete Database

	
	Incidence
	Percent
	Incidence
	Percent

	Age (average ± S.D.)

	<10
	0
	0.0
	3
	0.3

	Ages 10-20
	19
	15.7
	103
	8.8

	Ages 21-30
	26
	21.5
	185
	15.8

	Ages 31-40
	33
	27.3
	245
	20.9

	Ages 41-50
	25
	20.7
	189
	16.1

	Over 50
	18
	14.9
	145
	12.4

	Multiple ages within 1 AER
	0
	excluded
	5
	0.4

	Exact age not known
	0
	excluded
	3
	0.3

	Age not reported
	0
	excluded
	291
	24.8

	Other (doctors expressing concern, etc.)
	0
	excluded
	4
	0.3

	Total
	121
	100.0
	1,173
	100.0

	Gender

	male
	33
	27.3
	292
	24.9

	female
	88
	72.7
	800
	68.2

	Not reported
	excluded
	excluded
	75
	6.4

	Other
	excluded
	excluded
	6a
	0.5

	Total
	121
	100.0
	1,173
	100.0

	Race (percent)

	Caucasian
	67
	55.4
	319
	27.2

	Hispanic
	4
	3.3
	17
	1.5

	Black
	0
	0.0
	13
	1.1

	Native American
	1
	0.8
	3
	0.3

	Other
	1
	0.0
	6b
	0.5

	Race not reported
	49
	40.5
	814
	69.4

	Total
	121
	100.0
	1,173
	100.0


a
included 2 ARMS (12784, 12785) doctors expressing concern, 1 ARMS (13888) person looking for info on ephedra, 3 ARMS (9727, 12782, 9431) more than one person per ARMS number 

b
included multiple races for one individual; not applicable etc.

A-3.2
Characteristics of Use of Dietary Supplements Containing Ephedra by Individuals that Reported Adverse Events

A-3.2.1
Dose and Duration of Use 

Of the 121 selected cases, the majority (~84%) of individuals who reported adverse events consumed doses up to 150 mg ephedra alkaloids, which is within the recommended daily range for intake on the package labeling for dietary supplements.  The majority of events (~70%) were reported following use of products for longer than 1 week, and 48% had used the product for durations longer than 1 month.  While it is clear that the incidence of adverse effects is related to the duration of exposure, it does not appear to be related to dose.  Toxicologically, the dose information suggests that the doses that were reported were flawed since, if the dose reporting was accurate, there should have been a clear dose-response.  The duration of response may be indicative of the type of behavior (including dose) that leads to abuse, because as the duration increased, so did the number of AERs.

Of the 121 cases, 55 serious cases (including death) were identified.  The incidence of these serious adverse effects was duration dependant, with 50% of the serious cases occurring in individuals who consumed ephedra for greater than 31 days.  There was no apparent dose-related effect for the serious cases, although this may be due to inaccurate reporting of doses.  Toxicologically it would be expected that there would have been a clear dose-response relationship.   

However, 9 cases of the 121 selected cases reported adverse events following a single dose of dietary supplements containing ephedra.  Of these 9 cases, 6 reported minor adverse effects, such as being shaky, a racing heart, or increased nervousness.  These are expected pharmacological effects of ephedra.  The 3 serious cases following a single dose included 2 cases of cardiac arrest, of which 1 resulted in the death, and 1 case of respiratory arrest, loss of consciousness, and electromechanical dissociation.  The cases that resulted in cardiac arrest are discussed in Section 4.0, Serious Cases.  The individual who experienced respiratory arrest and loss of consciousness also consumed caffeine and other herbal and OTC products, so it is difficult to attribute the effect to the ephedra in the product.

