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Fatal food-induced anaphylaxis is rarely reported. In 16 months, we identified
seven such cases involving five males and two females, aged 11 to 43 years. All
victims were atopic with multiple prior anaphylactic episodes after ingestion of
the incriminated food (peanut, four; pecan, one; crab, one; fish, one). In six
cases the allergenic food was ingested away from home. Factors contributing to
the severity of individual reactions included denial of symptoms, concomitant
intake of alcohol, reliance on oral antihistamines alone to treat symptoms, and
adrenal suppression by chronic glucocorticoid therapy for coexisting asthma. In
no case was epinephrine administered immediately after onset of symptoms.
Premortem or postmortem serum samples were available from six victims; in
each case elevated levels of IgE antibodies to the incriminated food were
demonstrated. Food-sensitive individuals must self-administer epinephrine
promptly at the first sign of systemic reaction. Emergency care providers should
be aware of cricothyrotomy as a life-saving procedure.

(JAMA 1988;260:1450-1452)

ALTHOUGH foods are widely recog¬
nized as a cause of anaphylaxis,1 there
are virtually no data on the incidence of
fatal or nonfatal food-induced anaphy¬
laxis.2 In a classic report on the path¬
ology of anaphylaxis,3 none of 43 fatali¬
ties was caused by food. Conversely,
Golbert et al4 reported 15 cases of ana¬

phylactic reaction to ingested antigens,
12 of which involved food, but none of

which was fatal. More recently, Stark
and Sullivan6 prospectively studied 25
cases of anaphylaxis over a two-year
period; only two episodes were fatal,
and in only one of three cases thought to
be due to foods was an IgE-mediated
reaction demonstrable.

Our research group6 and others7 have
measured venom-specific IgE antibod¬
ies in postmortem serum samples from
victims of fatal Hymenoptera-stmg ana¬

phylaxis. As a result of these reports,
we were contacted by individual foren¬
sic pathologists and medical examiners
concerning food-specific IgE antibody
measurements in victims of fatal food-
induced anaphylaxis. Seven cases were
identified in a 16-month period and form
the basis of this report.
Materials and Methods

Serum Samples.—Serum samples
were available from six of the seven

cases and were collected during resusci¬
tation attempts or at autopsies, which
were performed up to several hours
after death. Serum samples were stored
at 4°C or -20CC for up to one year prior to
shipment to the Allergen Resource Ref¬
erence Laboratory at Mayo Clinic.

Food-Specific IgE Antibodies.—
Levels of food-specific IgE antibodies
were measured by solid-phase radioim-
munoassay.8 Locally purchased peanuts
and pecans were crushed, defatted with
petroleum ether using a Soxhlet's appa¬
ratus, extracted in phosphate-buffered
saline (pH 7.4), and covalently coupled
to polyacrylamide beads (Matrex Pel
102, Amicon Corp, Danvers, Mass) or
to cyanogen bromide-activated micro-
crystalline cellulose particles (Avicel,
Brinkmann Co, Westbury, NY) as pre¬
viously described.8 We also utilized cod
and peanut allergens linked to paper
disks that are available commercially
(Pharmacia Diagnostics, Piscataway,
NJ). Positive and negative control
serum samples were included in each
assay. Results were expressed as the
radioactive counts bound by the test
serum samples divided by the radioac¬
tive counts bound by the negative con¬
trol serum, multiplied by 100. Values of
300% negative control or greater were
considered elevated.

Report of Cases
Case 1.—An atopic, 18-year-old, fe¬

male college freshman had a long-stand¬
ing history of asthma and allergy to
"nuts" and had undergone immunother-
apy with inhalant allergens in the past.
Within a few minutes of eating two bites

From the Departments of Pediatrics and Internal
Medicine (Allergy) (Dr Yunginger) and Immunology (Ms
Squillace and Dr Helm), Mayo Medical School, Mayo
Clinic and Foundation, Rochester, Minn; Office of State
Medical Examiners, Providence, RI (Drs Sweeney,
Sturner, and Giannandrea); Allergy/Asthma Asso-
ciates, PC, Des Moines (Dr Teigland); Office of the Chief
Medical Examiner, Washington, DC (Dr Bray); San Ma-
teo County Coroner's Office, Redwood City, Calif (Dr
Benson); Office of Coroner of Napa County, Napa, Calif
(Mr York); and the Oakland County Department of Insti-
tutional and Human Services, Pontiac, Mich (Dr
Biedrzycki).

