Chapter 2. Methods

Orig

inal Proposed Key Questions

The topic of this report was nominated by the National Institutes of Health (NIH) Office of
Dietary Supplements (ODS). The following questions were originally proposed:

Weig
1.
2.

3.
4.

ht Loss

What is the evidence for efficacy of ephedra-containing dietary supplement products for
weight loss, over a sustained period of time?

Can efficacy for weight loss be attributed to ephedra alone, or ephedra in combination
with other ingredients (e.g., caffeine)?

Does ephedra have additive effects with other agents?

What dosage levels of ephedra are necessary to achieve weight [0ss?

Athletic Performance

1.

3
4.

What is the evidence for efficacy of ephedra-containing dietary supplement productsin
terms of energy enhancement and enhancemernt of athletic performance, over a sustained
period of time?

Can efficacy for energy enhancement and enhancement of athletic performance be
attributed to ephedra alone, or ephedra in combination with other ingredients (e.g.,
caffeine) that produces energy enhancement and/or enhancement of athletic
performance?

. Does ephedra have additive effects with other agents?

What dosage levels of ephedra are necessary to achieve energy enhancement and
enhancement of athletic performance?

Safety Assessment

1.

o0k

Does use of ephedra-containing dietary supplement products over a sustained period of
time increase the risk of cardiovascular disease (CVD) or other serious and life-
threatening events in specific populations?

What populations are at risk of CVD and other life-threatening events through use of
ephedra over a sustained period of time?

Can therisk for adverse events in these populations be attributed to ephedra alone, or in
combination with other ingredients (e.g., caffeine)?

Does ephedra have additive effects with ot her agents?

What dosage levels of ephedra produce risk of CVD or other lifethreatening events?
Do ephedra-containing dietary supplement products alter physiologic markers of
cardiovascular function?

What are the metabolic actions of ephedra, so asto explain its beneficial and adverse
effects?
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In addition to the questions related to ephedra-containing dietary supplement products, the
sponsor also requested areview of the scientific literature on ephedrine (the purified alkal oid)
regarding its efficacy and safety. A brief review of the mechanism of action of ephedra was also
requested.

We were also asked about the gaps in knowledge about the effects of ephedra, alone or in
combination with other agents, on weight loss, energy enhancement, and enhancement of athletic
performance. We were asked to focus on the following categories of potential consumers:
children, adolescents, young athletes (male and female), and adults (male and female).

Technical Expert Panel

Each AHRQ evidence report is guided by a Technical Expert Panel (TEP). Weinvited a
distinguished group of basic scientists and clinicians, including individuals with expertise in
cardiac electrophysiology, exercise, herbs, obesity and human nutrition, pharmacognosy (the
study of developing drugs from plant and animal sources), pharmacology, and toxicology. Panel
members are listed in Table 2.

Our expert panel meeting was held at RAND’ s Arlington, Virginia, office on Wednesday,
November 28, 2001. Margaret Coopey, the Task Order Officer, represented AHRQ. Dr. Paul
Coates, head of the NIH ODS, also attended. At the meeting, we discussed the focus of the
report. The TEP agreed that we should review articles that discuss either ephedra or ephedrine.
Studies or case reports on pseudoephedrine were not to be reviewed, except in the context of
ephedra/ephedrine. We agreed to include a brief description of the other alkaloids
(pseudoephedrine, norephedrine, etc.) in the introduction to our report.

The TEP also provided a number of suggestions regarding data collection. These suggestions
are shown in Table 3.

Assessment of Adverse Events

With regard to adverse events, EPC staff and the TEP recognized that, even in aggregate, the
number of patients included in randomized trials was likely to be too few to alow adequate
statistical power to assess the rate of serious adverse events (such as death, myocardial
infarction, stroke, or seizure) due to ephedra. Because of this likelihood, the EPC staff
recognized the necessity of relying on case reports to help inform the sponsor regarding the key
guestions concerning serious adverse events. A long discussion occurred at the TEP meeting
about criteriafor assessing causality based on case reports. The framework for this discussion
was based on an unpublished article by Cynthia Mulrow, MD (C. Mulrow, personal
communication). This paper summarized the criteriaused in al of the major published
algorithms for establishing different levels of causality in case reports of adverse events from
drugs (see Table 4). Our TEP judged that, to establish definite causality from case reports, a“de-
challenge/re-challenge” test needed to be performed (that is, it had to be documented that the
adverse event in question went away when the offending drug was withdrawn and reoccurred
when the offending drug was reinstated). Clearly, such a de-challenge/re-challenge was not
possible or feasible in the case of serious adverse events such as death or myocardial infarction.
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Consequently, our TEP judged that case reports alone would be insufficiert to establish definite
causality between ephedra use and serious adverse events. The TEP discussed the key
characteristics of a case report that would signal the need for additional study. Such
characteristics would include the following:

?? Documentation (preferably medical) that the adverse event occurred.

?? Documentation that the patient took ephedra and that the dose and timing were consi stent
with the known pharmacology of ephedrine (for cases of death, myocardia infarction,
stroke, or seizure). (The TEP later quantified this characteristic for acute events such as
stroke or myocardial infarction to mean a dose preferably within six hours of the adverse
event and in no cases greater than 24 hours before the adverse event.)

?? Performance of an evaluation sufficient to rule out other potential causes for the adverse
event.

The TEP and EPC staff discussed extensively the types of information necessary to satisfy
this last criterion. The TEP agreed that the absence of data could not be construed as a negative
result. For example, the absence of information about prior cardiac disease could not be
construed as an absence of cardiac disease. Furthermore, the TEP emphasized that verbal
histories indicating no prior history of serious conditions were not sufficient to rule out
alternative explanations for the most serious adverse events, since unrecognized preexisting
cardiac disease, congenital abnormalities, berry aneurysms in the cerebral circulation, and other
such conditions occur with some frequency and are krnown to cause death, myocardial infarction,
or stroke without warning in otherwise “healthy” individuals. Realizing that it would be very
difficult to attempt to define al of the possible evaluations and interpretation of resultsin the
abstract, the TEP left it to EPC staff to resolve these issues, guided by the three characteristics
listed above.

Literature Search

Our search for controlled human studies of the effects of ephedra and ephedrine began with
an electronic search of library databasesin April 2001. Tables 5 and 6 show our specific search
strategies. We started with Medline, which is maintained by the U.S. National Library of
Medicine and is widely recognized as the premier source for bibliographic coverage of
biomedical literature. It encompasses information from Index Medicus, the Index to Dental
Literature, and the Cumulative Index to Nursing and Allied Health Literature (allied health
includes occupational therapy, speech therapy, and rehabilitation), as well as other sources of
coverage in the areas of health care organization, biological and physical sciences, humanities,
and information science as they relate to medicine and health care. We aso searched EMBASE,
the Excerpta Medica database produced by Elsevier Science, which is a major biomedical and
pharmaceutical database indexing over 3,800 international journals. EMBASE currently contains
over six million records, with more than 400,000 citations and abstracts added annually. We also
searched BIOSIS, the most complete database for the life sciences; the Allied & Complementary
Medicine Database (AMED); the Manual Alternative and Natural Therapy Index System
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(MANTIS), which is the largest index of peer-reviewed articles in the area of complementary
and alternative forms of therapy; and the Cochrane Controlled Clinical Trials Register Database.
AMED is produced by the Health Care Information Service library in the United Kingdom. It
coversjournalsin alied health professions as well as complementary and alternative medicine.
Similarly, MANTIS covers manual, alternative, and natural therapy. The Cochrane Collaboration
is an international organization that helps people make well-informed decisions about health care
by preparing, maintaining, and promoting the accessibility of systematic reviews on the effects
of heath care interventions. The Cochrane Register of Controlled Trials is available on CD-ROM
by subscription.

Our TEP then suggested that we search three additional databases. the International
Pharmaceutical Abstracts; Pascal (produced by the Ingtitut de I’ Information Scientifique et
Technique (INIST) of the French National Research Council (CNRS), whose subject areas
include physics, chemistry, biology, medicine, psychology, applied sciences, technology, earth
sciences, and information sciences); and SciSearch. SciSearchcontains all records published in
Science Citation Index and additional records from about 1,000 journals whose table of contents
pages are listed and indexed in the weekly Current Contents publications. Every subject area
within the broad fields of science, technology, and biomedicine is included. Mary Hardy, MD,
and Margaret Maglione, MPP, reviewed atotal of 1,780 retrieved titles. Of those, 452 articles
were deemed relevant to our undertaking and were ordered. Thirty-four additional articles were
found through mining reference lists, and 64 were contributed by the TEP or AHRQ. We
reviewed the reference list of every retrieved article for additional literature we might have
missed and ordered any we found. Literature was tracked using ProCite and Access software.

Additional Sources of Evidence

We obtained the report “ Safety Assessment and Determination of a Tolerable Upper Limit
for Ephedra,” published in December 2000 by CANTOX Health Sciences and funded by the
Council for Responsible Nutrition, an association of dietary supplement manufacturers. We
ordered copies of al literature cited in this report. We also obtained transcripts of a public
meeting, held in Washington, DC on August 8 and 9, 2000 and sponsored by the HHS Office on
Women's Health, on the safety of dietary supplements containing ephedrine alkaloids. We
contracted with physicians proficient in Japanese and Chinese to search for scientific literature in
their native languages. These searches identified little on the use of ephedra for weight loss and
exercise enhancement because ephedra is not used in that manner in Eastern cultures. In addition,
we found nothing about ephedra on Phytonet, a European database. We also contacted Baptist
University, Hong Kong, which has a database on herbal medicine, as well as the Taiwan Poison
Control Center, but did not receive any data from either.

On January 31, 2002, we spoke to Dr. Phillip Waddington, Director of the Natural Health
Products Directorate for Health Canada. He agreed to send us 60 adverse event reports regarding
ephedra/ephedrine products. However, at the time of this report, we had not received anything.

In January 2002, we created an announcement regarding our project’s need for any
unpublished studies on the use of ephedra/ephedrine for weight loss or exercise enhancement.
The announcement was submitted to both the journal Phytomedicine and the Herbalgram
newdetter. The intent was to reach individuals who might know of small studies being done on
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ephedra or ephedrine of which the TEP were not aware. We receive no responses to this
announcement.

In March 2002, we obtained a recent monograph on ephedra, written by Dennis McKenna,
from the Ingtitute for Natural Products Research, a nonprofit research and education foundation.

Finally, Wes Seigner, an attorney for the Ephedra Education Council in Washington, D.C.,
agreed to send us unpublished industry studies. We developed a confidentiality agreement, and
Mr. Seigner sent us severa reports on then-unpublished controlled trials conducted by members
of the council.

Article Review

We reviewed the articles retrieved from the various sources against our exclusion criteriato
determine whether to include them in the evidence synthesis. A one-page screening review form
(checklist) that contains a series of yes/no questions was created to track the articles (Figure 1).
After being evaluated against this checklist, each article was either accepted for further review or
rejected. Two physicians and a policy analyst, each trained in the critical analysis of scientific
literature, independently reviewed each study, abstracted data, and resolved disagreements by
consensus. The principal investigator resolved any disagreements that remained unresolved after
discussions among the reviewers. Project staff entered data from the checklists into an electronic
database that was used to track al studies through the screening process.

To be accepted for analysis, studies had to be controlled clinical trials according to the
following definitions:

Randomized controlled trial (RCT). A tria in which the participants (or other units) are
definitely assigned prospectively to one of two (or more) alternative forms of health care, using a
process of random allocation (e.g., random number generation, coin flips).

Controlled clinical trial (CCT). A tria in which participants (or other units) are either:

(a) Definitely assigned prospectively to one of two (or more) alternative forms of health
care using a quasi-random allocation method (e.g., alternation, date of birth, patient
identifier)

OR

(b) Possibly assigned prospectively to one of two (or more) aternative forms of health
care using a process of random or quasi-random allocation.

Extraction of Study-Level Variables and Results

We abstracted data from the articles that passed our screening criteria onto a specialized
Quality Review Form (QRF—see Figure 2). The form contains questions about the study design,
the number of patients and comorbidities, dosage, adverse events, the types of outcome
measures, and the time from intervention until outcome measurement. We selected the variables
for abstraction with input from the project’s TEP. Two physicians, working independently, each
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extracted data from the same articles and resolved disagreements by consensus. A senior
physician resolved any disagreements not resolved by consensus.

To evaluate the quality of the studies, we collected information on the study design,
withdrawal/dropout rate, method of random assignment (and blinding), and method for
concealment of alocation (the attempt to prevent selection bias by concealing the assignment
sequence prior to allocation). We a'so calculated the percentage of attrition by dividing the
number of persons who dropped out of the tria (i.e., the number of people who entered the trial
minus the number who completed the trial) by the number of persons entering the trial. The
elements of design and execution (randomization, blinding, and withdrawals) have been
aggregated into a summary score developed by Jadad.®? The Jadad score rates studieson a0 to 5
scale, based on the answer to three questions.

?? Was the study randomized?
?? Wasthe study described as double-blind?
?? Was there a description of withdrawals and dropouts?