	Table A-3.2-1

Dose and Duration of Use 

	Duration
	Dose (mg)
	121 Selected Cases

	
	
	Incidence
	Percent
	# Serious Cases
	% of 121

	Single Dose
	0 to 5
	0
	0.0
	-
	

	
	6 to 30
	6
	5.0
	1
	0.8

	
	31 to 50
	3
	2.5
	2
	1.7

	
	51 to 100
	0
	0.0
	-
	

	
	101 to 300
	0
	0.0
	0
	0.0

	
	Total
	9
	7.4
	3
	2.5

	1 day
	0 to 5
	0
	0.0
	0
	0.0

	
	6 to 30
	1
	0.8
	0
	0.0

	
	31 to 50
	3
	2.5
	2
	1.7

	
	51 to 100
	0
	0.0
	0
	0.0

	
	101 to 300
	1
	0.8
	0
	0.0

	
	Total
	5
	4.1
	2
	1.7

	2 to 7 days
	0 to 5
	0
	0.0
	0
	0.0

	
	6 to 30
	5
	4.1
	1
	0.8

	
	31 to 50
	11
	9.1
	8
	6.6

	
	51 to 100
	1
	0.8
	0
	0.0

	
	101 to 300
	3
	2.5
	0
	0.0

	
	Total
	20
	16.5
	9
	7.4

	8 to 31 days
	0 to 5
	0
	0.0
	0
	0.0

	
	6 to 30
	9
	7.4
	4
	3.3

	
	31 to 50
	9
	7.4
	7
	5.8

	
	51 to 100
	4
	3.3
	1
	0.8

	
	101 to 300
	7
	5.8
	2
	1.7

	
	Total
	29
	24.0
	14
	11.6

	>31 days 
	0 to 5
	0
	0.0
	0
	0.0

	
	6 to 30
	20
	16.5
	8
	6.6

	
	31 to 50
	16
	13.2
	8
	6.6

	
	51 to 100
	14
	11.6
	6
	5.0

	
	101 to 300
	8
	6.6
	5
	4.1

	
	Total
	58
	47.9
	27
	22.3

	Total
	
	121
	100.0
	55
	45.4


A-3.2.2
Reason for Use

The reported reasons for use of dietary supplements containing ephedra by the population that submitted AERs are summarized in Table A-3.2.2-1, Reasons for Use.  The majority of individuals reporting adverse events used ephedra for weight loss (~62%) or increased athletic performance (~8%).  None of the 121 selected cases reported using ephedra for recreational reasons.  These findings are consistent with the promoted health benefits of dietary supplements containing ephedra.  The majority of the individuals who reported adverse events following its use for weight loss were women (88.3%), while the majority of individuals who reported adverse events following its use for increased athletic performance were men (73.3%). 

	Table A-3.2.2-1
Reason for Use

	Reason
	121 Selected Cases
	Complete Database

	
	Incidence
	Percent
	Incidence
	Percent

	Weight loss
	75
	62.0
	621
	52.9

	Increase energy
	14
	11.6
	137
	11.7

	Athletic Performance
	10
	8.3
	20
	1.7

	performance
	5
	4.1
	14
	1.2

	weight lifting
	1
	0.8
	3
	0.3

	body building
	4
	3.3
	3
	0.3

	Recreational
	0
	0.0
	17
	1.5

	Other
	11
	9.1
	62
	5.3

	Not reported
	11
	9.1
	306
	26.1

	Total
	121
	100.0
	1,173
	100.0


A-3.3
Date of Adverse Event Reports 

There were few adverse events reported through the SN/AEMS passive surveillance reporting system following use of dietary supplements containing ephedra prior to 1993, and the majority of the AERs were received in 1996.  Of the 121 selected cases, approximately 90% of the adverse events were reported after 1995, as summarized in Table A-3.3-1.  This increase in reported adverse events is likely to be attributable to the increased public awareness of FDA warnings regarding the safety of ephedra, as previously discussed in Section 2.2, Temporal Trend of Reporting.  

	Table A-3.3-1

Date of Adverse Event Report 

	Year
	121 Selected Cases
	Complete Database

	
	Incidence
	Percent
	Incidence
	Percent

	2000
	-
	-
	1
	0.1

	1999
	29
	24.0
	141
	12.0

	1998
	23
	19.0
	71
	6.1

	1997
	8
	6.6
	65
	5.5

	1996
	49
	40.5
	490
	41.8

	1995
	5
	4.1
	130
	11.1

	1994
	5
	4.1
	200
	17.1

	1993
	0
	0.0
	54
	4.6

	1992
	2
	1.7
	8
	0.7

	1991
	-
	-
	8
	0.7

	1990
	-
	-
	1
	0.1

	Not Reported
	-
	-
	4
	0.3

	Total Individuals Reporting Adverse Events
	121
	100.0
	1,173
	100.0


A-3.4
Body Systems 

The types of adverse events that were reported following the use of dietary supplements containing ephedra were classified according to the Coding Symbols for the Thesaurus of Adverse Reaction Items (COSTART) event terms (COSTART 5th Edition) for both the overall database and the 121 individual cases.  By this methodology, one individual can have multiple adverse events classified according to different body systems.

