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. INTRODUCTION

It is now 20 years since Mortimer and Lepowl described metabolic
abnormalities in 4 children with what is now called Reye's Syndrome
who had taken salicylates prior to the onset of this disease. Since
then--especially through the work of the Centers for Disease Control
and state health departments in Ohio, Michigan and Arizona--these
early case reports have been followed by case series, speculation about
tiological mechanisms involving the role of aspirin in Reye's Syndrome
and exploratory epidemiologic studies. In the most recent of these
studies(the last of which was completed a year ago), there have been
more focussed epidemiologic studies designed to address concerns not
addressed adequately in the initial surveys.

All of this is a classic example of how we make progress in iden-
tifying preventable causes of disease. At present, indeed since at
least 7 months ago when C.D.C. convened a workshop in Atlanta to
consider these issues, there is a well-established relationship between
the use of salicylates in the treatment of various viral illnesses in
children and the subsequent development of Reye's Syndrome. Thi.s
association does not appear to be due to chance, confounding or
bias. As we will discuss, later, the time is long overdue for FDA
regulatory action to protect children by acting on the basis of this
scientific information.

The following are our answersito the questions posea by the
Working Group: ;

1) DO THE DESIGNS OF THE CASE CONTROL STUDIES PERMIT THE
DETECTION OF A VALID ASSOCIATION BETWEEN SALICYLATE USE
AND REYE'S SYNDROME? IF SO[\DOES THE ASSOCIATION APPEAR
INCIDENTAL OR REFLECTIVE OF FACTORS RELATED TO CAUSALITY?
N
There is no flawless study in the biological sciences and, in
the present circumstance, as is always the case long after other
regulatory decisions are made, there are a variety of other issues
which could provide the basis for further case-control studies. The
studies to date, however, provide a more than adequate epidemiologic
basis for decisions.

As far as whether the association is incidental or related to
factors reflective of causality, there are a number of factors used
in evaluating causality: |

a) Is there a statistical association between the exposure and
the disease, with exposure being more common in those developing the
disease than those who do not? In the Arizona, Michigan and Ohio
studies and the more recent analysis of the Ohio data, there was a
statistically significantly greater frequency of aspirin use in chil-
dren with Reye's Syndrome than in matched control children who also
had viral illnesses but did not develop Reye's.

1 Mortimer EA Jr, Lepow ML: Varicella with hypoglycemia possibly
due to salicylates. American Journal of Diseases in Children

103: 91, 1962.
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b) Does the putative cause (aspirin ingestion) precede the
effect (Reye's Syndrome)? It is obvious that the risk associated
with salicylate administration precedes the overt clinical manifes-
tations and diagnosis of Reye's Syndrome as evidenced, for example,
by the four-fold excess risk of Reye's Syndrome with salicylate
exposure on the first day of a prodromal illness in those patients
who will not develop Reye's Syndrome until five or more days later.
Whether salicylates act to push a preexisting viral syndrome into
Reye's Syndrome or whether Reye's Syndrome, present in a subclinical
form early in -the prodrome, is pushed by salicylates to its overt
clinical manifestations cannot be addressed by the data or methodolo-
gy currently available. Fortunately, from the perspective of
regulatory action, distinguishing between these mechanisms has no
practical benefit or significance at this time.

c) The association should not be due to chance, confounding or
bias. The likelihood that the association is real and not due to
some artifact is enhanced by a relatively strong association with
a large difference in risk between those exposed and those not.

Much of the FDA report is concerned with examining the possibilities
of confounding or bias. To the extent that these can be evaluated in
existing data, they do not appear to explain the association. The
three to fourfold excess risk observed is a fairly strong association
in epidemiology.