One point is awarded for each “yes’ answer, and no points are given for a“no” answer.
Additional points are awarded if the randomization method and method of blinding were
described and were appropriate. A point is deducted if the method is described but is not
appropriate. Empirical evidence has shown that studies scoring 2 or less show larger apparent
differences between treatment groups than do studies scoring 3 or more.®

Meta-Analysis

Selection of Trials for Meta-Analysis

In selecting trials for the meta-analysis of weight loss, we considered all weight loss trials
that included a treatment duration of at least eight weeks. Our TEP suggested that shorter
trestment durations were insufficient to assess long-term weight loss. Trials on athletic
performance encompassed a wide variety of interventions. Because of this heterogeneity, we
compared and contrasted athletic performance studies in a narrative review and did not perform a
meta-analysis. This section focuses on methods used for the meta-analysis of the weight-loss
trials.

Trial Inclusion

The available weight loss trials were judged to be sufficiently clinically homogeneous to
support a pooled analysis. For some trials, severa publications presented the same outcome data.
In these cases, we picked the most informative of the duplicates; for example, if one publication
was a conference abstract with preliminary data and the second was a full journal article, we
chose the latter. The publications dropped for duplicate data do not appear in the evidence table
but are noted in the text of Chapter 3, Results. We note that multiple citations of the same article
were removed at the title screening stage of the project.

Based on input from our TEP, we chose weight loss as the most clinically relevant outcome
for the included trials. In order for atrial to be included in the analysis, the associated publication
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had to report on weight loss as an outcome, provide data prior to the crossover point if the trial
was a crossover design, and contain sufficient statistical information for the calculation of an
effect size. We calculated an effect size for every comparison of interest, e.g., ephedra versus
placebo, at each relevant follow-up time-point, as described below. The effect sizeis calculated
by dividing the difference between the weight loss in the treatment group and the weight loss in
the placebo group by its standard deviation. The effect size is a unitless measure that is useful
when comparing trials assessing outcomes that are similar (such as weight loss) but are measured
in different ways (pounds versus body mass index). We synthesized effect sizes within
comparison and follow-up subgroups. The percentage of weight lost, compared to pretreatment
weight, is another clinically relevant outcome. However, we did not choose this outcome for our
primary analysis for two reasons. First, pooling percentage of weight loss within a treatment
group (e.g., an ephedra group) eliminates the placebo comparison from the trial and therefore
does not make use of the strength of the randomized controlled design. Comparison of the
treatment group to the placebo group within atria utilizes the full strength of a randomized
controlled trial, as patients who are similar in all aspects except treatment assignment are
compared to each other. Thus, if one wanted to perform an analysis of weight loss percentage,
we would advise pooling the difference in weight loss percentage between the treatment and
placebo groups. The second, and more important, reason for not performing an analysis of
weight loss percentage, regardless of whether the interna placebo comparison is made, is lack of
data. The vast majority of trials did not report percentage of weight loss as an outcome. As a
result, we would have had to make two assumptionsin our calculations. First, to estimate mean
percentage weight loss for agroup in atria, we took the ratio of mean weight loss between
baseline and follow- up divided by mean baseline weight. The mean of a set of ratios does not
equal the ratio of the means, but this would have been the best estimate we could obtain. Second,
to estimate the standard deviation of our ratio, we would have had to use the delta method to
approximate the standard deviation and furthermore would have had to estimate the correlation
between the baseline and follow- up weights to be 0.5. We are unable to check either of these
assumptions. In contrast, the vast mgority of trials did report weight loss as an outcome, and aso
presented the standard deviation of this statistic. Hence, weight loss became our primary
outcome for analysis.

Stratification of Interventions

The literature included 6 different types of comparisons:. (1) ephedrine versus placebo;
(2) ephedrine plus caffeine versus placebo; (3) ephedrine plus caffeine versus ephedrine;
(4) ephedrine versus other active treatment; (5) ephedra versus placebo; and (6) ephedra plus
herbs containing caffeine versus placebo. However, effect sizes were estimated for only five
comparisons; only one trial compared the effect of ephedra alone versus placebo. If atrial had
other treatment arms such as caffeine only, we dropped those arms from our analysis. Effect
sizes were pooled separately within each comparison subgroup. In addition, a cross-subgroup
synthesis using meta-regression was conducted on the ephedrine versus placebo; ephedrine plus
caffeine versus placebo; and ephedra plus herbs containing caffeine versus placebo effect sizes
aswell asadirect within-study comparison for those few studies that presented data for more
than one comparison, as described below.
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Weight Loss Effect Size

For each trial, we calculated effect sizes for any of the six comparisons of interest for which
the study provided data. The mgjority of trials included only one comparison—between asingle
treatment (e.g., ephedrine) arm and placebo. One trial®* included both an ephedrine plus caffeine
plus aspirin arm and an ephedrine plus caffeine arm. However, we combined these arms into a
single ephedrine plus caffeine arm, based on the clinical reasoning that aspirin has relatively
little effect on weight loss.

Nevertheless, a small number of trials contained more than one relevant comparison between
arms and thus contributed more than one effect size to be considered for analysis. Double-
counting patientsis a concern if atrial contributed more than one effect size to an analysis, and
patients were included more than once in calculating those effect sizes. For example, if atria
had one placebo arm, an ephedrine arm, and an ephedrine plus caffeine arm, it contributed two
effect sizes, both based on the same placebo patients. Fortunately we encountered relatively few
instances of double-counting of patients within the analyses. One trial® included two ephedrine
doses and a placebo arm and thus contributed two ephedrine versus placebo effect sizes, that is,
two effect sizes within a single comparison group.

Four trials®* 8% contributed effect sizes in more than one of the six comparison groups.

Since we conducted the comparison group analyses separately, the four latter trials do not
double-count patients within comparison group analysis. We discuss the possible influence of
multiple effect sizes per study on the meta-regression analysis below.

For each trial, we extracted the means and standard deviations of weight |oss between
baseline and the relevant follow- up times for each arm, if available. For example, if atria with
placebo and ephedra arms reported follow-up data at two months, we extracted the means and
standard deviations of weight loss at two months for the ephedra and placebo arms. If trials did
not report a weight loss mean for any arm, or this mean could not be calculated from the given
data, the trial was excluded from the meta-analysis.

We initially considered four separate treatment duration measurement times: two months,
three months, four months, and six months. However, only one ephedra trial®® and two ephedrine
plus caffeine trials*® *° reported an outcome measure for a treatment duration of six months.
These numbers are too small to perform a separate pooled analysis on six- month outcomes.
Thus, we considered three treatment durations: The two- month duration of treatment included
only outcomes for 8 weeks of treatment. However, for the analysis of three-month trestment
durations, we included data collected anytime between 12 and 15 weeks, and for the four- month
analysis, we included data collected between 18 and 24 weeks. We aso analyzed the rate of

monthly weight loss, as described below.

The large mgjority of included trials reported weight loss in kilograms,; some trials reported
weight loss in pounds. Since an effect Size is unitless, data expressed in either unit of measure
could be extracted for analysis. One trial® reported weight loss only in terms of body mass index
(BMI). Because this measure involves both height and weight, we first transformed the study
datato kilograms by assuming an average height of 68 inches (within a range of reasonable
values, the height that was chosen made little difference in the results).
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As mentioned above, for each arm in each included trial, we aso caculated the mean
monthly weight loss by dividing by the number of months of treatment. Thus, using our previous
example, we calculated the mean monthly weight loss for the placebo and ephedra arms
respectively by dividing the associated two- month mean weight loss by two. For those trials that
had more than one treatment duration time, we used the longest treatment duration time data to
calculate the monthly weight loss. We extracted both weight loss at specific time points (e.g.,
two, three, and four months) and monthly weight loss to compare the results for both types of
outcomes. This comparison alows us to check trends in weight loss, for example, whether
weight lossis linear or dampens over time. Using meta-regression, we verified that weight loss
was linear over the range of time for which data were available by comparing pooled monthly
weight loss rates based on the two- month, three- month, and four- month data separately in each
comparison group. Thus, our primary analysis focuses on monthly weight loss. We note that the
included trials had relatively short-term follow- up; thus, our results address only short-term
weight loss and should not be extrapolated beyond four months.

If atrial reported a standard deviation of weight loss at a relevant follow-up time, we
extracted those data and used them to calculate the standard deviation of the monthly weight
loss, Eight trials®* 8788929 t4ed to report a standard deviation for weight loss at a given
follow-up time, or a standard deviation could not be calculated from the given data. For these
trials, we imputed the standard deviation of the monthly weight loss by using those trials and
arms that did report a standard deviation. We averaged the monthly weight loss standard
deviations by weighting al arms equally in the imputed value calculation. For those trials
missing standard deviations, we then used the imputed monthly weight loss standard deviation to
calculate the standard deviation for weight loss at the relevant follow-up time.

For each pair of arms, an unbiased estimate®’ of Hedges g effect size®® and a 95 percent
confidence interval were calculated. A negative effect size indicates that the treatment arm
(ephedrine or ephedrine plus caffeine, or ephedra plus herbs containing caffeine) is associated
with alarger weight loss at follow-up (or alarger monthly weight loss) than is the comparison
arm, e.g., the placebo.

Performance of Meta-Analysis

We estimated a pooled randomeffects estimate® by combining effect sizes for comparison
subgroups that contained three or more effect sizes. We also report the chi-squared test of
heterogeneity p-value.®’

Forest plots were constructed for each comparison subgroup. Each individua trial effect size
is shown with confidence intervals as a box whose areais inversely proportional to the estimated
variance of the effect in that trial. The pooled estimate and its confidence interval are shown as a
diamond at the bottom of the plot with a dotted vertical line indicating the pooled estimate value.
A vertical solid line at zero indicates no treatment effect.

For each trial, we calculated the monthly weight loss percentage for each treatment group
and the placebo group. Monthly weight loss percentage is defined as the mean monthly weight
loss divided by the mean baseline weight in that group. Unfortunately, we were not able to
calculate monthly weight loss percentage on an individual level. To determine the standard
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deviation of the monthly weight loss percentage, we used the delta method'® and assumed a

correlation of 0.5 between the baseline and follow-up weights.1®* For each comparison subgroup,
we pooled monthly weight loss percentages in the treatment groups and placebo groups
separately using a random effects model® and produced associated 95% confidence intervals.
We acknowledge that combining estimates within treatment groups only, or placebo groups only,
does not take advantage of the randomization and pairing of treatment and control within atrial.
This lack of pairing, and the fact that the monthly weight loss percentage in the treatment group
must be compared to the associated monthly weight loss percentage in the placebo group, should
be kept in mind when interpreting the results of this analysis.

Sensitivity Analyses

When relevant, we conducted sensitivity analyses on subgroups of trials to determine the
robustness of our conclusions. In order to assess the possible impact of attrition, we divided the
trials into two groups:. (1) those with less than 20 percent attrition in al arms and (2) all others.
Twenty percent attrition is a commonly accepted threshold above which concerns about bias
increase, due to loss to follow-up. For trials in which attrition was unknown, we assumed it was
not less than 20 percent. We conducted the main analyses for the two attrition strata separately.

We also conducted further analyses on the attrition rates. To determine whether the attrition
rate varied between treatment and placebo groups within atria, we first collapsed all the
treatment groups together within atrial and estimated a single attrition rate for treatment. We
then conducted a paired t-test that assessed whether the difference between the treatment and
placebo attrition rates within atrial was significantly different from zero. All studies were
weighted equally in this analysis. We also categorized each tria as significant or not significant
based on its effect size. Trias that had more than one effect size agreed in terms of significance
(in other words, the trial reported consistent result with respect to significance at multiple time
points). We then categorized each trial as to whether the attrition rate for the treatment group was
higher than, lower than, or the same as that of the placebo group. We examined the bivariate
distribution of studies into these six categories, (three relationships between group attrition rates
categories, and whether each of these relationships was significant or nonsignificant), and
conducted a chi-squared test of the association between significance and the relationship between
group attrition rates.

When relevant, we also performed our calculations a second time, excluding the trial by
Moheb and colleagues.®* Thistrial was presented only in abstract form and provided only the
total sample size, not the sample sizes for each arm; thus, we had to assumed equal sample sizes
across arms.

For the ephedrine plus caffeine versus placebo trias, we performed two sensitivity analyses.
In the first, we dropped one trial'® that had synephrine in the ephedrine plus caffeine arm. In the
second, we dropped one arm of one trial*®® in which aspirin was combined with ephedrine plus
caffeine; the sensitivity analysis was performed with the ephedrine plus caffeine arm alone.

A final sensitivity analysis concerned the choice of summary statistics to pool. Instead of
pooling effect sizes or “standardized mean differences,” we applied a “weighted mean
difference” approach. In the latter, we pooled the absolute differences in weight loss between the
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treatment and placebo groups, inversely weighted by the trial variances of the differences. That
is, we did not first divide the differences by their standard deviations to produce effect sizes and
then weight by the inverse variances of the effect sizes. If the variances are not homogeneous
and/or the variances are not well estimated, these two methods may not produce the same results.
The weighted mean difference approach has the appeal of being conducted entirely in the clinical
units of interest—in this case, pounds.

Analysis of Dose

We tested for a dose effect using a randomeffects meta-regression model.'%* A separate
model was fitted within each comparison subgroup. We defined alow dose of ephedrine as 10—
20 mg; a medium dose of ephedrine as 40-90 mg; and a high dose of ephedrine as 100-150 mg.
We characterized each dose level as an indicator variable in a main-effects model and chose the
medium-dose group as the level to exclude. The meta-regression approach allowed us to test
directly the efficacy of low and high doses versus the excluded medium dose group, as well as to
estimate the effect size for each dose level.