Reprint requests to the Allergen Resource Reference
Laboratory, 406 Guggenheim Bldg, Mayo Clinic, Roch-
ester, MN 55905 (Dr Yunginger).

Downloaded From: http://jama.jamanetwork.com/ on 05/24/2012



of chili containing peanut butter at a
restaurant near campus, she developed
progressive dyspnea but refused to be
taken to the hospital. She was taken
instead to the home of a friend, whose
physician-father administered 0.1 mL
of epinephrine in suspension (Susph-
rine) and called the rescue squad. En-
route to the hospital she developed
cardiopulmonary arrest; resuscitation
efforts for one hour were unsuccessful.
Autopsy showed marked angioedema of
the lips, tongue, and supraglottic area,
with mild hyperinflation of the lungs
and microscopic features of chronic
asthmatic bronchitis, and an incidental
pituitary adenoma was noted.

Case 2.—A 16-year-old boy with se¬

vere, steroid-dependent asthma was

taking inhaled beclomethasone dipro-
pionate, oral theophylline, and alter¬
nate-day prednisone. There was a long¬
standing history of allergy to peanuts
and pecans. While working as a busboy
at a local restaurant, he unknowingly
ate a piece of cheesecake that contained
ground pecans in the crust. He immedi¬
ately became cyanotic and collapsed. A
waitress began cardiopulmonary resus¬

citation; the boy vomited during resus¬
citation. His parents were dining in the
same restaurant, but neither they nor
the boy was carrying the epinephrine
kit prescribed by his physician. The res¬
cue squad that responded also had no

epinephrine. The boy was transported
first to a nearby physician's office,
where epinephrine was administered
sublingually. On arrival at the hospital,

'

he was extremely acidotic and soon be¬
came asystolic. He was successfully re¬
suscitated except for coma; seizure ac¬

tivity developed the following day. He
was declared brain dead eight days lat¬
er. Autopsy showed severe acute and
chronic asthmatic bronchitis, Staphylo-
coccus aureus pneumonia, adrenal atro¬
phy, generalized tissue eosinophilia,
and anoxic encephalopathy.

Case 3.—A 19-year-old female col¬
lege sophomore had a history of child¬
hood eczema, asthma, and allergic rhini¬
tis, with multiple previous systemic
reactions after ingestion of eggs, poppy
seeds, peanuts, peas, or fish. She un¬

knowingly ate a peanut-containing
cookie at a college dormitory party,
became ill shortly thereafter, and col¬
lapsed after self-administering oral
medication. She was transported by
automobile to the campus health ser¬

vice, but there was no pulse or res¬

piration on arrival. Two doses of
epinephrine were administered during
subsequent resuscitation attempts,
which were unsuccessful. Autopsy
showed focal pulmonary hyperaeration,
aspiration of food into the tracheobron-

Clinical and Laboratory Data From Seven Cases of Fatal Food-Induced Anaphylaxis
Reaction

,- -, IgE Antibody
Case No. Age, y/Sex_Atoplc History*_Locale_Food (% Negative Control)

1_18/F_BA_Restaurant_Peanut _12 300_
2_16/M_BA_Restaurant_Pecan_2514_
3_19/F_E, BA.AR_Dormitory_Peanut_NA_
4_40 + /M_Unknown_Home_Crab_1618_
5_43/M_BA_Restaurant_Peanut_529_
6_V[/M_BA_School_Peanut_8323
7 31/M Unknown Restaurant Cod 4377

*BA indicates bronchial asthma; E, eczema; AR, allergic rhinitis; and NA, not available.

chial tree, and no significant laryngeal
edema. No postmortem serum was
available for study.

Case 4.—An alcoholic man in his 40s
had been hospitalized on at least two
prior occasions for anaphylaxis after
eating crab. After returning home late
one night, he consumed an unknown
quantity of crab salad from the kitchen
refrigerator. He immediately became ill
and called for assistance. He was trans¬
ported to the hospital, but was dead on
arrival. Autopsy showed massive ede¬
ma of the lips, mouth, and larynx,
along with cirrhosis and coronary
arteriosclerosis.