The majority of reported adverse events following use of dietary supplements containing ephedra are consistent with its known physiological and potential pharmacological effects as a sympathomimetic agent.  The principal reported adverse events were nervous system and cardiovascular effects, which consisted of approximately 35 and 28% of the AERs, respectively.  Any potentially life threatening effects of ephedra would be expected to be due to its actions as an acute central stimulant or as an adrenergic agonist.  The serious cases reported following use of ephedra as a dietary supplement are discussed in Section 4.0, Serious Cases.

	Table A-3.4-1
Classification of Adverse Events According to Body System Using COSTART Terminology

	Body System
	121 Selected Cases
	Complete Database

	
	Incidence
	Percent
	Incidence
	Percent

	Nervous 
	75
	36.2
	673
	33.3

	Cardiovascular
	60
	29.0
	512
	25.4

	Digestive
	14
	6.8
	250
	12.4

	Body as a Whole
	12
	5.8
	96
	4.8

	Hemic and Lymphatic 
	11
	5.3
	20
	1.0

	Musculoskeletal 
	4
	1.9
	59
	2.9

	Nonspecific disorders
	8
	3.9
	174
	8.6

	Ophthalmic
	5
	2.4
	39
	1.9

	Death
	8
	6.6
	69
	5.9

	Skin and appendages
	1
	0.5
	55
	2.7

	Gynecologic disorders
	1
	0.5
	5
	0.3

	Endocrine
	4
	1.9
	18
	0.9

	Respiratory
	5
	2.4
	20
	1.0

	Urogenital 
	2
	1.0
	27
	1.3

	Adrenal Dysfunction (A)
	0
	0.0
	3
	0.2

	Metabolic and Nutritional Disorders (MAN)
	0
	0.0
	2
	0.1

	Total Adverse Events
	207a
	100.0
	2,019
	100.0

	Total Individual Cases
	121
	-
	1,173
	-

	Average Adverse Events per Case
	1.7
	-
	1.7
	-


a
There was one additional case that was not applicable to any COSTART body system.

When classified according to the COSTART body system, the reported adverse effects following use of ephedra are consistent with both its promoted health benefits and its expected pharmacological actions, as described in the following sections.

A-3.4.1
Central Nervous System Stimulant Effects 

Ephedra can elicit central nervous system effects similar to other stimulants, such as caffeine and amphetamine.  While the specific mechanism of action of these psychostimulants remains unknown, the effects of ephedrine have been postulated to be mediated by dopamine uptake and release, resulting in increased extracellular dopamine and dopaminergic neurotransmission (Lefkowitz et al., 1990; Rang and Dale, 1995).  They result in clinical symptoms of increased mental alertness, euphoria and excitement, as well as increased psychomotor activity.  These effects are typical of the types of nervous system effects that were reported in the AERs for dietary supplements containing ephedra.  Chronic or prolonged use of amphetamines can result in stereotyped and psychotic behavior. 

A-3.4.2
Cardiovascular-Adrenergic Effects

Ephedra preparations have sympathomimetic properties similar to pseudoephedrine, norephedrine, and catecholamines, and they elicit direct and indirect pharmacological effects on adrenergic receptors (Rang and Dale, 1995; Morgan, 1986).  Ephedra is a strong beta1 and beta2 agonist, as well as a moderate alpha agonist.  Stimulation of adrenergic receptors can result in “flight or fight” responses.  Specifically, stimulation of alpha-adrenergic receptors results in increased central nervous system stimulation and vasoconstriction, as well as increased uterine contraction, decreased gastrointestinal motility, and digestion (e.g., pancreatic secretion).  Beta agonists primarily affect the cardiovascular system.  In general, beta1 agonists increase cardiac output (contractility - force and velocity, heart rate, impulse conduction, and stroke volume) and oxygen consumption.  The administration of beta2 agonists results in increased heart rate, decreased peripheral resistance, and diastolic pressure (vasodilation).  Other beta-adrenergic effects include increased lypolysis, bronchodilation and skeletal muscle contractility, as well as increased plasma glucose, lactate, pyruvate, and free fatty acids.  These effects are consistent with both the promoted health benefits of dietary supplements containing ephedra and the percentage of reported adverse effects that were classified as cardiovascular effects.