Publication Bias

We assessed the possibility of publication bias by evaluating afunnel plot of effect sizesfor
asymmetry, which can result from the nonpublication of small trials with negative results. These
funnel plots include a horizonta line at the fixed-effects pooled estimate and pseudo—95%
confidence limits.1%® If bias due to nonpublication exists, the distribution is asymmetric or
skewed. Because graphical evaluation can be subjective, we also conducted an adjusted rank
correlation test'® and a regression asymmetry test'%° as formal statistical tests for publication
bias. The correlation approach tests whether the correlation between the effect sizes and their
variances is significant, and the regression approach tests whether the intercept of a regression of
the effects sizes on their precision differs from zero; that is, both formally test for asymmetry in
the funnel plot. We acknowledge that other factors, such as differencesin trial quality or true
study heterogeneity, could produce asymmetry in funnel plots.

Meta-Regression

As described above, in order to compare monthly weight loss effect sizes across
comparisons, we conducted a random effects meta-regression. *** The observationsin this meta-
regression were all monthly weight loss effect sizes across the ephedrine, ephedrine plus
caffeine, and ephedra plus caffeine-containing herbs comparisons. The variables are indicator
flags, one for each comparison. Only one trial® had multiple effect sizes in the regression, and
we did not account for the correlation between these two effect sizes in our model.

Three trials®* & 8 contained both ephedrine and ephedrine plus caffeine arms. For these
trials, we were able to conduct a direct, or “head-to-head,” comparison of these treatments by
pooling the effect sizes for each trial together. In the estimation of an effect sizein this situation,
the comparison group is that group of individuals who received ephedrine alone. Thus, a
negative effect size means that ephedrine plus caffeine is associated with a larger monthly weight
loss than is ephedrine aone. This direct comparison is more robust than the cross-group meta-
regression described above, because the former compares groups only within atrial. However,
due to the small number of trials that provided more than one treatment arm and the lack of any
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direct comparisons of ephedrine alone or ephedrine plus caffeine versus ephedra, we conducted
both analyses.

Interpretation of the Results

To ad in interpreting our results, we back-transformed al pooled estimates to weight lossin
pounds. In order to do this, we multiplied each pooled estimate by the average standard deviation
across trias, and then further multiplied by 2.2 to transform kilograms to pounds. In this way, we
were able to equate our unitless pooled effect size with weight loss in pounds. However, we note
this back-transformation requires assuming a particular underlying standard deviation. Readers
may wish to apply their own standard deviation, based on the particular patient population to
which they wish to apply the results.

We conducted all analyses and drew all graphs using the statistical package Stata.*’

Safety Assessment

Controlled Trial Adverse Events
Data Collection

Each tria that we identified was examined to determine whether it reported data on adverse
events. Adverse events were recorded onto a spreadsheet that identified each study arm, the
description of the adverse event as listed in the original article, the number of adverse eventsin
each category, and the number of subjectsin each arm.

Meta-Analysis

The strongest level of evidence for attributing an adverse event to an exposure comes from
placebo-controlled randomized trials of the exposure in question. In this evidence report, such
evidence would come from placebo-controlled trials of ephedra or ephedrine. We therefore
searched al such trials that we identified and extracted from each trial the adverse events that
were reported associated with it, as described above. Because each event was counted as if it
represented a unique individual, and because a single individual might have experienced more
than one adverse event, this method may have overestimated the number of people having an
adverse event. We then compared event rates in the people who received ephedra or ephedrine
with those in people who received placebo. We performed a meta-analysis on those adverse
events for which there was an appreciable number of reportsin the randomized trials.

We collected data on adverse events for the randomized controlled trials. For each adverse
event, e.g., vomiting, and for each treatment group and for the placebo groyp, we abstracted
either the number of events or the number of people, depending on how the trial chose to report
events. The mgjority of trials recorded the number of events, rather than the number of unique
people who experienced the event. We treated all events as if they occurred in unique
individuas, which, as we stated, may overestimate the number of people apparently affected in a
particular event category.

We note that some trials recorded zero eventsin a particular event category, and these data
were thus recorded. However, some trials recorded no data for a certain event category or
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recorded no adverse events at all. These trials did not enter the adverse event meta-analysis, in
that we did not assume zero observed events if atrial did not mention a particular type of event.
By excluding these trials, we may have underestimated the number of patients for whom a
particular adverse event was not observed. We note that, for the power calculation (described
below) for serious adverse events (deaths, myocardial infarctions, strokes, seizures, and serious
psychiatric symptoms), the sample sizes of all trials were taken into account, regardless of
whether they mentioned these serious events. We assumed that such serious events would have
been recorded had they been observed, so that arecord of zero or no mention of a serious event
could both be taken to mean that no such events were observed.

After abstracting the data, we identified mutually exclusive subgroups of similar events,
based on clinical expertise. When we subgrouped events, we again treated all observed events as
having occurred in unique individuals. For example, we considered nausea and vomiting as a
single subgroup. For atrial that reported nausea events and vomiting events separately, we
assumed the events that occurred in each category were unique and occurred in different
individuals. The number of individuals who were at risk of being affected is the total number of
patients in the trial’ s relevant group (placebo or treatment).

For each event subgroup, we report the number of trials that provided data for any event in
the subgroup. We aso report the total number of individuals in the placebo groups in the relevant
trials who were observed to have experienced the event (calculated as described above) and the
total number of patients in the placebo groups in those trials. We then report the analogous
counts for all applicable treatment groups (ephedrine, ephedrine plus caffeine, ephedra) in the
relevant trials. We specifically do not provide crude placebo and treatment rates (total number of
affected patients divided by total number of patients at risk). Such crude rates do not weight
trials appropriately.

Based on clinical importance and the availability of data, we chose a limited number of event
subgroups for meta-analysis. For each chosen event subgroup, we estimated the pooled odds
ratio across the trials that reported on any eventsin the subgroup, as well as a 95% confidence
interval for the pooled odds ratio. Given that many of the events were rare, we utilized exact
conditional inference to perform the pooling rather than applying the usual asymptotic methods
that assume normality. Asymptotic methods require corrections if zero events are observed:
Generdly, haf an event is added to al cellsin the outcome by treatment two-by-two tablein
order to allow estimation, since these methods are based on assuming underlying continuity.
Such corrections can have a major impact on the results when the outcome event is rare. Exact
methods do not require such corrections. We conducted the meta-analysis using the statistical
software package StatX act.1%®

We also conducted a power calculation to determine the lowest adverse-event rate that the
clinical trials we identified had at least 80 percent power to detect. That is, we assumed a sample
size equal to al the trials combined, and assuming a two-sided test of level 0.05, we determined
the lowest detectable adverse-event rate. This calculation was performed to assess the statistical
power we actually had available to detect adverse events if few or none were observed. Even if
no adverse events are observed, we cannot necessarily conclude that the rate is zero, because the
sample size available may have been too small to detect a rare event.
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Case Report Adverse Events
Data Collection

Because the clinical trial data had low statistical power to detect a rate of serious adverse
events, we therefore assessed case reports of adverse events associated with ephedrine or
ephedra-containing dietary supplement use in order to inform the sponsors regarding the Safety
Assessment key questions concerning serious adverse events. We reviewed case reports from
three sources: the FDA MedWaitch file, published case reports, and a file kept by the ephedra
supplement manufacturer, Metabolife. Published case reports were identified through our
literature search process previously described.

FDA Medwatch Data

In September 2001, the FDA'’ s Office of Nutritional Products, Labeling, and Dietary
Supplements produced an Excel spreadsheet with a master list of adverse-event report case
numbers and summary information, in response to our request for al herba ephedra—related
adverse-event reports from their database. After severa discussions and several months of work,
the dataset construction agorithm was reproduced and limited to only herbal ephedra—related
adverse-events reports, because some ephedrine adverse events had mistakenly been entered into
theinitial Excel file. We also received severa sets of compact disks containing portable
document format (PDF) files of events reported in the FDA Adverse Reaction Monitoring
System (ARMYS) for the dates specified. Documents retrieved included MedWatch Reports (FDA
form 3500); Consumer Complaint Injury Reports (FDA Form 2516); Complaint/Injury Follow-
up Forms (FDA Form 2516a); Adverse Reaction Questionnaires (Form A); letters from family
members, health care professionals, or lawyers; affidavits collected from witnesses during FDA-
held investigations; police reports; medical records, including physician notes (both inpatient and
outpatient), emergency department reports, nurse notes, and laboratory reports; product labeling
and related information; and product analysis resullts.

The second master list of only ephedra-related adverse-event reports was created at the
product level, so that adverse-event report identification numbers (IDs) were repeated if multiple
products appeared in one report. Because our analysis was at the adverse-event report level,
where there were multiple products per single ID, we joined those into one record. We
established a cutoff date of September 30, 2001, the production date for the CDs that contained
actual reports. Our analysis does not include case reports filed after that cutoff date, since these
files had not been redacted of identifying information.

The data were analyzed in a series of steps. First, we coded each unique report according to
type of adverse event listed in the summary information on the Excel spreadsheet. The categories
into which we grouped the reports are listed in Table 7. Then, we separated those reports with
events coded as most serious (death, stroke, myocardial infarction (M1), seizure, and certain
psychiatric symptoms) from those considered moderately serious. Reports that contained events
considered most serious were analyzed using speciaized data-collection instruments called
Adverse Events Analysis Forms (AEA Forms—see Figures 3a-3c). We devel oped these
instruments to collect information from the corresponding PDF file or published case report on
whether the report was actually on ephedra or ephedrine, whether the data were adequate to
analyze the report, and whether or not the adverse event qualified as a“ sentinel event” (see
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below). When a case report dealt with more than one individual, an AEA form was completed
for each individual.

To understand the other potentially serious adverse events, we reviewed all case reports that
had been grouped into the categories of “other serious cardiovascular,” “other serious
neurological,” and “psychiatric” in our initial review of the master Excdl file. For this review, we
used a brief data abstraction form (Figure 4). This brief form was devel oped to assess the
evidence supporting the prior use of ephedra and to define the adverse event more precisely.
Again, when a case report contained more than one subject, a brief form was completed for each
subject. Then, the data collected in the brief review were used to justify including certain more-
serious events into the more-detailed review described above. These more-serious adverse events
included ventricular tachycardialfibrillation, cardiac arrest, pulmonary arrest, transient ischemic
attack, and brain hemorrhage. Select adverse-event reports were then reviewed a second or third
time by project staff physicians to reach an implicit judgment about whether an adequate
investigation of other potential causes had been performed. Internists performed the initial
reviews of cases of death, myocardial infarction, stroke, and seizure, and were assisted (as
appropriate) by a cardiologist, rheumatologist, or neurologist. Psychiatric events were reviewed
by two experienced professionals: a psychiatrist specializing in addictions and a psychologist
who leads RAND’s Drug Policy Research Certer. All cases were reviewed by two individuals,
with differences resolved by consensus.

As part of additional work we were requested to perform, we received hard copies of
MedWatch data on ephedrine, organized in the same manner as the data on ephedra. We first
reviewed all these events with our short form to identify the serious adverse events. These events
were then reviewed using the same methods we devel oped for the ephedra database. Two types
of adverse events associated with ephedrine were not associated with ephedra. The first involved
the intravenous use of ephedrine given during surgery; severa such reports were filed by medical
personnel. The second involved attempted suicide. We note these two types of case reportsin our
anaysis.

Literature Cases

During our literature search, we identified published case reports of adverse events
associated with ephedra use. These published case reports were then reviewed using the same
criteria used for the MedWatch events.

Metabolife File

We received the following materials from the Food and Drug Administration (FDA), which
had, in turn, received them from Metabolife:

?? A CD-ROM labeled “MIPER” (described in more detail below).

?? Photocopies of medical information pertaining to 43 cases (also described in more detail
below).
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?? A two-page Listing of Key Complaint for the Metabolife Medical Records Submitted,
which isalisting of the key complaints for 46 cases, with photocopied medical
information. (Note: we received medical information for only 43 cases.)

?? A two-page sheet entitled Index of Redacted Consumer Medical Records with
Corresponding MIPER Numbers, which contained alisting of the 46 cases with
additional medical record information and the file numbers for related information on the
MIPER CD-ROM.

?? Three reviews of the Metabolife adverse-event file, which Metabolife commissioned.
Note that to prevent their assessment from biasing our own, we did not read any of these
reviews prior to our assessment, but did review them briefly when our assessment was
completed.

?7? Afileentitled 77 ‘serious AE’s asidentified by Metabolife, which contains photocopies
of reports of events that were selected by Metabolife as being the most serious in nature.
Most, but not all, of these reports were contained on the MIPER CD-ROM. Again, in
order to avoid bias, we did not examine this file until after our initial assessment was
performed.

?? Severa journa articles, all of which were already in our possession.

Later, we also received a report entitled Adverse Event Reports from Metabolife that had
been prepared for Sen. Richard J. Durbin, Rep. Henry A. Waxman, and Rep. Susan A. Davis by
the Minority Staff Report Specia Investigations Division, Committee on Government Reform,
U.S. House of Representatives, and which consisted of an analysis of the MIPER CD-ROM.

