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Dear Dr. Botstein:

As a neuroepidemiologist with an ongoing research program
related to stroke in young adults, I am pleased to participate in
the FDA's review of phenylpropanolamine (PPA). I will address the
specific questions raised in your June 22, 1992 letter to me and

close with my overall assessment and recommendations.

1. Issue - Are the reasons clear and valid in the FDA
Epidemiology Branch reports of April 30 and August 6, 1991 for
focusing on adverse drug experience reports to the FDA's
Spontaneous Reporting System and in the medical literature, and
for not using data from Poison Control Centers and the Drug

Abuse Warning Network?

Response - I agree that the relevant focus should be on
"individuals who take PPA for its intended effects", not on
individuals who take PPA for its psychoactive effects, for the

- purposes of suicide, or accidentally. Thus, reports based on the

1



FDA's Spontaneous Reporting System and the medical literature are
more appropriate than reports based on the Poison Control Centers

or the Drug Abuse Warning Network.

2. Issue - TIs it valid to compare PPA-weight control drugs,
PPA-cough/cold products, and all other drugs on the proportion of
stroke reports among all adverse drug experience reports in the
FDA's Spontaneous Reporting System? To what extent does the
comparison of strokes per total adverse drug reactions
proportions for PPA-weight control drugs vs. PPA-cough/cold
products control for possible reporting bias? Please comment on
the explanation for a difference between the number of strokes
reported per usage of weight control drugs and cough/cold

products with similar doses of PPA.

Response - I agree with the statement in the FDA
Epidemiology Branch Report of April 30, 1991 that "comparisons of
spontaneously reported data between different drugs need to be
cautiously interpreted in light of several potential sources of
bias". Strokes per usage rate and strokes per total adverse drug
reaction proportion analyses are both influenced by reporting
rates for stroke. Stroke reporting by health professionals could
have been higher for PPA-diet pills than PPA-cough/cold products

if there were greater public awareness of safety issues with diet

pills.

"Strokes per total adverse drug reaction" analyses are
influenced not only by the reporting rate for stroke but also by
the reporting rate for other adverse reactions. This proportion
would be reduced for PPA-cough/cold drugs if, as is likely, the
antihistamine or antitussive agents in PPA-cough/cold combination

products lead to nonstroke adverse drug reactions.

Because of these potential biases, the "strokes per usage"

analysis is a relatively weak source of evidence suggesting a
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hazard from PPA-diet pills. The "strokes per total adverse drug
reaction" analysis is an even weaker source of evidence.
However, because of the concurrence of these two lines of
evidence, it is necessary to ask why, with similar doses of PPA,
diet pills might have a higher stroke risk than cough/cold
pills.

One possibility is that PPA-diet pill users differ in
systematic ways for PPA-cough/cold users, even when women of
similar ages are being compared. For example, there could be a
higher rate of obesity among PPA-diet pills users, with an
associated higher rate of hypertension. Thus, the higher stroke
rates among PPA-diet pills users could be due to confounding by

hypertension rather than to PPA per se.

A second possibility is that usage patterns differ for PPA-
diet pills and PPA-cough/cold products, with users of PPA-diet
pills being more likely than PPA cough/cold users to exceed
labelled dosage recommendations. Misuse of PPA-diet pills with
resultant exposure to a higher dose of PPA may explain the higher
stroke risk of PPA-pill users. Use of an excess dose was
observed in two-thirds of strokes associated with PPA-diet pill

use.

The most efficient way to distinguish between these
alternative explanations would be to conduct a case-control study
which would compare use and dose of PPA-containing compounds in
young women with a hemorrhagic stroke to a control group without
stroke. The design and analysis of such a study could also
provide information on the influence of other factors, such as

hypertension, on the relationship between PPA and stroke.

3. Issue - Please comment on the critical numbers used in the
various scenarios for the comparison of the number of observed

hemorrhagic strokes in PPA-diet pill users with the number
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expected by chance.

Response - I will limit my discussion to the stroke risk
among women age 15-44 years of age (scenarios C and D) and will
comment on the critical numbers in order of their importance. As
recognized in the FDA Epidemiology Branch Report of August 6,
1991, the 2 most important assumptions are the "first dose"
effect, which could alter the ratio of observed to expected cases
16-fold, and the reporting rate, which could alter the ratio of
observed to expected cases 10-fold. I will also discuss the issue
of the cases included in scenarios C and D, and the estimated
incidence rate of hemorrhagic stroke in young women. In general,
I find these analyses to be reasonable and, in some respects,

even conservative in their risk estimates.