d) The presence of dose-response relationships enhances a
causal interpretation. Although accurate recordings of milligrams
of salicylate or acetaminophen use are not available, using the
data on antipyretic exposure from Table 5, pages 62 and 63 of the
FDA Reye's Syndrome Working Group Report,it is possible to examine
the relationship between the length of latency before onset of Reye's
Syndrome and the intensity of sallcylate exposure prior to the onset
of Reye's Syndrome. As can be seen in Figure 1, the 63 children with
Reye's Syndrome are divided into 3 groups: the first group includes the
23 children who started salicylates on day one or two of their
prodromal illness and used them continuously until the onset of
vomiting the second group are 32 children who also started salicylates
on day one or two of their prodromal illness but who discontinued use
of salicylates at some time before the onset of Reye's Syndrome; the
third group are 8 children who did not get salicylates on day one or
two. As can be seen in Figure 1, children who started salicylates
on day one or two and who continued u51ng them continuously until the
onset of vomiting developed
Reye's Syndrome an average of 5.2 days after the onset of the prodrome,
with an average salicylate use of .94 doses per day. This can be
compared with a latency of 7.1 days and an average of .51 doses per
day in the group who started salicylates on the first or second day
‘but discontinued use before the onset of Reye's Syndrome, and a
latency of 8.3 days and an average of .22 doses per day in the group
who did not get any salicylates during the first 2 days of the prodromal
illness. Thus it appears that a continuous bombardment by salicylates
of the viral-infected child, especially starting from day one or two
of the prodromal illness, is associated with a shorter latency period
than the more intermittent use of salicylates, especially if salicylates
are not used on either day one or day two of the prodromal illness.

e) Internal consistency of an association within a study
among various groups looked at in various ways supports causality.
The studies appear to be internally consistent.
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- prodromal illness. A much more likely explanation (beyond the
explanation that the decrease from an 88% exposure rate in the
total of 64 cases to a rate of 83% in the 48 cases with late onset
is compatible with chance) is that there is a dose effect. As
shown in Figure 1, it appears that those patients with prodromal
illnesses who are treated with salicylates agressively early may
tend to develop Reye's Syndrome earlier. .

Therefore the Summary of Section IX on page 57 is misleading.
It states that "most or all of the excess frequency of salicylate
use in cases might be the result of use of salicylates for treatment
of symptoms of Reye's Syndrome." Although the analysis in Section
IX "did not demonstrate whether excess salicylate use in Reye's
Syndrome cases was explained by this hypothesis,” it fails to
mention that the analysis in the previous section shows that the
excess salicylate use is explained by a causal relationship to Reye's
Syndrome.

CONCLUSION

With these new analyses of the data, especially the 64 cases
from Ohio, there continues to be enough evidence of a strong
association between using aspirin and developing Reye's Syndrome
to warrant immediate action by FDA to order warning labels on all
aspirin-containing products. The failure of FDA to do so, aside
from violating the drug laws which require such labelling in the
face of the evidence of the dangers of aspirin, will guarantee
the continued deaths and injuries to children. Most if not all
of these deaths and injuries appear to be preventable. Action is
long overdue.
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RELATIONSHIP OF LENGTH OF LATENCY BEFORE ONSET OF REYE' S'SYNDROME
TO0 INTENSITY OF SALICYLATE EXPOSURE PRIOR TO ONSET

‘ SALICYLATES STARTED DAY 1

OR 2: CONTINUQUSLY UNTIL
VOMIT 'ONSET (23 CHILDREN)

‘SALICYLATES STARTED DAy 1 "SALICYLATES NOT STARTED
OR 2: DISCONTINUED AT SOME  ON DAY 1 OR Z (3 CHIL-

TIME BEFORE REYE'S ONSET ~  DREN.
| (32 CHILDREN) I

AVERAGE DAY

~ OF ONSET OF

5.2 DAYS

ZADAYS |- B3 Davs

AVERAGE NUMBER

OF DOSES OF-

SALICYLATE PER.
HDAY UNTIL DAY

ONSET
| OF REYE S

.94 DOSES PER DAY

.51 DOSES PER DAY

.22 DOSES PER DAY |

DATA FROM TABLE 5, PAGES 62 AND 63

FDA REYE'S SYNDROME WORKING GROUP REPOR;
May 18, 1982 | '
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FIGURE 2
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FIGRE 3 | | .
RN % OF NEW SYMPTOMS APPEARING EACH DAY--
R R NOT INCLUDING NAUSEA, VOMITING AND
o STOMACH ACHE

_ CASES
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~ FIGURE 4 AT
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