A-3.5
Pre-Existing Conditions

Of the selected 121 individuals who reported AERs following the use of dietary supplements containing ephedra, approximately half of the individuals (46%) reported being unaware of any underlying health problems.  This is in spite of the 62% of the individuals who reported that they were taking ephedra to lose weight.  Due to the potential pharmacological actions of ephedra, it would be expected that persons with central nervous system disorders and cardiovascular conditions may be at an increased risk for adverse events following the consumption of products containing ephedra, including persons with pre-existing ischemic heart disease or hypertension.  There was no apparent increase in the incidence of adverse events by these specific populations with underlying medical conditions compared to those who reported no pre-existing medical conditions, within the dataset.  However, one limitation of the analysis of AERs is that it does not allow for a control population with similar pre-existing medical conditions to compare if they experience similar adverse events. 

	Table A-3.5-1

Pre-Existing Medical Conditions or Health Related States 

	Condition
	121 Selected Cases
	Complete Database

	
	Incidence
	Percent
	Incidence
	Percent

	None
	56
	46.3
	217
	18.5

	Central Nervous System (total)
	17
	14.1
	29
	2.5

	seizures
	3
	2.5
	7
	0.6

	headaches and migraines
	5
	4.1
	29
	2.5

	depression
	9
	7.4
	35
	3.0

	Cardiovascular (total)
	12
	9.9
	121
	10.3

	cardiovascular/heart disease
	5
	4.1
	28
	2.4

	hypertension
	6
	5.0
	76
	6.5

	hypotension
	1
	0.8
	4
	0.3

	high cholesterol
	0
	0.0
	13
	1.1

	Immune (total)
	15
	12.4
	114
	9.7

	asthma
	5
	4.1
	34
	2.9

	allergies
	7
	5.8
	66
	5.6

	arthritis
	0
	0.0
	14
	1.2

	Weight homeostasis (total)
	17
	14.1
	75
	6.4

	thyroid
	3
	2.5
	16
	1.4

	obese/overweight
	12
	9.9
	59
	5.0

	eating disorder (anorexia, bulemia)
	2
	1.7
	4
	0.3

	Other (total)
	4
	3.3
	101
	8.6

	hepatitis
	3
	2.5
	0
	0.0

	enlarged prostate
	0
	0.0
	1
	0.1

	Not Reported
	0
	0.0
	516
	44.1

	Total pre-existing conditions
	121
	100.0
	1,173
	100.0


It should be noted that of approximately 65 of the 121 selected cases that reported adverse events and having a pre-existing medical condition, 14% of these individuals had depression (possible use of monoamine oxidase inhibitors), 8% had heart disease, 9% had hypertension, 8% had asthma, and 5% had a thyroid condition.  These pre-existing medical conditions are known contraindications for products containing ephedra. 

A-3.6
Other Medications and Concomitant Products 

Of the selected 121 cases, less than 30% of individuals reported taking no other medications or concomitant products.  The primary types of other products that were consumed by the individuals who reported adverse events included drugs affecting the central nervous system (~30%), such as antidepressants, caffeine, and nicotine, as well as other dietary supplements (~32%), such as other herbal products and vitamins.  Due to the potential pharmacological actions of ephedra, it would be expected that concomitant use of sympathomimetic agents (including heart and asthma medications) and stimulants (including caffeine) could lead to additive effects.  While the percentage of individuals reporting adverse events following use of dietary supplements containing ephedra who were treated concomitantly with these types of medications was comparable to the percentage of those who did not take any concomitant products, it is difficult to draw conclusions regarding the potential sensitivities of these populations from these data.  Again, a limitation of the analysis of AERs is that it does not allow for a control population who took similar types of concomitant products to compare if they experience similar adverse events. 

