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emptive mass vaccination centers on the potential for
vaccine-related adverse events, in particular the 1 to
2 deaths per million recipients of the vaccine as well
as probably hundreds of cases of generalized vaccinia,
eczema vaccinatum, progressive vaccinia, and post-
vaccinial encephalitis per million recipients.? The ini-
tiation and maintenance of universal vaccination for
smallpox would also require considerable resources.

Because people of good intentions disagree on gov-
ernment policy regarding smallpox vaccination in the
context of a bioterrorist threat, the general public must
understand the decision-making process as well as the
rationale behind decisions that may affect their health
and their lives. The need to be forthcoming is of par-
ticular importance, given the terrible trauma caused
by the unforeseen events of September 11, 2001, as
well as the anxiety associated with the continued threat
of bioterrorist attacks. Because the population feels
powerless, it must rely heavily on the deliberations
and decisions of government leaders.

Despite the fact that mass voluntary vaccination is
not recommended in the CDC plan,® there are many
who would like to have the opportunity to make their
own decision about smallpox vaccination if sufficient
stores of vaccine were available once they have been
apprised of the risks of the disease itself and the risks
of vaccination. This is a reasonable desire. The decision
not to vaccinate all potential first responders including
local health officials, hospital workers, firefighters, and
police, for example, has been influenced by the fact
that there are insufficient supplies of vaccine to accom-
plish such a goal. However, recent studies suggest that
the current stockpile of 15 million doses of smallpox
vaccine may safely be diluted to yield at least 75 mil-
lion doses.!12? In addition, the ongoing production
of second-generation smallpox vaccines will increase
our supply to approximately 286 million doses by
the end of this year.!! Moreover, the Department of
Health and Human Services recently announced its
intention to obtain more than 75 million additional
doses of smallpox vaccine that have been stored by
a pharmaceutical company since 1972, provided that
this vaccine supply is proved to be safe and immu-
nogenic.!® Thus, the availability of vaccine will soon
become less of a factor in the formulation of a pol-
icy. Furthermore, the fears produced by a document-
ed outbreak of smallpox, no matter how small or well
contained, may prompt the American public to de-
mand universal, voluntary immunization. Since suf-
ficient stores of smallpox vaccine will soon become
available, an open and public dialogue on the advan-
tages and disadvantages of universal voluntary vacci-
nation, as well as on the smallpox response plan of
the CDC, should be initiated before any attack oc-
curs. Given the fears about bioterrorism, such an
approach will strengthen the confidence of the pub-
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lic in a process that is designed to safeguard their
health.

ANTHONY S. Fauci, M.D.

National Institute of Allergy and Infectious Diseases
Bethesda, MD 20892

REFERENCES

1. Lane HC, La Montagne J, Fauci AS. Bioterrorism: a clear and present
danger. Nat Med 2001;7:1271-3. [Erratum, Nat Med 2002;8:87.]

2. Henderson DA, Inglesby TV, Bartlett JG, et al. Smallpox as a biological
weapon: medical and public health management. JAMA 1999;281:2127-37.
3. Breman JG, Arita I. The confirmation and maintenance of smallpox
eradication. N Engl J Med 1980;303:1263-73.

4. DPublic Health Service recommendation on smallpox vaccination.
MMWR Morb Mortal Wkly Rep 1971;20:339.

5. Interim smallpox response plan & guidelines. Atlanta: Centers for Dis-
case Control and Prevention, 2001. (Accessed April 5, 2002, at http://
www.bt.cdc.gov/DocumentsApp,/Smallpox/RPG/index.asp.)

6. Alibek K. Biohazard: the chilling true story of the largest covert biolog-
ical weapons program in the world, told from the inside by the man who
ran it. New York: Random House, 1999.

7. U.S. details response to smallpox. Washington Post. November 27,
2001:Al1.

8. Bicknell WJ. The case for voluntary smallpox vaccination. N Engl ] Med
2002;346:1323-5.

9. Gani R, Leach S. Transmission potential of smallpox in contemporary
populations. Nature 2001;414:748-51.

10. O’Toole T. Smallpox: an attack scenario. Emerg Infect Dis 1999;5:
540-6.

11. HHS awards $428 million contract to produce smallpox vaccine. In:
HHS News. Washington, D.C.: Department of Health and Human Serv-
ices, November 28, 2001.

12. Frey SE, Couch RB, Tacket CO, et al. Clinical responses to undiluted
and diluted smallpox vaccine. N Engl ] Med 2002;346:1265-74.

13. HHS may acquire more than 75 million doses of smallpox vaccine.
HHS News. Washington, D.C.: Department of Health and Human Serv-
ices, March 29, 2002.

Copyright © 2002 Massachusetts Medical Society.

THE NuUTS AND BOLTS
OF PEANUT ALLERGY

N this issue of the Journal, Sampson! reviews the

clinical features of allergy to peanuts. The question
is why, in a small but apparently increasing percentage
of the population, does the ingestion of a seemingly
innocuous and healthful food result in an allergic re-
action?