The MIPER CD-ROM contains several thousand files of adverse event reports organized in
20 folders. The adverse-event files are numbered from 15111 to 35069, and are continuous,
except for three gaps—between 21121 and 22035; 25535 and 27472; and 30627 and 35047.
Each fileisa TIF picture file, generally of a single sheet of paper, on which is recorded
information regarding the potential adverse event or events. This information was recorded in
many different ways, including an email record of atelephone conversation between a company
representative and the consumer; typed or handwritten letters from the consumer to the company;
handwritten notes of telephone conversations with consumers, written on either a rudimentary
form or on whatever piece of paper seems to have been handy at the moment; and aform
developed by Metabolife for systematically collecting information about possible adverse events.
Examples of all of these types of files are presented in Figure 5. Personal identifiers had been
redacted from the files we received.

Each consumer could experience one or more adverse events. We referred to a particular
adverse event for aperson asa*“case,” and our analysis was conducted at the case level, rather
than at the person level. Thus, a person could contribute more than one case to our analysis. We
use this terminology throughout the remainder of the report. Practically speaking, in most
instances of serious adverse events such as death, heart attack, or stroke, a person contributed
only asingle case in this manner.
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In generd, each file on the MIPER CD-ROM contained only a single sheet of paper. We did
identify some files that were exactly the same as other files, and we excluded these files from our
analysis. The information on a case might reside in a single file or in more than one file. For
example, if aletter from a consumer concerning one of the adverse events experienced by that
consumer was three pages long, each page resided in a separate file. If possible, we tried to
identify all files that pertained to the same case (which we called “duplicate” files), so that we
would not count a case more than once. Whether we identified all such instances is unknown,
since information in each file was insufficient to allow us to check for duplicate files by
matching on key variables such as age, gender, and the type of adverse event. No other
mechanism for checking was possible within the time and resources available to the project.
Therefore, while we did our best to identify and exclude or in some other way resolve duplicate
files, we cannot be certain that all such files were identified. An example of the difficulty in
identifying duplicates is given in Figure 6. In this instance, Metabolife had identified in the 77
‘serious’ AE’s document that these two files belonged to the same case. We would not have been
able to make this determination, because the files are separated by more than 7000 numbers on
the MIPER CD-ROM (file 16897 and file 24209), and the notes in one file specify “seizure,”
whereas the other file states “no history of seizure.”

In contrast to a duplicate file, a file might contain information on more than one case, either a
set of adverse events all experienced by the same consumer or one or more adverse events
experienced by severa different consumers (see Figure 5, Example 5c). For this reason and
because of duplicate files, the number of cases of possible adverse events does not equal the
number of files.

In order to review this large CD-ROM dataset within the given time frame, we chose to have
theinitial data collected by ateam of abstractors, each working on a portion of the MIPER
CD-ROM. We retained six nurses, each with many years of experience in medical record
abstraction. We developed a one-page data collection form to collect key variables related to age,
gender, nature of the reported adverse event, and need for hospitalization, which is reproduced in
Figure 7. After undergoing training by the principal investigator, each nurse abstractor completed
asample of 135 records, each of which was reviewed in a group meeting with the principal
investigator to identify areas of possible misinterpretation and vague language. Based on this
experience, we revised the form and developed a “codesheet” to define how certain complaints
were to be coded. Forma inter-rater reliability testing was performed on a 1 percent systematic
sample of the MIPER files. This sample was stratified into two parts, the larger (N = 114)
portion containing only a single adverse event in each file and the smaller portion (N = 16)
containing more than one case per file. Inter-rater reliability was assessed using both absolute
percentage agreement among abstractors and the kappa statistic, which adjusts for agreement due
to chance. Kappa varies between 0 and 1.0, with values of 0.4 to 0.6 usualy indicating moderate
agreement beyond chance, 0.6 to 0.8 indicating substantial agreement beyond chance, and
greater than 0.8 indicating almost perfect agreement.'® Inter-rater reliability testing
demonstrated a kappa statistic of greater than 0.8 or absolute agreement of 95 percent or greater
for al variables, indicating almost perfect agreement, for the “one case, onefile’ (N = 114)
records. For the files with multiple cases, two produced disagreement over the number of
multiple cases contained in the file. For the remaining 14 multiple-case files, this analysis
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showed levels of reliability similar to the “one case, one file analysis.” Based on these results, we
concluded that the inter-rater reliability for the six nurse abstracters trained in this manner was
acceptable for this project. Each nurse was then assigned approximately one-sixth of the MIPER
file. Questions that arose during abstraction were posted by email or telephone to our EPC’s lead
physician abstracter (WAM), who answered their questions, reviewed files himself, and
consulted with the principal investigator on decisions requiring nuanced judgment. He
maintained the codesheet, keeping it up—to-date and redistributing it to the abstractors whenever
changes or additions were made.

We reviewed the forty-three cases that included photocopies of medical information.
Personal identifiers had been redacted. Some of these cases were related to cases contained on
the MIPER CD-ROM. However, matching these cases was a challenge. As previously noted, we
were sent a two-page Index of Redacted Consumer Medical Records with Corresponding MIPER
Numbers, which indicated a number and the associated files on the MIPER CD-ROM.
Unfortunately, the medical records we received were not numbered. Furthermore, a second table
that we received entitled Listing of Key Complaint for the Metabolife Medical Records Submitted
contained a list of main complaints, also numbered. However, the two numbering systems did
not agree. We numbered the cases in the order in which we received them in the shipping box.
Our numbering system and the two numbering systems we received start out in agreement, but
discrepancies occur as we progress through and compare the three systems. We did our best to
resolve them.

Analysis of Case Reports

In our draft report, we assigned a likelihood of causality to selected cases, based on our
modification of published methods. Many of the peer review comments received for this report
pertained to our attempts to assign causality. These comments varied widely, ranging from
critiques of our method for being too conservative (meaning, in the opinion of some reviewers,
we had excluded or assigned too low alevel of causality to certain cases) to critiques for being
too liberal (meaning, in the opinion of some reviewers, we had assigned too high alevel of
causality to certain cases). Often, these conflicting comments concerned the same cases. We
believe these peer review comments demonstrate that case report reviews involve considerably
more subjective interpretation than do reviews of randomized trials. Because our goal in this
evidence report is to report the evidence as objectively as possible, we ceased to assign
assessments of causality to the case reports. Rather, we tried to identify those cases that would be
classified medicaly as “idiopathic” in etiology, meaning the cause is not known. For such cases,
given the known pharmacology of ephedrine, if use of ephedra or ephedrine was documented, a
potential role for ephedra or ephedrine in causing the event must be considered. We classified
such cases as “ sentinel events.”

In order to be classified as a sentind event, three criteria had to be met:

1. Documentation existed that an adverse event meeting our selection criteria occurred.

2. Documentation existed that the person having the adverse event took an ephedra-
containing supplement within 24 hours prior to the event (for cases of death, myocardial
infarction, stroke, or seizure).

3. Alternative explanations were investigated and excluded with reasonable certainty.
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Within the time and resources available for this evidence report, we were able to do an in-
depth review of FDA case reports only for those events classified as death, myocardial infarction
(which included acute coronary syndromes), stroke (which included intracerebral hemorrhage),
seizures, and severe psychiatric symptoms (see below). Cases that met al three criteria were
classified as “sentinel events.” Cases where another condition by itself could have caused the
adverse event, but for which the known pharmacology of ephedrine made it possible that ephedra
or ephedrine may have helped precipitate the event, were classified as “possible sentinel events.”
“Probably not related” was used for events that had other clear causes discovered on detailed
investigation and to which the pharmacology of ephedrine was unlikely to have potentialy
contributed. We also classified many cases as having insufficient information because crucial
information was missing, such as the presence of ephedrine or a metabolite in the blood or
documentation that the patient took ephedra within 24 hours prior to the event (for cases of
death, myocardial infarction, stroke, or seizure); or other possible causes were insufficiently
investigated. (We also classified as “sentinel events’ afew cases that, on detailed review, led us
to question whether an event meeting our inclusion criteria had actually occurred.)

We trandated the criteria for identifying sentinel events into the following set of procedures:
?? We required medical record documentation that an adverse event had occurred.

?? For adverse events described as seizure, cases described as generalized tonic-clonic
seizures underwent further review.

?? For psychiatric symptoms, we reviewed cases described as psychosis, mania or severe
agitation, severe depression, hallucinations, confusion or delusion, suicide attempt,
paranoia, or violence.

?? Werequired (for all but psychiatric events) that there be documentation that the subject
had consumed ephedra or ephedrine within 24 hours prior to the adverse event, or that a
toxicological examination revealed ephedrine or one of its associated products in the
blood or urine. Cases with no such documentation were not reviewed further. For the
Metabolife cases, we assumed ephedra use to have been within the prior 24 hours for al
but psychiatric events.

?? For psychiatric cases, we did not require documentation that the product was taken within
24 hours prior to the event. Ephedrine psychosis (as with amphetamine psychosisin
general) is associated with prolonged use, which may lead to neurotoxicity, resulting in
depletion of dopamine and other brain monoamines.*°

?? To bedigible for detailed review to investigate other potential causes of death, afile
required evidence that an autopsy had been performed, and the results had to be available.

?? To beeligible for detailed review to investigate other potential causes for cases of
myocardial infarction, coronary angiography had to have been performed and the results
had to be available.
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?? All cases of stroke that met the criterion of having consumed ephedra or ephedrine within
24 hours were reviewed in more detail. To be classified as a“sentinel event,” reports of
thrombotic stroke needed to have an assessment for a hypercoagulable state and
vasculitis, reports of embolic stroke needed to have an embolic evaluation performed,
wheresas reports of hemorrhagic stroke required an examination to assess structural
problems with the circulatory system of the brain.

?? Other potential causes of seizure were assessed by searching cases for the results of vital
signs, brain imaging (CT or MRI), serum glucose and electrolytes, blood calcium and
magnesium, an EEG, ard prior history of a seizure disorder or substance abuse.

?? For cases with psychiatric symptoms, cases in which patients had a history of psychiatric
or severe psychologica problems were excluded from further review as reports of
possible sentinel events. Cases where the patient reported use of or tested positive for
other substances known to cause psychiatric symptoms were also excluded as possible
sentinel events. For patients with a prior psychiatric history or use of other substances,
these cases were classified as “inconclusive.”

One of the key questions we were asked to answer by the sponsoring agencies concerned the
relationship between dose and the likelihood of serious adverse events. We do not believe such
an analysisis justifiable based on the case report evidence presented here, for the following
reasons. First, such an analysis assumes a cause-and-effect relationship that has not been proven
by conventiona standards of medical science. Second, it would rely to a great extent on patients
recall of dose after having suffered an adverse event, which increases the likelihood of recall
bias. Third, and most important, for more than half the adverse-event cases, no dose data were
available.

Peer Review

This report was subjected to alengthy peer review process. An initial draft report was
prepared in July 2002. We received comments from 37 reviewers, including representatives from
the American Herbal Products Association; Centers for Disease Control and Prevention;
Consumer Healthcare Products Association; Council for Responsible Nutrition; Food and Drug
Administration; National Center for Complementary and Alternative Medicine; National
Institute of Diabetes and Digestive and Kidney Diseases; National Institute of Neurological
Disorders and Stroke; National Heart, Lung and Blood Institute; National Institute of Health
Office of Dietary Supplements; National Institute of Health Office of Research on Women's
Health; National Nutritional Foods Association; Public Citizen Health Research Group; Center
for Science in the Public Interest; Utah Natural Products Alliance; and members of the U.S.
House of Representatives and U.S. Senate. Additional work requested, involving case report
assessments, was performed during Autumn 2002. The “safety” section of the revised report,
which contains the new material, was reviewed by additional experts in December 2002. A
complete list of Reviewersisin Table 8.
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We considered each peer review comment (more than 100 pages in total) and detail our
responses in Appendix 3. Service as areviewer of this report should not in any way be construed
as agreeing with or endorsing the content of the report.
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Table 2. Technical expert panel members

Name

Expertise

Institution

Awang, Dennis V. (PhD)

Natural product chemist

MediPlant Consulting Services

Benowitz, Neal (MD)

Psychiatry, pharmacology

UCSF

Farnsworth, Norman (PhD) | Pharmacognosy University of lllinois at Chicago

Fielding, Roger (PhD) Exercise Boston University

Goldberger, Jeffrey (MD) Cardiology Northwestern Univ. Medical
School

Heber, David (MD, PhD) Weight loss UCLA School of Medicine

Ko, Richard (PharmD, PhD)

Food and drug scientist

California Department of Health
Services

Leung, Albert (PhD) Pharmacognosy AYSL Inc.

Mills, Simon (FNIMN) Herbalist Center for Complementary
Medicine, Exeter, UK

Nestmann, Earle (PhD) Toxicology CANTOX Health Sciences,

Canada
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Table 3. Technical expert panel suggestions about data collection

Collection Item

Suggestions

Outcomes of interest when
assessing efficacy

Weight = outcome for weight loss

Long-term weight loss = at least six months

Long-term exercise = at least 12 weeks

Change the term “exercise enhancement” to “exercise capacity”

VO2 max, metabolism, heart rate = intermediate outcomes for exercise
capacity

Power, strength, endurance = primary outcomes for exercise capacity

Subpopulations of interest

Age; gender; race; body composition/BMI; history of (Hx) hypertension;
Hx asthma; Hx diabetes

Risk factors of interest in
assessing possible harmful
effects

Existing structural heart disease
Renal function
Use of other drugs, tobacco
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Table 4. Measures used in assessing causality

Measure Example

Temporal relationship When the drug was consumed, dosage

De-challenge response Do symptoms disappear when substance is
removed?