	Table A-3.6-1

Other Medications and Concomitant Products

	Product
	121 Selected Cases
	Complete Database

	
	Incidence
	Percent
	Incidence
	Percent

	Central Nervous System (total)
	36
	29.8
	144
	12.3

	anti-seizure drug
	2
	1.7
	2
	0.2

	antidepressants
	6
	5.0
	36
	3.1

	caffeine
	15
	12.4
	45
	3.8

	smoker
	13
	10.7
	61
	5.2

	Cardiovascular (total)
	4
	3.3
	23
	2.0

	cholesterol medication
	1
	0.8
	2
	0.2

	cardiac drugs
	3
	2.5
	21
	1.8

	Other Diet Supplements (total)
	39
	32.2
	210
	17.9

	Other Herbal Products
	26
	21.5
	143
	12.2

	vitamins
	13
	10.7
	67
	5.7

	Hormones (total)
	13
	10.7
	76
	6.5

	Oral Contraceptive
	6
	5.0
	35
	3.0

	Estrogen Replacement Therapy
	7
	5.8
	41
	3.5

	Over the counter
	14
	11.6
	49
	4.2

	Skeletal muscle relaxant
	2
	1.7
	6
	0.5

	Street drugs
	2
	1.7
	4
	0.3

	Alcohol
	0
	0.0
	31
	2.6

	Antibiotics
	4
	3.3
	4
	0.3

	Sympathomemic agents
	1
	0.8
	12
	1.0

	No concomitant products
	33
	27.3
	156
	13.3

	Not reported
	0
	0.0
	524
	44.7

	Total Other Products
	206
	197.5
	794
	81.0

	Total Individuals Using Other Products
	88
	100.0
	1,017
	100.0

	Total Other Products per Individual
	2.3
	1.6
	0.8
	0.1


It should be noted that on average that each individual who is taking other medications was taking 2 other products.  The data are scattered and no individual agent stands out, but it collectively shows a trend that 73% of the individuals who reported adverse events following the use of dietary supplements containing ephedra were taking at least 2 other products.

A-3.7
Individuals Reporting Adverse Events Who Did Not Have Pre-Existing Medical Conditions or Take Other Products Concomitantly

Of the selected 121 cases that were considered to contain a sufficient quantity of information to examine trends, approximately 20% (24 of 121) of the individuals reported an adverse event following the consumption of dietary supplements containing ephedra but no pre-existing medical conditions or concomitant products.  All of these AERs were received after May 1, 1996.  Of these 24 cases, 15 AERs contained minor and expected pharmacological effects following the consumption of ephedra.  Serious adverse events included 2 instances of stroke (ARMS# 13829 and 13661), 3 individuals with seizures (10974, 11144, 13721), 2 individuals who underwent cardiac arrest (13031, 13975), 1 loss of consciousness (13266), and 1 death (13914).  These cases are summarized in Section 4.0, Serious Adverse Events.   

A-4.0 
SERIOUS ADVERSE EVENTS

A-4.1
Deaths 

There have been 69 deaths reported for the 1,173 adverse events that have been recorded (5.9%).  Of the 121 cases that were chosen for evaluation based on the availability of detailed information there were 8 deaths (5.8%).  The information in the database compiled by CANTOX that was taken from the AERs for these cases is included in Annex 4.  Of the 8 deaths that were a part of the 121 selected cases, 1 occurred in an automobile accident, 6 were cardiovascular in origin, and 1 spontaneous abortion.  Of the 6 cardiovascular deaths, 5 were males and 1 female.  All 5 males were using dietary supplements containing ephedra as an athletic performance enhancer.  Autopsies revealed that 1 patient had atherosclerotic cardiovascular disease and another had myocardial disease due to chronic catecholamine use.  Neither of these deaths can therefore be directly related to ephedra use as their pre-existing conditions made them at high risk for a cardiovascular event.  Of the 5 male deaths in this group who consumed dietary supplements containing ephedra to increase athletic performance, 4 of the 5 individuals were using other performance enhancing products, such as caffeine, and so their deaths cannot be directly attributed to the use of ephedra.  The remaining individual who did not report using other supplements suffered from asthma, which is a contraindication for the use of ephedra in dietary supplements due to potential additive beta adrenergic effects.  In addition, there was 1 death of a female that also was reported in this group.  However, this individual had been taking Phen-fen during the last year prior to her death.  In addition to being obese, she also had suffered blood clots during the birth of her child 5 months prior to the death.  While the cause of death was unreported, she would have been at high risk for cardiovascular complications, and there is no evidence that the death was caused by ephedra use. 