First Dose Effect

The evidence that the hypertensive effect of PPA is greatly
attenuated after the first dose and the observation that most
reported stroke cases follow the first dose are consistent with
the hypothesis of a causal relationship between PPA and
hemorrhagic stroke. 1In the context of all the evidence, I
believe that it would be unwise to assume that the clustering of
reported cases occurring after the first dose is due to reporting
bias. Therefore, I find scenario C most persuasive. Even if one
withholds judgement about the importance of a "first dose"
effect, the calculation of observed to expected cases based on
first dose cases (scenario C) remains valid, given an

appropriate range of reporting rates.

Reporting rate estimates.

Although few data are available by which to estimate
reporting rates, the range of 1% to 10% used in the FDA

Epidemiology Branch August 6, 1991 report is reasonable. For
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reasons to be described, I believe that the actual reporting rate

is more likely to be less than 5%.

In 1988, Rogers' published a study of the adverse drug
reaction reporting practices of Maryland physicians.
Questionnaires were mailed to 3000 randomly selected physicians
and 1120 questionnaires were returned. Of the responders, 418 had
detected one or more moderate or severe adverse drug reaction and
of these 21 (5%) had made a report to the FDA. As pointed out in
the Epidemiology Branch Report of December 26, 1991, there are
several reasons for believing that this 5% figure is likely to be
an overestimate of reporting for strokes associated with PPA-diet
pill. First, and most importantly, there was only a 37% response
rate. If one assumes that the nonresponders to the questionnaire
detected events at the same rate as responders but made no
reports to the FDA, then the reporting rate would be 1.9%. The
truth probably lies somewhere in between. Second, the result
should not be interpreted as indicating that 5% of all adverse
drug reactions were reported, since the reporting physicians may
have detected several adverse drug reactions but reported only
one. Third, this report does not provide information which
specifically addresses patterns of physician reporting with over-
the-counter products. Use of over-the-counter drug products may
not even be ascertained in drug histories. For example, I am
conducting a hospital discharge registry of ischemic stroke and
intracerebral hemorrhage among men and women 15-44 years of age
in the Baltimore-Washington area. Of the 83 charts of patients
hospitalized during 1991 reviewed to date, 58 charts (70%) had no
recorded information on the use of over-the-counter PPA-
containing compounds. Fourth, of the 3 factors which the Rogers
report identified as predictors of event reporting, only one,
Yevent severity", would operate to increase reporting of PPA-diet
pill related strokes. To the extent that PPA-associated stroke
is considered to be a "known and documented" reaction, reporting

would be expected to decrease. Finally, the "physician
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specialty" factor would tend to reduce reporting, since the
neurosurgeons or nheurologists who take care of the young stroke
patients would be less likely to report adverse drug reactions

than primary care physicians.

Selection of cases included in scenario C and D.

I agree with the decision to exclude cases reported by
consumers and from the National Clearinghouse on Diet Pill
Hazards on the basis that these were "stimulated" reports rather

than "spontaneous" reporting.

The inclusion of all cases with duration not specified in
the "first day" analyses is probably not justified but does not
effect the results appreciably. In scenario C, which I consider
to be the most important analysis, only 2 of the 14 cases did not

have duration specified.

I believe that any dose of a drug taken for its intended
effect should be included as an adverse drug reaction. Again,
exclusion of cases taking more than 5 pills would not materially
effect the results of Scenario C (only 2 of 14 took over 5

pills).

I agree that it is appropriate to include cases involving
all PPA-diet pill cases regardless of caffeine content on the
basis the amount of caffeine in these combination products (200

mg) was similar to the amount of caffeine in one cup of coffee.

Estimated incidence rate of hemorrhagic stroke in women age 15-

44.