Re-challenge response Do symptoms appear again if substance is
reintroduced?

Possibility of alternative explanation Dehydration or consumption of other toxic
substances

Prior reaction to same substance

Dose response

Objective evidence of adverse event Witnesses or medical records

Previous conclusive reports Has this same reaction happened when other
persons consumed substance?

Definition of substance
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Table 5. Ephedra/ ephedrine search methodology

SEARCH NUMBER

#1A

Database searched and time
period covered

MEDLINE Via PubMed 1965-2001

Search strategy

Ephedra AND (clinical trial OR clinical trials OR randomized controlled
trials OR meta analysis OR meta-analysis OR review* OR Publication
Type=Meta-Analysis OR Publication Type=Clinical Trial OR
Publication Type=Review OR Publication Type=Randomized
Controlled Trial)

Number of items retrieved

8

SEARCH NUMBER

#1B

Database searched and time
period covered

EMBASE 1974-2001

Search strategy

Ephedra AND (clinical trial* OR randomi* OR review* OR metaanalys*
OR meta analys* OR Document Type=Review)

Number of items retrieved

20

SEARCH NUMBER

#1C

Database searched and time
period covered

BIOSIS 1969-2001

Search strategy

Ephedra AND (metaanal* OR meta anal* OR trial* OR review* in title
or subject heading field OR Document Type=Review OR Document
Type=Literature Review )

Number of items retrieved

15

SEARCH NUMBER

#1D

Database searched and time
period covered

Allied & Complementary Medicine 1984-2001
MANTIS 1880-2000/Apr
Cochrane Library — Controlled Clinical Trials Register Database

(CCTR)
Search strategy ephedra
Number of items retrieved 12

SEARCH NUMBER

#2A (performed 4/5/01)

Database searched and time
period covered

MEDLINE via PubMed 1965-2001

Search strategy

ephedrine NOT ephedra AND (review OR meta analysis OR
randomized controlled trials OR clinical trials OR Publication
Type=Review OR Publication Type=Clinical Trial OR Publication
Type=Randomized Controlled Trial OR Publication Type=Meta-
Analysis)

Number of Items Retrieved

704

SEARCH NUMBER

#2B (performed 4/6/01)

Database searched and time
period covered

EMBASE 1974-2001

Search strategy

ephedrine NOT ephedra AND (review* OR meta analys* OR
metaanalys* OR random* OR trial*)

Number of items retrieved

1450

Note: *denotes truncated search term.
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Table 6. Ephedra/ ephedrine search methodology — additional databases

SEARCH NUMBER

#1A (performed 6/25/01)

Database searched and
time period covered

International Pharmaceutical Abstracts - 1970-2001/May
Pascal - 1973-2001/June Week 4

SciSearch (Archival File) - 1974-1989

SciSearch (Current File) - 1990-2001/June Week 4

Search strategy

ephedra OR ephedrine AND
trial? OR review? OR rct? OR meta analys? OR metaanal?

Number of items retrieved

167

SEARCH NUMBER

#1B (performed 6/25/01)

Database searched and
time period covered

International Pharmaceutical Abstracts - 1970-2001/May
Pascal - 1973-2001/June Week 4

SciSearch (Archival File) - 1974-1989

SciSearch (Current File) - 1990-2001/June Week 4

Search strategy

ephedra( IN TITLE OR SUBJECT HEADING FIELDS) OR ephedrine (IN
TITLE OR SUBJECT HEADING FIELDS)

AND

adverse OR side effect? OR efficacy OR fail? OR succeed? OR success?
OR effective? OR toxic?

Number of items retrieved

330 (NOTE — RESULTS FROM SEARCH 1A WERE “NOTTED OUT” OF
THESE SEARCH RESULTS)
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Table 7. Categories of adverse events

Event Type

Death

Stroke (CVA)

Myocardial infarction (heart attack)

Cardiovascular other than Ml

Neurological other than stroke

Endocrine

Psychiatric

Pulmonary

Renal/urinary

Musculoskeletal

Gastrointestinal

Hepatic

Rheumatologic

Dermatological

Acid-base/electrolytic disturbances

Pain

Withdrawal symptoms

Gynecological/obstetrical

Hematological

Immunological/allergic reaction

Other rare events

Not described
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Table 8. Report reviewers

Reviewer

Affiliation

Dr. David Allison

University of Alabama at Birmingham

Dr. Arne Astrup

The Research Department of Human Nutrition
The Royal Veterinary and Agricultural University, Denmark

Dr. Dennis Awang

Mediplant Consulting Services

Dr. Neal Benowitz

University San Francisco, Dept. of Med., SFGH, Clin. Pharm Div.

Dr. Heidi Blanck

Centers for Disease Control and Prevention, Division of Nutrition and Physical
Activity, Chronic Disease Nutrition Branch

Dr. George Bray

Pennington Biomedical Research Center

Hon Dan Burton

U.S. Representative

Mr. John Cardaro

Council for Responsible Nutrition

Ms. Beth Clay

U.S. House of Representatives, Hon Dan Burton’s Office

Hon Dick Durbin

U.S. Senator

Dr. Norman Farnsworth

Univ. of lllinois Med. Center

Dr. Roger Fielding

Boston University Dept. of Health Services

Dr. Gary Franklin

University of Washington

Dr. Curt Furberg

Wake Forest University

Dr. Frank Greenway

Pennington Biomedical Research Center

Prof. Bill Gurley
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Figure 1. Screening form for literature

RAND EPC EPHEDRA PROJECT

1. Article ID:

2. First Author:
(LAST NAME OF FIRST AUTHOR)

3. Reviewer:

4, Research topic: CHECK ALL THAT APPLY
Ephedra........ccoccoviiiiiiiiinn o
Ephedrine ......cooooviiiiiiiin a1
Pseudoephedrine ...................... & (STOP)
unclear ......ccooooivieiniiiiniieeenn, s
Other ( ).. & (STOP)

5. Subject of article: CHECK ALL THAT APPLY
Weight LOSS ....vvviieiiiiiinecee 5
Athletic Performance.................. &

Adverse Events .............ccoceeeneee. &
Other ( ).. & (STOP)

6. Study population: CHECK ALL THAT APPLY
Human ... &

Animal ..o, & (STOP)
unclear ......ccooooivieiniiiiniieeenn, s
Other (specify: ).. & (STOP)

7. Study design: CHECK ALL THAT APPLY
Descriptive (historical, editorial etc.) e
Review/meta-analysis............... =
Randomized Clinical Trial........... &
Controlled Clinical Trial .............. =
Case Series .....coovveviviiiiieiieeennn, =

Case Report: medical literature... &
Case Report: popular literature ... &

Other (specify: ).. &
8. Does the intervention contain caffeine or
caffeine-containing herbs? CIRCLE ONE
Y S i 1
NO 2
unclear .......coooveeiiiiiiiiiie 7
Not applicable ........................ 8
9. Language of article: CIRCLE ONE
English....cccooviiii 1
Chinese ....coovveviiiiii, 2
Japanese.......cooeiiiiiiiini 3
Other (specify: )...4
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Figure 2. Quality review form for literature

RAND EPC EPHEDRA PROJECT QUALITY REVIEW FORM

Article ID: Reviewer:

First Author:

(Last Name Only)

Study Number: __ of Description:
(Enter ‘1 of 1’ if only one) (If more than one study)

1. Design: CIRCLE ONE
RCT e 1
O 3 2
Other ... 3 (sToP)

(IFNOT RCT OR CCT, CHANGE STUDY DESIGN ON COVER SHEET AND STOP)

2. Were any adverse events mentioned?

CHECK ALL THAT APPLY
CHECK OR CODE CHECK IF SERIOUS
Cardiovascular............cccoevvevnneennnn. g (01 ) I &
Death......ccoovvviiiiiii e, &5 (02) e, &
Endocrine .......cooooviviiiiiiiiiene gl (05) T &
NeurologiC .......oovvvviiiiiineas g (07 &
Psychiatric..........ccoooviiiiiiiiinns g (03) P a1
Pulmonary ........cccoveiiiiiiiiiinee g (015 a1
Renal ......ccooooveiiiii g (074 P a1
Other: ....ooviiii e, ( , , )
No adverse events ..........cceevvneennnns 25 (96) e
None mentioned............c.ccevvveennnns g I
Mentioned but not described .......... 25 (98) e
3. For articles on weight loss, is there a follow up of at least 8 weeks?
CIRCLE ONE
Y S 1
NO e 2 (sTOP)
Not applicable.........ccccoviiiiiiii e, 9
4. |s the study described as randomized? CIRCLE ONE
Y S e 1
NO - 2
5. If the study was randomized, was method of randomization appropriate?
CIRCLE ONE
Y S 1
NO 2
Method not described ...........c.cccoiiiiiiiiininnnnn. 8
Not applicable.........cccoviiiiiiii e, 9
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Figure 2. Quality review form for literature (continued)
RAND EPC EPHEDRA PROJECT

6.

10.

11.

QUALITY REVIEW FORM

Is the study described as: CIRCLE ONE
Double blind ... 1
Single blind, patient.............ccoooviiiiienn 2
Single blind, outcome assessment .................. 3
PN e 4
Blinding not described............c.ccooviiiiiiiineenn, 8
Not applicable ..., 9
If reported, was the method of double blinding appropriate?
CIRCLE ONE
Y S 1
NO e 2
Double blinding method not described.............. 8
Not applicable ..., 9
If study was randomized, did the method of randomization provide for
concealment of allocation? CIRCLE ONE
Y S 1
NO e 2
Concealment not described ............ccooeeiiennnn. 8
Not applicable ..., 9
Are withdrawals (W) and dropouts (D) described?
CIRCLE ONE
Yes, reason described for all W and D............. 1
Yes, reason described for some Wand D........ 2
Not described .........coooiiiiiii, 8
Not applicable ..........ccooiiiiii 9
Is this a cross-over study design? CIRCLE ONE
Y S i 1
NO o 2
Not described .........ccoooiiiiiiii 8
Are outcome data reported separately for or primarily on over 75% of any
of the following populations? CHECK ALL THAT APPLY
Race:
African-Americans .........ccccoveviviiiiiiineinnnn, & (01)
HisSpaniC.......ccovvviiiiii e, & (02)
ASIAN oo & (03)
Gender:
Male ..o & (04)
Female......cooooiiiii & (05)
Age:
Adolescents (12-17) ......cooveeiiiiniiiiniieins # (06)
Children (0-11) ..ovevieiieii e # (07)
Misc.:
Athletes......oiiii & (08)
MIlIEArY ..o & (09)
Other:
(Enter code: , , . )




Figure 2. Quality review form for literature (continued)
RAND EPC EPHEDRA PROJECT QUALITY REVIEW FORM

12. What types of comorbidities are described in the groups?
CHECK ALL THAT APPLY

Overweight/ Obesity (BMI > 27) ........ccocenvennnen. & (01)
Coronary Artery Disease.........ccocveveeneinennnnnnnn & (02)
HYpertension.........ccoooviiiiii e & (03)
Neurological .........ccoooeiiiiiiii & (04)
PsychiatriC.........ccoovviiiiii e & (05)
AStNMA ..o & (06)
Gastrointestinal ...........cccoceeeviiiiii & (07)
Diabetes ...ooiveiii e & (08)
ReNal ... & (09)
Other:

(Enter code: , , , )
Not described .........c.cociiiiiiiiii £ (98)
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Figure 2. Quality review form for literature (continued)
RAND EPC EPHEDRA PROJECT

QUALITY REVIEW FORM

Arm __ of __ Description

If the study has a control/usual care arm, enter that data in arm 1.
Otherwise, enter data for the groups in order of first mention.

13. What type of arm is this? CIRCLE ONE
Placebo........coooiiii 1
Usual Care.......coceuvieiiiiiiiieee e 2
Primary intervention..............ccoooviiiiiineinnens 3
Other active treatment.............ccoooceviiiineennnes 4

14. Is there a significant co-intervention?

CHECK ALL THAT APPLY OR ENTER CODE

D)1= P & (01)
EXEICISE. . it & (02)
Education.........ccooeeiiiiiii & (03)
Other: (entercode __ _ ,

NO co-interventions .........c.coevvveviieiineiineeeen, & (97)

15. What was the sample size in this arm?

Entering —Completing
(ENTER 999,999 IF NOT REPORTED.)

16. What is the common, proprietary, and/or scientific (genus, genus/species)

name of the product?