There was spontaneous abortion that occurred at 13 weeks of gestation.  This mother had been taking a dietary supplement containing ephedra throughout the pregnancy.  However, she also reported consuming other herbal products for which any ingredient lists were not provided.  Given the lack of data in this AER, it is not possible to draw conclusions from this event and relate them to the safety of the ephedra contained within the product.  

Therefore, while there have been several deaths that have been reported after the use of dietary supplements containing ephedra, these have been complicated by the use of concomitant products, as well as pre-existing conditions, that had a high risk attributed to them.  In none of these cases can the conclusions be drawn that the use of ephedra contributed to or was responsible as the cause of death.

A-4.2
Serious Adverse Events Where There Were No Reported Concomitant Products or Pre-Existing Conditions 

There were 8 serious AERs that were reported for individuals who had used dietary supplements containing ephedra with no pre-existing conditions or concomitant products, and AER information for these cases is included in Annex 5.  This value represents 6.7% of the 121 AERs that were considered to contain sufficient quantity of information for scientific analysis of trends.  Despite this, there is not enough information to do a detailed analysis of these individuals (i.e., complete hospital records), and therefore, specific conclusions can not be drawn as to the role of the ephedra in these reactions.

A-4.3
Other Serious Adverse Events

Of the subset of the 121 individuals who were taking concomitant products, had pre-existing medical conditions, or both, there were 39 AERs that were considered to be serious.  Data in the database that were taken from the AERs for these cases are included in Annex 6.  Of these 39 serious AERs, there were 14 individuals (or 11.5% of the 121 selected cases) who reported strokes or stroke-like symptoms, 10 individuals (or 8.3% of the 121 selected cases) who were reported to have seizures, 13 individuals (or 10.7% of the 121 selected cases) who had cardiac arrests, and 2 individuals (or 1.7% of the 121 selected cases) who collapsed.  It should be noted that none of the consumed dietary supplements contained only ephedra, and it is possible that some were prepared under suspect manufacturing practices.  It is therefore very difficult to attribute any of these adverse effects directly to the ephedra in the dietary supplements.  For example, many of the adverse events that were reported following use of dietary supplements that contained ephedra also contained up to 9 other herbal ingredients.

Of the subset of individuals who had strokes (11 individuals) or stroke-like symptoms (3 individuals), 4 had pre-existing cardiovascular conditions and would have been at increased risk for cerebrovascular complications; 4 were taking other sympathomimetic agents, along with an additional 5 who were taking other herbal products; and 2 were taking estrogen replacement therapy or an oral contraceptive.  Although the dietary supplement that contained ephedra may be suspected to have contributed to the stroke or stroke-like symptoms that occurred, it is not possible to ascribe full or even partial responsibility for the cerebrovascular event in these cases. 

Of the subset of individuals who had seizures, it is possible that any of the up to approximately 9 different herbal ingredients contained in many of these dietary supplements could elicit an anaphylactic response.  However, it also is possible that there could be additive psychostimulant or central nervous system effects in individuals on these sorts of medications that could contribute to an increased risk following consumption. 

Of the subset of 13 individuals who had cardiac arrests following consumption of dietary supplements containing ephedra, 2 had pre-existing heart conditions or hypertension; 3 had thyroid problems and were on thyroid medications; 2 were smokers; and there were 3 cases where the individuals were concurrently taking other products with sympathomimetic effects (such as caffeine, pseudoephedrine, or asthma medication), as well as 2 individuals taking other herbal products for weight loss that may or may not have contained sympathomemetic agents.  One individual also reported having previously taken Phen-Fen, as well as having hepatitis C.  It is difficult to attribute these serious AERs to the ephedra in the dietary supplements, as many of these individuals would have been at high risk for cardiovascular complications and there may have been additive effects from concomitant medications.  However, the incidence of these events was extremely rare when compared to both the total adverse events that were reported (5 of 121 or 4% of the AERs that had a sufficient quantity of information to analyze) and the total number of doses of dietary supplements containing ephedra that are consumed per year in the U.S. (~2 billion).