The rate of hemorrhagic stroke was approximately 5/100,000
in Florence, Italy? and 15/1000,000 in Stockholm County,
Sweden®. If the National Survey of Stroke* is used, a maximum
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estimate of about 4/100,000 can be derived with the following
assumptions: 1) the male:female ratio of strokes is 1:1 and 2)
all strokes occurring in the age range 0-44 occurred in the age
range 15-44. Both these assumptions would tend to inflate the
estimated incidence of hemorrhagic stroke among women 15-44 above
its true value. Thus, the wuse of a rate of 10/100,000 by the
FDA Epidemiology Branch report of August 6, 1991 would tend to
slightly overestimate the rate of hemorrhagic stroke in women age

15-44.

Another important consideration is whether the analyses
should be based on cases of intracerebral hemorrhage and
subarachnoid hemorrhage, or just on cases of intracerebral
hemorrhage. A large majority of the hemorrhagic stroke cases
reported to the FDA were intracerebral hemorrhages (12 of 16 in
the April 16, 1991 Summary of diet pill cases), while
intracerebral hemorrhage accounts for only 1/3 to 1/2 of all
nontraumatic brain hemorrhages in young adults?3#. If the
analyses were based only on the observed intracerebral hemorrhage
cases and the expected background rate of intracerebral
hemorrhage in young women using diet pills, then the observed to

expected ratios could approximately double.

Overall Assessment and Recommendations

The analyses presented in the Epidemiology Branch Reports of
April 30, August 6, and December 26, 1991 are a careful and
evenhanded assessment of the stroke risk of PPA. Although I find
the "observed versus expected" analyses more compelling than
the "strokes per total adverse reactions" analyses or the
"strokes per usage'" analyses, the concurrence of these 3 lines of
evidence should give a reasonable person cause for concern that
PPA-diet pills may be associated with an increased risk of

hemorrhagic stroke.



The alternative explanation for the observed cases is that
they represent the expected coincidence of a widely used drug and
the backgroﬁnd rate of stroke in young women. Several points
speak against this explanation. First, the reported cases of
stroke in association with PPA use are heavily weighted towards
intracerebral hemorrhage, the least common stroke type, rather
than ischemic stroke, the most common stroke type, or
subarachnoid hemorrhage, the second most common stroke type.

This specificity of association is more consistent with a causal
relationship than with chance co-occurrence. Second, the reported
cases often occurred after a first dose and, in particular,
within the first 6 hours after ingestion. This is consistent
with the time course of the pressor effect of PPA and the marked
diminution of this response with repeated doses. Analyses of
unusual circumstances associated with reported cases of
intracerebral hemorrhage’® shows that an acute important rise in
blood pressure is a common underlying theme. Third, the use of
excess doses of PPA (2 or more pills) was commonly seen in
reported stroke cases. This is unlikely to be due to coincidence
and is consistent with the dose-related blood pressure elevation
of PPA. Fourth, the cases of intracerebral hemorrhage were not
typical. Reports in the literature include 2 cases of bilateral
hemorrhage associated with PPA use and 11 cases showing
angiographic features of vasculitis®. This suggests that a second
potential mechanism, drug induced vasculitis, needs to be
considered in PPA-associated stroke’®. PPA has close structural
and pharmacological similarities to amphetamine, where drug-
induced vasculitis with intracerebral hemorrhage has been well
documented as a stroke mechanism®7%°, In short, the specificity
of the relationship, the presence of first dose and excess dose
effects, and the high degree of biological plausibility for a
statistical association between PPA and hemorrhagic stroke is
perhaps the most persuasive argument in support of the analyses

presented in the FDA Epidemiology Branch Reports.
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Further epidemiologic studies are needed to resolve the
uncertainties in available data about the magnitude of the stroke
risk associated with PPA use. Clinical trials or cohort studies
have important drawbacks for studying a low frequency event such
as stroke in young women. The number of women studied would
have to be in the hundreds of thousands to millions, depending

on the duration of followup. A much more efficient strategqy,
both in terms of time and money, would be to conduct a case-
control study. Case-control and cohort studies have yielded

consistent results in studies of a similar problem, the
relationship between oral contraceptive use and stroke risk'.
Because of the high prevalence of use of PPA products even a
small increment in stroke risk attributable to PPA would

have important public health consequences.

Respectfully submitted,
ﬁw\m ‘j/ /<1;7%:./’1

Steven J. Kittner, M.D., M.P.H.
Assistant Professor of Neurology,
Epidemiology and Preventive Medicine
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