ENTER CODE OR CIRCLE ONE OF THE BELOW

Code:

NONE. 97
Not described ........cccoeviiiiiiiiee e, 98
Not applicable ...........ccoooiiiiiiiiii e, 99

17. Of which main constituents is the product made?

ENTER CODE OR CIRCLE ONE OF THE BELOW

Code: , ,

NONB. e s 97
Not described ........ccoiviiiii e 98
Not applicable ..........ccooviiiiii 99

18. Was chemical analysis performed on ephedrine alkaloids?

CIRCLE ONE
R = 1
NO o 2
Not described ........c..coviviiiiii 8
Not applicable ..........ccoooiiiiii 9
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Figure 2. Quality review form for literature (continued)
RAND EPC EPHEDRA PROJECT

19. Intervention:

QUALITY REVIEW FORM

TOTAL DAILY AMOUNT ROUTE OF EPHEDRINE
INTERVENTION DOSE PER DOSE| UNITS [ ADMINISTRATION | DURATION|  UNITS ALKALOIDS
1
2
3
4
Enter code Entera |Entera |1.7g 1. PO Entera | 1.Hour [1.Included in

number | number | 2. mg 2.V number | 2. Day total
998.ND | 998. ND | 3-9m wt| 8 ND 998. ND | 3- Week elr')(htled_:]ilne
999. NA 4. mg kg : 999. NA alkaloids
999. NA 8. ND 9. NA g “2 2. In addition to
9. NA ' ephedrine
alkaloids
3. Unclear
8. ND
9. NA

20. Type of outcomes measured:

ENTER THE CODE FOR EACH OUTCOME MEASURED

21. When, relative to the start of the intervention, were outcomes reported?
ENTER THE NUMBER AND LETTERS IN THE APPROPRIATE BOX

_ NUMBER UNIT Usethefollowing
1> follow-up abbreviations for units:
S follow-up MI minute

HR hour
3" follow-up DY day
- WK week
4" follow-up MO month
5" follow-up R yea

ND not described
6" follow-up NA not applicable
Additional
follow-ups:

END
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Figure 3a. Adverse events analysis form for death, MI, stroke cases
RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM

Article ID: Reviewer:

FDA Case Number:

Form Number: of (Fill out one form for each subject)

1. Does adverse event form report on ephedra or ephedrine?

CIRCLE ONE
Y S e 1
NO/ UNSUIE ...viiiiiiec e 2 (STOP)

(IF NOT EPHEDRA/EPHEDRINE THEN STOP)

2. Are there adequate data available to analyze this report?

CIRCLE ONE
R =S 1
N 2 (STOP)

(IF NOT ADEQUATE DATA THEN STOP-
MUST BE A SERIOUS ADV ERSE EVENT AND PRODUCT SPECIFICALLY IDENTIFIED)

3. What additional sources of data are available?
CHECK ALL THAT APPLY AND/OR ENTER CODE

FDA affidavit..........cocooiiiiiiiii e & (01)
Medical records .........cooeeiiiiiiiiiiii e & (02)
Legal documents .........occeveiiiiiiiiiiin e & (03)
Labels.....ccouii & (04)
Other ( )& (96)
None of the above .........cccovviiiiiiiiiis & (97)

4. What was the adverse event? CHECK ALL THAT APPLY AND/OR ENTER CODE
(Start codes at 40)

Death......cooeeiii & (01)
P # (02)
CV A # (03)
Other serious adverse event (enter code: )
Other ( )2 (96)
None of the above ...........ccoiiiiiiiiiiiiin, & (97) (STOP)

5. IF MI, what procedures were done?  CHECK ALL THAT APPLY
Coronary angiography ..........ccocceveiiiiiiinienn, & (01)
Revascularization .............ccooeiviiiiiniineieenns & (02)

No significant CAD..........cccovveeiiiiiiiiiineeeeen & (01)
BV CAD. it & (02)
BV Or LMD...ooiiiicicc e & (03)
Low LVEF (? 4090).....cccviiiiiiiiiiiiicieeeeeee & (04)
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Figure 3a. Adverse events analysis form for death, MI, stroke cases (continued)
RAND EPC EPHEDRA PROJECT

7. IF STROKE, what is the outcome? CIRCLE ONE
Complete resolution............cceveevniiiiiniineeenn, 1
Minimally affected (still able to work)................ 2
Moderately affected (more than one limb)......... 3
Severely affected .........coocoviiiiiiii, 4
Not described ..........cooooiiiiiiiii e, 8

8. Who completed the adverse events form? CIRCLE ONE

Physician / Health care provider....................... 1
SUDJECT. . 2
Subject surrogate ..........ccooviiiiiiiii 3
Government ageNnCY.......c.ccovveuiienreneeneeniennnennns 4

9. What was the age of the subject on the date report was made?

Enter number:

10. What is the gender of the subject? CIRCLE ONE
Mal€ ..o 1
Female......coooiii 2
Not described ..........coooiviiiiiii 8

11. Why was the subject taking the product?
CHECK ALL THAT APPLY AND/OR ENTER CODE
(Start codes at 4)

Weight 0SS ...vvviieiieie e & (01)
Improved athletic performance....................... & (02)
Psychological effect...........c.cccoevviiiiiiiiniinncins & (03)
Other: ... (enter code , , )
Not described .........cooovviiiiiiii & (98)

12. What was the source of the product? CIRCLE ONE
Retail market ..........cooooviiiiiiii e 1
Multi-level marketing/ out of home.................... 2
Direct from manufacturer..............cccooevvieennnen. 3
Health care provider...........c.ocoiviiiiiiiniiinenenn, 4
Other ( ) FUTTT 6
Not described .........coooiiiiiii, 8

13. Was the product specifically identified? CIRCLE ONE

Y S i 1
NO o 2

(IF NO THEN SKIP TO QUESTION 18)

ADVERSE EVENTS ANALYSIS FORM

14. What is the common, proprietary, and/or scientific (genus, genus/species)

name of the product? ENTER CODE OR CIRCLE ONE OF THE BELOW
Code:

NONE. ..o 97

Not described ..........ccooiiiiiiii 98

Not applicable ..o 99



Figure 3a. Adverse events analysis form for death, MI, stroke cases (continued)
RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM

15. Of which main constituents is the product made?
ENTER CODE FOR EACH OR CIRCLE ONE OF THE BELOW

Code: , , ,
NONE. 97
Not described .........cooovviiiiii 98
Not applicable ...........coooviiiiiiii 99
16. Was chemical analysis on ephedra alkaloids data presented?
CIRCLE ONE
Y S 1
NO e 2
Not described ..........cooeiiiiiiii e, 8
Not applicable ..o, 9

17. Please fill in the following information on dosage data.
This information is from analysis: ( ENTER THE NUMBER AND CODES IN THE APPROPRIATE BOXES.)

Dosage data Number Unit Codes for units:;
(code) 2 1
Total daily dose of '
ephedrine alkaloids mg 2
Single dose of gn 3
ephedrine alkaloids mgkg L 4
T0t6-3.| daily -dose of ca-ffeme ND 8
Ratio _caffeme/ephedrlne NA 9
alkaloids

18. Please fill in the following information on dosage data.
This information is from label: ( ENTER THE NUMBER AND CODES IN THE APPROPRIATE BOXES.)

Dosage data Number Undlt Codes for units:
(code) 2g 1
Total daily dose of 9
ephedrine alkaloids Mg
Single dose of gn 3
ephedrine alkaloids mgkg * 4
Total daily dose of caffeine ND 8
Ratio caffeine/ephedrine ) NA 9
alkaloids '

19. What was the duration of ephedrine use?  CIRCLE ONE

SAB NOUIS .oviiiiei e 1
2-13 dAYS covniiiiii e 2
14-60 days (ACULE) .......evveeiieiiiei e eceeeeee, 3
>60 days (Chronic) .......cccovviiiiiiiiii e, 4
Not described ..........coceviiiiiiii e, 8
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Figure 3a. Adverse events analysis form for death, MI, stroke cases (continued)
RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM

20. What was the timing of the last ephedrine dose? CIRCLE ONE

KB NOUIS....eeie e 1
B-24 NOUIS .. ceeiiiieieiee e 2
S24 NOUIS ..o 3
NOt descCribDed ........ccuevvieiiiiiie e, 8

Y S i 1
NO o 2
Not described ..........coceviiiiiiii e, 8
Not applicable ..o, 9
22. If product was used again after first adverse event, did the adverse event reoccur?
CIRCLE ONE
Y S e 1
NO L 2
Not described ..........coooeiiiiiiii e, 8
Not applicable ..........ccooiiiiii 9
23. Was the subject actively involved in exercise at or immediately before the
occurrence of the adverse event? CIRCLE ONE
Y S i 1
NO L 2
Not described .........coooviiiiiiii, 8
Not applicable ..o, 9

24. Did form report on use of any other substances? (CHECK ALL THAT APPLY AND ENTER CODE)

Caffeine (in addition to product)............cccoovviiiiiineiiieineeeen, 5
HHCIt ArUQS: v =
Code: , , , )
Other HEIDS . e i &
Code: , , , )
Prescribed or OTC medication: ..........c..coevviiiiiiiiiiieiieeeeaeen, =
Code: , ) , )
Other SUDSEANCE: ...viiiieieieie e =
Code: , , , ,
NOt dESCIDEA .....vieieiii e &
N O &



Figure 3a. Adverse events analysis form for death, MI, stroke cases (continued)
RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM

25. Which of the following conditions were evaluated?

CHECK ALL THAT APPLY AND/OR ENTER CODE
(Start codes at 15)

Pre-existing condition: PRESENTEXCLUDED
AStNMA .o ) S s
CADD . B i &
DM B e &
o L B i =
ObBESItY .o B i, &
Renal diSease .........coeveuiiiiiiiiiiiie e I ST &
Substance abuse...........ccooiiiiiiiiii I ST &
SYNCOPE ittt - U &
Thyroid condition .........ccccoveiiiiiii e, . S a1
TIA HIStOMY .ovieeiece e . S a1
Other vascular disease ( ) PPV S &
Rheumatological diseases..........ccccoceevvveernneennnn. B i =
Other (Entercode: _ Jiioiiiiiiineinnenns B i =
Other (Enter code: ) e B i =
Other (Enter code: ) e I ST 5
Other (Enter code: ) e I ST 5
Other (Enter code: ) e B i, &
Other (Enter code: ) T . TR &
26. Was a drug screen performed? (CIRCLE ONE)

Y S e 1

N 2 (sTOP)
27. Results of URINE screen:

(start codes at 03) (CHECK ALL THAT APPLY)
No substance found..............ccoovveviiiiiniiiincennne. 2 (01)
Substance(s) found and identified: (Enter code(s)):

( 1 ’ ' 1 ’ )
Not described .........coooiviiiii = (98)
28. Results of BLOOD screen:

(start codes at 03) (CHECK ALL THAT APPLY)
No substance found..............ccooveeiiiiiniiineennn, 2 (01)
Substance(s) found and identified: (Enter code(s) below)

( ’ ’ ’ ’ ’ )
Not described ..o & (98)
END
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Figure 3b. Adverse events analysis form for seizure cases

RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM
ID/ FDA Case Number: Reviewer:
First Author:

(Last Name Only)

Form Number: of (Fill out one form for each subject)

1. Does this adverse event report use of ephedra or ephedrine?

CIRCLE ONE
Ephedra only ..........oooviiiiiini 1
NO/ UNSUIE ...t 2 (STOP)
Ephedrine only ... 3
Ephedra and Ephedrine ..........ccocovoiiiiiiiiiinen, 4

(IF NOT EPHEDRA/ OR EPHEDRINE THEN STOP)

2. Is a generalized (tonic-clonic) seizure reported as an adverse event

(synonym = grandmal seizure)? CIRCLE ONE
Y S i e 1
No, another type of seizure is reported.... .............. 2 (STOP)
No, seizure unspecified is reported ........................ 3 (sTOP)
No, seizure is not reported as an adverse event...... 9 (STOP)

(IF NO SEIZURE REPORTED THEN STOP)

3. For which evaluations are results reported as part of the evaluation

of the seizure? CHECK ALL THAT APPLY
Serum electrolytes (must include Na)..................... &
CalCIUM ... &
MagNESIUM ...ovniiiii e &
GIUCOSE .. &
CT/MRIof head ..........cooeviiiiiiiiii e &
EEG. .. i &
TeMPEIAtUIe .. ... &

4. Were the following pre-existing conditions specifically mentioned as present
or excluded?
Pre-existing condition: NOT DESCRIBED PRESENT EXCLUDED

Alcoholism..........coooovvvininns B i B i, &
Substance Abuse................ B i, Y-S &
Seizure Disorder.................. S B i, &

5. What was the age of the subject on the date the report was made?
Enter number: (No Data = 99)

6. What is the gender of the subject?

Ml oo 1
Female.....cocoii 2
Not described ........ccoviviiii i 8
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Figure 3b. Adverse events analysis form for seizure cases (continued)

RAND EPC EPHEDRA PROJECT

7. Why was the subject taking the product? ......

ADVERSE EVENTS ANALYSIS FORM

(Start codes at 04) (CHECK ALL THAT APPLY AND/OR ENTER CODE)
WeIght [0SS ...vniiicee e & (01)
Improved athletic performance...........c...cccoevevvveennnenn. & (02)
Psychological effect...........c.cooiiiiiiiiiii, & (03)
Other:................ (enter code , )
Not described .........cooviviiiii & (98)
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Figure 3b. Adverse events analysis form for seizure cases (continued)

RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM
Product: of
Description:

8. What is the common, proprietary, and/or scientific (genus, genus/species)

name of the product? (ENTER CODE OR CIRCLE ONE OF THE BELOW)
Code:
NONE. 97
Not applicable ... 99

9. Of which main constituents is the product made?
(ENTER CODE FOR EACH OR CIRCLE ONE OF THE BELOW)

Code: , , , )
None............. — — B R 97
Not applicable ... 99

10. Was chemical analysis on ephedra alkaloids data presented?
(CIRCLE ONE)

Y S e 1
N O e 2
Ordered but not reported..........ccocvviiiiiiiiiieieeeeen, 3
Not described ..o 8
Not applicable ........cocoviiiii 9

11. Please fill in the following information on dosage data.
This information is from analysis: ( ENTER THE NUMBER AND CODES IN THE APPROPRATE BOXES.)