The clinical manifestations of an allergic reaction to
foods are the end result of an orchestrated series of
events involving the immune system that have their
origins in a prior exposure to the offending allergen
(Fig. 1). During the initial exposure, which may occur
in utero, during breast-feeding, or in early childhood,
antibodies of the IgE isotype, which are highly specific
for epitopes on the surface of the food allergen (usually
proteins or glycoproteins), are elaborated. The propen-
sity to produce IgE antibodies against commonplace
substances is the hallmark of the allergic diathesis. The
factors underlying this propensity remain incomplete-
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ly understood but appear to include exposure to al-
lergens as well as a genetic predisposition. Exposure
through mucosal surfaces, such as those of nasal pas-
sages and the respiratory and gastrointestinal tracts,
seems to increase the risk of sensitization, whereas par-
enteral exposure, such as through subcutaneously ad-
ministered immunotherapy, seems to increase the like-
lihood of tolerance. The threshold for sensitization
most likely differs among patients. Multiple genes
probably underlie atopy. Much recent attention has
been focused on regions of chromosome 5q, which
contains a tightly linked cluster of genes encoding
interleukin-3, 4, 5, 9, 12, and 13 and granulocyte—
macrophage colony-stimulating factor, and chromo-
some 11q, which encodes part of the high-affinity re-
ceptor for IgE (FceRI).%3

IgE antibodies differ from IgM, IgG, and IgA an-
tibodies in that, to a large extent, they become cell-
bound rather than circulate in the bloodstream or per-
colate through other body fluids. IgE binds to cells
that express FceRI (a receptor for its distinctive
€ chain), notably mast cells and basophils and, possi-
bly, eosinophils. Each FceRI contains an « chain, a
B chain, and two 7y chains, which protrude into the
cytoplasmic compartment of the cell. The Fc portion
of the IgE antibody molecule (specifically the Ce3
domain) binds the « chain of the FceRI, leaving the
antigen-binding region of the antibody molecule free
to bind allergen.

Subsequent exposure to the allergen — for example,
through the ingestion of peanuts — results in highly
specific binding between epitopes on the surface of
the allergenic protein or glycoprotein and the antigen-
binding regions of the cell-bound IgE. Cross-linking
cell-bound IgE antibodies by multivalent allergen in
this manner initiates a sequence of intracellular events
that culminates in the discharge from mast cells and
basophils of chemical mediators that are responsible
for the clinical characteristics of allergic reactions. The
pathways involved in signal transduction and mast-cell
activation include several critical steps, beginning with
the aggregation of the « chains of FceRI and followed
by phosphorylation of the 8 and vy chains, activation
of phospholipase C and other linked pathways, the
generation of second messengers, and transcriptional
gene activation.* These biochemical reactions result in
exocytosis of intracellular granules, leading to the re-
lease of preformed chemical mediators, the synthesis
of lipid-derived mediators (prostaglandins and leuko-
trienes), and the generation of inflammatory cytokines.

Within minutes after allergen binding, mast cells
and basophils release histamine and serine proteases
from their granules into the extracellular fluid. These
mediators are responsible for the acute symptoms of
allergic reactions. The newly synthesized lipid medi-
ators, cytokines, and chemokines are released hours
later and cause late-phase allergic reactions and the
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Figure 1. The Mechanism of Sensitization and Allergic Reaction.
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inflammatory-cell infiltrate at the site of allergen ex-
posure that occurs in chronic allergic discases, and
they may also be responsible for biphasic reactions.

Acute symptoms predominate in allergic reactions
to food, and as pointed out by Sampson, they can be
life-threatening or even fatal in rare instances. The
rapid onset and severity of these symptoms result in
part from the relatively extensive exposure to the al-
lergen that ingestion affords and, more important,
the rapid access of the ingested allergen to the system-
ic circulation, which leads to the activation of sensi-
tized mast cells in the lungs, skin, and other tissues
and organs. Exposure to food allergens through the
digestive tract not only causes localized activation of
mast cells and local symptoms (abdominal pain, vom-
iting, cramping, and diarrhea) but also increases in-
testinal permeability, permitting the passage of large
molecules, such as intact allergenic proteins or glyco-
proteins, into the systemic circulation.?

The specific molecules in peanuts that contain the
allergenic epitopes have been identified. The two dom-
inant ones — Ara h 1 and Ara h 2 — are seed-storage
glycoproteins that have a molecular mass of 65 kD
and 17.5 kD, respectively.® Several of the common
characteristics of food allergens have been identified,
such as being present in high concentrations (as is true
of storage proteins in peanuts) and being relatively
resistant to digestion and heat, but such features are

also common in nonallergenic components of foods.
Indeed, as described by Sampson, exposure of the
main peanut allergen to high heat during roasting may
actually increase the allergenicity of the protein.

Clinical food allergy is increasingly being recognized
thanks in part to the exemplary work of Sampson and
his colleagues. However, the fundamental questions of
why food allergy develops in one person and not an-
other and why only some foods are frequently impli-
cated in this process remain to be answered.
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POSTING PRESENTATIONS AT MEDICAL MEETINGS ON THE INTERNET

Posting an audio recording of an oral presentation at a medical meeting on the
Internet, with selected slides from the presentation, will not be considered prior
publication. This will allow students and physicians who are unable to attend the
meeting to hear the presentation and view the slides. If there are any questions
about this policy, authors should feel free to call the Journal’s Editorial Offices.
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