The 2 individuals who collapsed both passed out and were taken to the hospital.  Given that these individuals were using dietary supplements containing ephedra to increase weight loss, an alternate explanation could be that these individuals simply might have been hypoglycemic and there was no information to indicate otherwise.

A-5.0
THE USE OF DIETARY SUPPLEMENTS CONTAINING EPHEDRA IN THE POPULATION INGESTING THE PRODUCT FOR WEIGHT LOSS VERSUS THE POPULATIONS INGESTING THE PRODUCT FOR ENHANCEMENT OF ATHLETIC PERFORMANCE

The two populations who most commonly use dietary supplements containing ephedra are those who use the supplement to increase weight loss and to enhance athletic performance.  A subset of the 121 AERs (the cases selected by CANTOX) were used to look at the differences between these 2 groups in terms of the events that they reported.  The majority of individuals reporting adverse events after using an ephedra containing product for weight loss were females (88.3%), whereas males accounted for the majority of events reported in the enhancement of athletic performance group (73.3%).  This would reflect the demographics of those members of the general population that would be using the ephedra supplements. 

For the females who used dietary supplements containing ephedra to increase weight loss and the males who used dietary supplements containing ephedra to enhance athletic performance, all reported adverse events were determined to be duration-dependant.  54.5% of males and 44.1% of females who used dietary supplements for its promoted health benefits and reported adverse events used the product for a duration greater than one month, respectively.  Adverse events were also found to be dose-dependant for the males, but not for the females.  Of the 121 selected cases, 51.1% of the individuals who were using ephedra for weight loss reported adverse events that were related to the nervous system and 48.9% were related to the cardiovascular system.  The symptoms recorded in these reports are consistent with the known effects of ephedra and the promoted health benefits.  In the population who were ingesting ephedra for the enhancement of athletic performance, 66.7% of the adverse events were found in the nervous system and 33.3% were attributed to the cardiovascular system.  As individuals using dietary supplements containing ephedra to enhance athletic performance would be expected to be more concerned about cardiovascular and aerobic health than individuals using dietary supplements containing ephedra to increase weight loss, this may, in part, explain the differences in the incidences of cardiovascular versus nervous system adverse events that were reported by these 2 groups.  The majority of individuals who used dietary supplements containing ephedra for its promoted health benefits of increased weight loss (80.5%) and enhanced athletic performance (73.3%) used other medications concomitantly.  As with the weight loss group, the symptoms recorded in these reports are consistent with the known effects of ephedra.  While the individuals related these effects as adverse, in most cases they were well described pharmacological effects of ephedra that have been published in the scientific literature that the general public may not be aware.

A-6.0
CONCLUSIONS

The AERs that have been collected for dietary supplements containing ephedra to date were qualitatively analyzed by CANTOX as part of a safety assessment of ephedra.  Of the 1,173 AERs reported to the SN/AEMS at the FDA, 98% of the AERs did not contain complete information and only 10% (121 selected cases) were considered to contain sufficient information (including age, quantity of ephedra consumed, and any pre-existing conditions or concomitant products) for qualitative scientific analysis of trends.  Pursuant to FDA policy to obtain follow-up information for serious AERs, these 121 cases were expected to include the cases that also would be considered to be serious by the FDA.  However, this could not be verified as the FDA did not release the ARMS numbers for the specific AERs that they considered to be serious (GAO, 1999).  

The AERs were primarily collected after 1996, and the increased incidence of reported events is likely associated with increased public awareness of concerns regarding the safety of ephedra.  Surveys indicate that approximately half of the citizens in the U.S. use dietary supplements, and approximately 2 billion doses of dietary supplements containing ephedra are consumed per year.  These figures (a total of 1,173 AERs for over 2 billion doses) indicate that there is good margin of safety for dietary supplements containing ephedra in the general healthy population, when taken as recommended.  