Dosage data Number Unit Codes for units:
(code) 2 1

Total daily dose of '

ephedrine alkaloids mg 2

Single dose of gn 3

ephedrine alkaloids kal 4

Total daily dose of caffeine Mo«

Ratio caffeine/ephedrine i ND 8

alkaloids ' NA 9

12. Please fill in the following information on dosage data.
This information is from label: ( ENTER THE NUMBER AND CODES IN THE APPROPRIATE BOXES.)

Unit Codes for units:

Dosage data Number (code) N )
Total daily dose of '

ephedrine alkaloids mg 2
Single dose of gn 3
ephedrine alkaloids mgkg ! 4
Total daily dose of caffeine ND 8
Ratio caffeine/ephedrine . NA 9

alkaloids
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Figure 3b. Adverse events analysis form for seizure cases (continued)

RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM
13. What was the duration of ephedrine use? (CIRCLE ONE)
D7 I 1o 11 ] 1
2-13 dAYS i 2
14-60 days (ACULE) .....cvveeiiieeei e 3
>60 days (ChroniC) ......coceviiiiiiiiiiei e 4
Not described ... 8
14. What was the timing of the last ephedrine dose? (CIRCLE ONE)
B NOUIS. . 1
B-24 NOUIS ...t 2
S24 NOUPS .ot 3
NoOt described ..........oooeuiiii 8
15. Was/were the product(s) discontinued after problematic symptoms emerged?
(CIRCLE ONE)
Y S e 1
N O 2
Not described ... 8
Not applicable ... 9
16. If product(s) was/were used again after discontinuation, did the problematic
symptoms reoccur? (CIRCLE ONE)
Y S 1
N O e 2
NoOt described ..........oooeviiiii 8
Not applicable ..o 9

17. Did form report on use of any other substances?
(ENTER CODE OR CIRCLE)

Code: , . , .

NONE. .o 97

Not described ..., 98

Not applicable ..o 99
18. Which of the following conditions were evaluated?

(Start codes at 15) (CHECK ALL THAT APPLY AND/OR ENTER CODE)
Pre-existing condition: PRESENT EXCLUDED

AStNMA ..o I SRV 5
A DD . e B iiiiiannn &
DM s B i Vs
HTIN s B i Vg
ObBESItY . B i &
Prior psychiatric history ............ccoocoviiiiiiiinennennn, - SRV =
Renal diSease .........coeeeuiiiiiiiiiiiiii e Y. SO &
SYNCOPE ittt B i &
Thyroid condition .........ccoccoveiiii e - SRV =
TIA HISEOMY «vvieieee e ) SR 5
Other vascular disease ( ) TR SUT &
Rheumatological diseases...........ccccoevevvveerieennnenn. Y. SR &
Not described ..........cooeeiiiiii & (98)



Figure 3b. Adverse events analysis form for seizure cases (continued)

RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM
19. Was a drug screen performed? (CIRCLE ONE)

Y S e 1

NO e 2 (sTopP)

20. Results of URINE screen:

(start codes at 03) (CHECK ALL THAT APPLY)
No substance found.............ccoocieiiiiii i & (01)
Substance(s) found and identified: (Enter code(s)):

( ) ) 1 L] 1 )
Not described .........ccooevviiiiii & (98)

21. Results of BLOOD screen:
(start codes at 03) (CHECK ALL THAT APPLY)
NoO substance found.............cccoveviiiiiiini e, # (01)

( ' ' ’ ' ' )

Not described .........ccooiviiiii & (98)

END
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Figure 3c. Adverse events analysis form for psychiatric cases

RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM
ID/ FDA Case Number: Reviewer:
First Author:

(Last Name Only)

Form Number: of (Fill out one form for each subject)

1. Does this adverse event report use of ephedra or ephedrine?

(CIRCLE ONE)
Ephedra only ........ccoooiiiiiiii 1
NO/ UNSUIE ..ot 2 (sToP)
Ephedrine only ......cooiiiiii 3
Ephedra and Ephedrine ..........cooooviiiiiiiiii e, 4
(IF NOT EPHEDRA/ OR EPHEDRINE THEN STOP)
2. s there an adverse event? (CIRCLE ONE)
Y S 1
N 2 (sToP)

(IF NO ADVERSE EVENT THEN STOP)

3. Was the product specifically identified? (CIRCLE ONE)
(5 1
o 2 (sToP)

(MUST BE A SERIOUS ADV ERSE EVENT AND
PRODUCT SPECIFICALLY IDENTIFIED OR STOP)

4, What was the adverse event? (CHECK ALL THAT APPLY AND/OR ENTER TEXT)
PSYChOSIS. ... v & (06)
Mania or severe agitation ...........cccceeviiiiieiineiieee, & (07)
Severe depreSSiON ......ccvu vt & (08)
Suicidal ideation ..........ccoeviiiiiiii & (09)
Suicide attempt/ Suicide ...........ccooveiiiiiiiii # (146)
HallUCINALIONS ......ieece e & (138)
Other serious psychiatric events: (enter below)
..... “?2( )
?
..... “?2( )
?
..... z=?2( )
..... =?2( )
Other non-serious event: ).....52s (96) (STOP)
None ofthe above .........ccooiiiiiii & (97) (STOP)

63



Figure 3c. Adverse events analysis form for psychiatric cases (continued)

RAND EPC EPHEDRA PROJECT

ADVERSE EVENTS ANALYSIS FORM

5. Is there a presence or history of the following conditions?
(CHECK ALL THAT APPLY AND/OR ENTER TEXT)
PRESENCE  HISTORY (CODES)
PSYChOSIS......iiiiieici Y SRV #?2(01)
Mania or severe agitation................c........ B i #202)
Hallucinations ...........ccoooviiiiiiiiieeeens Y SO #2(03)
Severe depresSioN .....c.vvvvvveiieiieiieieieannn Y SO 22(04)
Suicide attempt........ccovviviii, Y- PV #2(05)
Suicide ideation ............ccooeeiiiiiiiiie e, Y- PV #2(06)
Schizophrenia ..........c.coccovviiiii, Y- PV #2(07)
Acute confusion .........ccooveveviiiiiei e Y- PV #?2(08)
DelUSIONS ...oviveieiiee e ) ST #?2(09)
Aggression/threatened violence................ ) ST #?2(10)
Substance abuse...........ccooeeiiiiiin, Y. S #2(11)
Other conditions:
............. - SOV 08
............. B i 5.0 )
............. - SUUT”. 28
............. - SOV 28
............. B 25 0 )
............. - SUU . 28
............. - SOV 08
............. B i 5.0 )
None described .........coooiiiiiiiii & (98)
6. What was the outcome of the event? (CHECK ALL THAT APPLY)
Death ..o &
Harm to self/others ..........cooieiiiiiiii e, &
Hospitalization...........cccooiiiiiii &
L Y] =
On-going adverse event/disability ...............ccccceein. &
RESOIVE. ..o &
other_ &
Not described ... =



Figure 3c. Adverse events analysis form for psychiatric cases (continued)
RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM

7. What was intervention was prescribed after adverse event occurred?

(CHECK ALL THAT APPLY)
(N[O 3N o] £ Tt =To [ 1] - a1
Discontinue Ephedra..........c.ccovviiiiiiii i, a1
Change existing medication..............c.ccovvvivviiiinennennn. &
New mediCation.........covviiiiie e &
Initiate/change frequencyl/intensity of outpatient visits....es
Hospitalization...........ccooviiiiii e &
Involuntary hospitalization ............cccovviiiiiiiiieens &
Legal action..........c.oviiiiiiiiii e a1
Not described ..o =
Not applicable ... o

8. What was the age of the subject on the date report was made?

Enter number: (No Data=99)

9. What is the gender of the subject? (CIRCLE ONE)
MalE .. 1
Female. ... ..o 2
Not described ..o 8

10. Why was the subject taking the product? (CHECK ALL THAT APPLY)
WEIGht 10SS ..viviiei e o
Improved athletic performance...............cocoeveiieinennnns a1
Psychological effect..........ccoeiviiiiiiiii a1
AAAICHON ... &
other._ . &
Not described .........cooiiiiiii &

11. Did report describe the use of any other substances or medications
taken prior to/or during the event?

¢ )

¢ )

)

)

)
NONe described ...........ccoviiiiriiiiiiiciees e & 98
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Figure 3c. Adverse events analysis form for psychiatric cases (continued)

RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM
12. What is the common, proprietary, and/or scientific (genus,
genus/species) name of the product? (ENTER TEXT OR CIRCLE ONE BELOW)
Name: ()
NONE. 97
Not described ... 98
Not applicable ..o, 99

13. Of which main constituents is the product made?
(Enter text or circle one below)

¢ )

¢ )

()

¢ )

¢ )

()

¢ )

¢ )

NONE. 97
Not described ... 98
Not applicable ..o, 99
14. Was chemical analysis on ephedra alkaloids data presented?

(CIRCLE ONE)

Y S e 1
N O e 2
Ordered but not presented..........ocovveiieiiieiieiiieiieeeen, 3
NoOt described ..........oooeuiiii 8
Not applicable .........ooviiiiii 9
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Figure 3c. Adverse events analysis form for psychiatric cases (continued)
RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM

15. Please fill in the following information on dosage data.
This information is from analysis: ( ENTER THE NUMBER AND UNITS IN THE APPROPRIATE BOXES.)

Dosage data Number | Unit | 9Nt Codes for units:
Code 29 1
Total daily dose of
ephedrine alkaloids mg 2
Single dose of gn 3
ephedrine alkaloids 1
Total daily dose of mokg ™ 4
caffeine ND 8
Ratio NA 9
caffeine/ephedrine :
alkaloids

16. This information is from label: ( ENTER THE NUMBER AND UNITS IN THE APPROPRIATE BOXES.)

Dosage data Number Unit Unit Codes for units:
Code E—
Total daily dose of 79 1
ephedrine alkaloids mg 2
Single dose of
. . 3
ephedrine alkaloids gn .
Total daily dose of mgkg 4
caffeine ND 8
Ratio
. . NA 9
caffeine/ephedrine
alkaloids

17. What was the duration of ephedra/ephedrine use? (CIRCLE ONE)

SAB NOUN .. 1
I o = Y T 2
14-60 days (ACULE) ...uveeie e e e e e e e 3
>60 days (ChroNIC) ...ccuuvviiiiiiiei e 4
60 dayS 10 L YA ....uieiiieii i 5
OVEI L YRAI et 6
Not described ..o 8
18. What was the timing of the last ephedra/ephedrine dose? (CIRCLE ONE)
KB NOUIS. . 1
B-24 NOUIS ...t 2
S24 NOUPS .ot 3
NOt described ..........oooiiiiiiiii 8

19. Was/were the product(s) discontinued after problematic

symptoms emerged? (CIRCLE ONE)
(5 1
NO o 2
Not described ..o 8
Not applicable ... 9
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Figure 3c. Adverse events analysis form for psychiatric cases (continued)

RAND EPC EPHEDRA PROJECT ADVERSE EVENTS ANALYSIS FORM
20. If product(s) was/were used again after discontinuation, did the
problematic symptoms reoccur? (CIRCLE ONE)
Y S e 1
N O 2
Not described ... 8
Not applicable ... 9
21. Was autopsy performed? (CIRCLE ONE)
Y S e 1
N O e 2
Not Applicable ..o, 9
22. Was drug screen performed? (CIRCLE ONE)
Y S e 1
NO e 2 (sToP)
23. Results of URINE screen: (CHECK ALL THAT APPLY AND/OR ENTER TEXT)
No substance found.............cooooiiiiiiiiiii & (01)
Substance(s) found and identified:
...... ()
...... ()
...... ()
...... ()
...... ()
...... ()
Not described .........ccooiiiiiiii & (98)

Substance(s) found and identified:

...... ()
...... ()
...... ()
...... ()
...... ()
...... ()
NOt AESCHDE ..o £ (98)



Figure 4. Brief data collection form for case reports
RAND EPC EPHEDRA PROJECT

Article ID:
FDA Case Number:
Form Number:

Reviewer:

of

BRIEF FORM FOR CASE REPORTS

(Fill out one form for each subject)

1. Does adverse event form report on ephedra or ephedrine?
CIRCLE ONE
Y S et 1
NO/ UNSUIE .ottt 2 (sToP)

(IF NOT EPHEDRA/EPHEDRINE THEN STOP)

2. What was the adverse event?
DEALN. ..ot s

Cardiovascular:
Heart rate, >120 or <50
Hypertension, Systolic >180 or Diastolic >105

Ventricular tachycardia/ fibrillation
Cardiac arrest

Pulmonary:
Respiratory arrest .........ooeveiiiiiiieiiiieeiieeeeeeiee
Neurological:
TIA

Brain Hemorrhage, not CVA
Fainting / Loss of consciousness

Seizure
Paralysis

Psychiatric:
Severe depression
Hallucinations
Mania or severe agitation
Psychosis
Suicide

Other adverse events:
Changes in glucose <40 or >400
Liver failure ALT/AST >200
Rhabdomyolysis CPK >400
Miscarriage
Serious renal event
Autonomic Hyperactivity

None of the above
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Figure 5. Examples of MIPER Files
5a. Email record of a telephone conversation

From: Redacted

Posted At: Monday, November 29, 1999 8:23 AM
Conversation: Redacted menstrual irreg

Posted To: Medical Group

Subject: Redacted menstrual irreg
Sensitivity: Private

Categories: Menstrual Irregularity
Redacted

Z1 YIS 21U 1DS

customer reports taking 1 1/2 caps tid ac for 1 month - eats adequate, drinks gs - now experiencing menstrual irreg an is

5 days late for her cycle

recommended contact gyn and discuss whether to continue taking- may be able to just decrease to 1 or 1 1/2 caps a day
or may need to completely stop- be sure to continue to eat 3 healthy high protein meals qd and drink 64 oz of water

CONFIDENTIAL
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Figure 5. Examples of MIPER Files (continued)
5b. Typed or handwritten letter from the consumer to the company

REDA¢

CONFIDENTIAL M|P§R020990
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Figure 5. Examples of MIPER Files (continued)

5c¢. Handwritten note of telephone conversation with consumer written on a rudimentary form. Note more
than one case is recorded on a single MIPER file.

HEALTH INFORMATION CALL DOCUMENTATION

DATE u& a ‘qq
” . N )
Namef'_ ge 59\ Weight J (lq* Phone# o ‘
# of caps qd 2N Timing chd — Duration_ \3 %ﬁ (Q s GZ&' f/“}
Side effecWreakj‘ast mtakc R J {Jrﬂ
Lunch oo dut |- g
Dinner V! [ PP E A
Water intake, . Caffeine intake___ Lo ,,',J_ r 'V’Fg_ﬂ/‘
Medications Medical history/similar symptorns T c L 4
Exercise Other pertinent info y + waw-
Recommendations, \R (,U"L/‘-L“f‘:l e’ -
% Nar _, age 3 5 Wexght l {Q Phone#(
# of caps qd v Timing b . Duration__|_Nof W0 (_“—r'—()Jk/J}
Side effect?f) ; ._[ 0255 Breakfast intake ’BaM L( Gopfhag
Lunch { ok
Dinner, [) ATV,
Water intake___ 20O - Caffeine intake____~ TS
Medication@Medical history/similar syrptoms
Exercise Other pertinent info, P _
Recommendations . . N t}msLtu.L . AL o Hidle.

@ Name_¢ Age fﬁ Weight / % 5P1§ne#

# of caps qd E Timing ﬁ B{Q Duration_ 45 ¢y .FZ{
Side effect? o Ex Breakfast intake____ S S Mf%:

. ‘ : Lunch diut Do

0> Dinner t

Water intake Caffeine intake

Medications Medical history/similar symptoms

Exercise Other pertinent info

Recommendations, :

Name ( N 3 Age Weight Phomf:#

# of caps qd Timing b (A Duration_ S d A éd

Side effect?_jf T4 Breakfast intake__, ) i . . .
' %b ,M‘ Lunch \7 .S S Y, ‘prau//«! (ow) Cartm x

Dinner,
Water intake p Caffeine intake _)L(‘_;};{b (lodslats Cﬁ’l—«LUL_..
Medications Medical history/similar symptoms
; ‘ Exercise Other pertinent info_ATPIPELD / (’AI’))M e M.

Qiomeg Gl Wonte 2x Subsitd
é - /\blww &m /‘%W‘dL il

CONFIDENTIAL
CONFIDENTIAL & NON RESPONSIVE REDACTION

MIPER022677
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Figure 5. Examples of MIPER Files (continued)
5d. Handwritten note of telephone conversation with consumer written on a piece of paper

CONFIDENTI -
REDACTED AL MIPER024166
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Figure 5. Examples of MIPER Files (continued)
5e. A form developed for systematically collecting information about possible adverse events

Nurses Database - Caller Info

First Name o J AGE(rears) 0 Current Dose 1 Times per day 1
F Last Name Redacte WI(LBS) 180 Suggested Dose 05 SD Timesperday BID
! . HT(INCHES) 0 TIME ON METABOLIFE 1 DAYS
USER cela D/Cmet use ] Chinac formula O
Date 11111199 Time ~ 836:2T A Refund Policy Reviewed [ 356 +Chince L]
Recommendations
Current Water Increase High
Intake oy Caffeine Intake Current Diet Water Protein  Other Recommendations
low protein breakfasts M start slowly, inc fiber, iry with meals, if sx recur,

64 0

[[] Okto call back

[[] Usage Guidelines Sent

64 0

[7] Okto call back

[} Usage Guidelines Sent

[] Do not call back O

(] Dectined Usage Guidlines

"] Do not call back e

{71 Declined Usage Guidlines

stop, see PCP

/B dati |} Eatw/10minto 1hr

Unds

low protein breakfasts

(] Customer to Call Meta PR

O

Und

[ AteAfier 1hr

(7] Did Not Eat

M start slowly, try with meals, if sx recur, stop, see

PCP

iR, doti 1) Eatwi10minto 1hr

[] Customer to Call Meta PR

[0 AteAfier ihr

[7] Did Not Eat

[C] Abdominal Pain

[] AbnormLab Values
D Acne

{1 Addiction

[] Anesthesia Complication
] Anxiety

[[] Back Pain

[] Bloating/Gas

[] Blood in Stool

[[] Blood in Usine

] Breast Pain

[] Briusing

[T} Chest Pain

[ chitis

7] Cold Hands

] Constipation

[] Cough

[] Death

2 Diarthea

Other/Comments:

] Medical Release Form Sent

CONFIDENTIAL

[7] Dizziness

[ Dry Mouth

[] Edema

[} Elevated Liver Functions
7] Excitation

[ Eye Twitching

[3 Facial Swelling

1 Fatigue

] Fever

[T} Fluid Retention

] Glaucoma

[ Hair Loss

["] Headache

(] Heart Bum

[1 High Blood Pressure
[] Hives

[} Hypertension

[ Bypoglycemia

["] Insomnia

[T Irregular Heartbeat

[] Imitabitity

[3 Joint Pain

[7] Joint Stiffness- General
[] Joint Stiffiness - Local
1 Joint Swelling - General
[ Joint Swelling - Local
[ Kidney Stones

[] Liver Enzyme Elevation
[J Menstrual Trregularity
[J Mood Swings

"] Muscle Cramps ~General
[T] Muscle Cramps - Leg
[] Myocardial Infarction
["] Navsea

[ NoseBleeds

[[] Numbness

] Palpitations

[] Parestrsias

[J Customer Denics any other signs or Sympioms
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[ Pregnancy on BCP
[ Prupitis

D Psychosis

[] Rash

[7] Seizure

[J Sexual Disfunction
[ Shortness of Breath
[ stroke

[} Sweating

[] Tachycardia

[J Tingling Hands
[ Tinnitis

Tremors

[J Urinary Infection
{1 Urine Retention
[7] Vasodilation

[7] Vision Disturbance
[ Vomiting

[ Yeast Infection

[T No Weight Loss/Gain

MIPERO18211






Figure 6. Example of duplicate case

. From: Cela Nash
Posted At: Thursday, June 03, 1999 11:35 AM
Conversation: REDACTED Seizure
Posted To: Medical Group
Subject: REDACTED - Seizure
Categories: Sejzure

25 yr old female, 5°'8", 145 1bs, had been taking 1-2 met tabs per day for the last 2 weeks
for energy. Had a seizure, fell and injured head, went to hospital, staples and sutures
placed in head. Ho hx epilepsy, or family hx. Has mitral valve prolapse. MNka. Taking
prozac daily; had read label, noted that met not to be taken with maecs, no mentien of ssris.
Water, caffeine, protein intake all within guidelines. she is a nutrition/fitness
professional, has taken other ephedrine products without problems, but not at the same time
as prozac. Has d/c'd met. Inst that met works by stimulating cns, can lower seizure
threshhold. Her eeg test is pending.

REDACTED

CONFIDENTIAL MIPERO16897
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Figure 6. Example of duplicate case (continued)

Thursday, July 9 175

180

" CONFIDENTIAL"

MIPER024209

REDACTED
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Figure 7. Metabolife record screener form

Case Number: Reviewer:

Form Number: of (Fill out one form for each subject)

1. Subject’s age: (Not Described =999)

2. What is the subject’'s gender? (CIRCLE ONE)
MalE ..o 1
FemMale. ... 2
Not described/ Not reported.............cccovevvieiiiniiinneennnn. 3

3. What was the adverse event? (CHECK ALL THAT APPLY)
No adverse event reported ..........cooveiiiiiiiiiiiicieeans & (01)

(IF NO ADVERSE EVENT THEN STOP.)

Death......ccoiii & (02)
Cardiovascular:

Heart rate, >120 0F <50.....coevviiiiiieii e & (03)

Heart rate, 50-120, or not otherwise unspecified.......... & (04)

Hypertension, Systolic >180 or Diastolic >105 ............. & (05)

Hypertension, Systolic <180 or Diastolic <105, or

not otherwise specified..........c...ccoiviiiiiiiiiiin & (06)

Myocardial Infarction/ Heart Attack................c.cceeeeennn. z (07)

Cardiac Dysrythmia, Other/ Palpitations ...................... & (08)

CardiaC armeSt.....ccuu i & (09)

Ventricular Tachycardia/ Fibrillation...................cc.ooii. & (10)

Chest Pain, not specified as Ml............ccoccovviiiieinn. & (11)
Pulmonary:

RespIratory arresSt.......cocoveviieiiiiieeee e & (12)
Neurological:

Transient Ischemic Attack ...........cooccovviiiiiiiiiiiiieeeenn, & (13)

CVA/ Stroke, not known to be hemorrhage................... & (14)

Brain Hemorrhage .........ocovviiiiiiie e & (15)

Fainting / LoSs of CONSCIOUSNESS .........ccevvveiiiiiiieennnn. # (16)

COMA. . & (17)

SEIZUIE oo & (18)
Psychiatric:

(DT o] 111 0] o PP & (19)

Hallucinations .........cooiiiii i & (20)

Mania or severe agitation ...........c.ccoevieviieiiieiiieee, & (21)

PSYChOSIS.....coviiii i & (22)

Suicide attempPt.......cooieiii & (23)

Autonomic Hyperactivity (includes: tremor, twitching,
jitteriness, insomnia, increased sweating, agitation,
nervousness, and irritability) ...........ccooociiiiinn, & (24)

79




Figure 7. Metabolife record screener form (continued)

3. What was the adverse event? (CHECK ALL THAT APPLY)

(continued)

Other adverse events:
Changes in glucose <40 or >400 ........cccoeeveviieennneennnnns & (25)
Liver failure ALT/AST >200 .......cccviiiriiiniieiiineeeieeennn, & (26)
Liver abnormality, not otherwise specified ................... & (27)
Rhabdomyolysis CPK >400...........ccoccviiiiiiiiiiciieieens & (28)
Rhabdomyolysis, not otherwise specified .................... & (29)
[ LETor= T = Uo = 2 & (30)
Allergic ReacCtion..........ccvuiiiiiiiii e & (31)
Anesthesia complication.............ccoccevviiiiiiin i & (32)
Fatigue/Fever/ Chills.........ccooiiiiiiii e & (33)
Abnormal lab values, not otherwise specified............... = (34)

Other adverse events not already specified:
Ear, Eye, Nose, or Throat...........ccoeeoviiiiniiniiieeiean, & (35)
Respiratory SYStem.........ccuviieiiiiiiieieeec e & (36)
Cardiovascular SYStem .........ccoeeeviiiiiiiiiiiieieeeeeis & (37)
Gastrointestinal System ..........ccocviiiiiiiiii & (38)
Hepatobiliary System .........cocoviiiiiiiiiii e & (39)
Musculoskeletal System........ccocvvviiiiiiiiiiinie, & (40)
Genitourinary SYSteM......cccvvviiiiiiieie e & (41)
Gynecologic (includes breast and menstrual

SYMPLOMS) ..ieiiiieii e aaeanas & (42)

Sexual Dysfunction ..........ccooiiviiiii i & (43)
Neurological System (includes headache) ................... = (44)
Mental Health ..., & (45)
Skin (includes Pruritis) ........ccooveeviiiiiniiiiieiieeeeens & (46)
HematologiC SYSteM.......cc.vviviiiiiiiieceec e & (47)
ONCOIOQIC SYSTEM....iiiiiiiiieiie e & (48)
Other symptoms not specified above .......................... & (49)

4. Did the adverse event result in a hospital stay (at least one night;

do not include emergency room visits)? (CIRCLE ONE)
Y S e 1
NO/ NO DALA ...ceeveiiieeie e 2

5. Is there additional information (medical records or similar) available
for more detailed review regarding past health history, current,

problems, toxicology results, etc? (CIRCLE ONE)
(5 1
N O 2
END
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