Of the 121 selected AERs, approximately 36 and 30% of the AERs contained nervous system and cardiovascular system effects, respectively.  This is consistent with both the promoted health benefits of dietary supplements containing ephedra and their potential pharmacologic effects (as a central nervous system stimulant and sympathomimetic agent).  It would be expected, based on the known mechanism of action of ephedra, that any serious adverse effects would be of a similar nature.  Of the 121 selected cases, 39% (47 of 121 cases, excluding deaths) were considered to contain serious adverse events, including 14 cases of strokes and stroke-like symptoms, 13 cases of seizures, 15 cases of cardiac arrest, and 2 individuals who collapsed.  However, this percentage is considered to contain an artificially large proportion of serious cases because the 121 cases were selected based on the quantity of information that they included and only serious cases were followed-up by the FDA.  Furthermore, approximately one quarter of the AERs occurred in individuals for whom ephedra/ephedrine alkaloids in any products nonprescription products would be contraindicated, and 73% of the individuals reporting adverse events were taking an average of 2 other concomitant medications.  The serious cases that occurred following the use of ephedra for enhanced athletic performance and increased weight loss, as well as for the total dataset, were dependant on the duration of use.  None of these serious adverse events could be attributed solely to the ephedrine alkaloid contained in the dietary supplement.  None of the consumed dietary supplements contained only ephedra, and it is likely that many were not manufactured under the good manufacturing practices regulations that would be applicable for dietary supplements.  Some products contained more than 9 different herbal ingredients.  The available data on adverse events following use the of dietary supplements containing ephedra indicate that there is a good margin of safety for ephedra in the general population (compared to the 2 billion doses consumed).  The non-life threatening adverse effects that were reported were attributable to the pharmacological actions of ephedra, and none of the serious adverse events could be directly (causally) related to the use of ephedra containing products.  However, it is logical that specific factors such as pre-existing medical conditions (e.g., cardiovascular problems) or concomitant use of sympathomimetic agents (e.g., caffeine) could lead to serious adverse effects, and the use of these types of products (including dietary supplements containing ephedra or other stimulants) should be avoided.

A-7.0
THIRD PARTY REPORT ANALYZING THE AERs

A recent report by Haller and Benowitz (2000) examined the adverse effects of dietary supplements containing ephedra.  Due to its potential public health implications, a summary of the report was released prior to the scheduled date of its publication in the New England Journal of Medicine.  The report examined the second batch of 140 AERs released by FDA, related to the use of dietary supplements containing ephedra, that were voluntarily submitted to the FDA between June 1, 1997 to March 31, 1999.

In general, the results in the Haller and Benowitz report were similar to those summarized in this appendix.  The largest difference noted between the results of these 2 evaluations was in the percentage of cardiovascular symptoms reported in the AERs.  Haller and Benowitz determined that 47% of the 140 AERs they examined involved the cardiovascular system, while CANTOX determined that 25.4% of 1173 AERs examined in the total database, or 29% of the selected database, involved the cardiovascular system.  As CANTOX used the COSTART terminology to classify the AERs and Haller and Benowitz did not report the method used to classify the AERs into body systems, this may have led to this type of discrepancy in the results.  Despite a few differences, similar observations were reported by Haller and Benowitz (2000) and by CANTOX.  Haller and Benowitz reported that the adverse events may be attributable to individual susceptibility, the additive stimulant effect of caffeine, the variability in the contents of pharmacologically active chemicals in the products, or pre-existing medical conditions.  CANTOX is in agreement that these are risk factors, but disagrees that conclusions can be drawn from the AER database, which suffers from inaccuracy, incomplete information, etc.  Furthermore, Haller and Benowitz reported that side effects such as anxiety, tremulousness, insomnia, palpitations and personality changes are well known to occur with the use of stimulant drugs.  These effects also have been noted by CANTOX in this report to be expected physiological responses to ephedrine alkaloids.  A conclusion that can be drawn from both reports is that dietary supplements containing ephedra should be avoided by certain individuals.
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