Case 5.—A 43-year-old atopic man
had a history ofasthma and severe aller¬
gy to peanuts. While dining at a Viet¬
namese restaurant he was specifically
assured that the dishes contained no

peanuts. After eating one bite of his
entree, he again queried the waitress
and was then told that there were sliv¬
ered peanuts atop the dish. He refused
the remainder of that dish, took an un¬
known oral medication, and then con¬
sumed the rest of his meal. Approxi¬
mately 90 minutes later, he felt ill and
apparently self-administered epineph¬
rine in the rest room. He collapsed five
minutes later, was given a second epi¬
nephrine injection by a local physician,
and was then transported to a nearby
emergency department, where resusci¬
tation attempts were unsuccessful.
Autopsy showed pulmonary hyperinfla¬
tion, microscopic evidence of asthma¬
tic bronchitis, and minimal laryngeal
edema.

Case 6.—An 11-year-old boy had a

history of asthma and allergy to pea¬
nuts. He unknowingly consumed one
bite of a peanut-containing cake in the
school lunchroom and within several
minutes developed vomiting and wheez¬
ing. He was picked up from school by his
mother and taken to his physician's of¬
fice. Because of increasing respiratory
distress, he was subsequently trans¬
ferred to the local hospital. He devel¬
oped cardiopulmonary arrest en route
but was resuscitated and placed on life

support for four days prior to being de¬
clared brain-dead. The autopsy findings
were unremarkable except for cerebral
edema.

Case 7.—A 31-year-old man had ex¬

perienced multiple previous anaphylac-
tic reactions to fish and other foods.
While dining in a restaurant, he rapidly
developed angioedema of the face and
lips. His dining partners later related
that the french fries they had eaten tas¬
ted like fish. He became unresponsive
while attempting to locate and self-
administer oral diphenhydramine hy-
drochloride, which he had used on previ¬
ous occasions to premedicate himself to
permit ingestion of allergenic foods.
Emergency medical technicians were

called, and a total often ampules of epi¬
nephrine were administered during un¬
successful resuscitation efforts at the
restaurant and later at the local hospi¬
tal. Autopsy revealed marked mucosal
swelling of the entire larynx. Gastric
contents were strained and examined
grossly but did not contain identifiable
food to which he had a known allergy.
Results and Comment

Selected clinical data, along with spe¬
cific IgE antibody values, are summa¬
rized in the Table. Elevated levels of
IgE antibodies to the incriminated
foods were present in all cases where
serum samples were available.

The individuals described shared
many clinical features. The majority
were highly atopic individuals with his¬
tories of asthma, eczema, and/or rhini¬
tis. To our knowledge, none of the vic¬
tims was taking ß-adrenergic blocking
drugs, which are known to potentiate
anaphylaxis.9 All but one fatal reaction
occurred away from home, in situations
where the individuals were less likely to
be certain of the ingredients in the food
consumed. Their food sensitivities had
been manifest on several previous occa¬
sions by generalized immediate reac¬
tions. The clinical reactions experienced
by these individuals resembled those
described by Fries,10 who reported clini¬
cal findings in 30 peanut-sensitive chil-
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dren from his own practice and in 31
other peanut-sensitive patients from
nine other practices. Many of these 61
patients had also experienced multiple
previous reactions, but only one had a
fatal reaction after inadvertently eating
a small amount of peanut butter. To our

knowledge, the only other food-induced
anaphylaxis fatality reported in the
medical literature was that of a IV2-
year-old child with atopic dermatitis
who had experienced facial angioedema
and cutaneous itching on three separate
occasions after eating peas.11 The child
developed facial angioedema, cyanosis,
and cardiopulmonary arrest after being
fed an in-hospital diagnostic "test meal"
containing peas.

The rapidity with which cardiovascu¬
lar symptoms developed in cases 2
and 3, in the absence of cutaneous an¬

gioedema, urticaria, or demonstrable
laryngeal edema or pulmonary hyperin¬
flation at autopsy, may have suggested
a primary cardiovascular death rather
than an anaphylactic event. While such
a differentiation may be more difficult in
middle-aged or older persons, anaphy¬
laxis was more likely in these two cases,
given the clinical histories and the rela¬
tive youth of these victims. Although
the postmortem findings of angioedema
of the larynx or acute emphysema due to
obstruction in the lower airways have
been emphasized by some authorities,12
these two findings were present in only
15 and 11 cases, respectively, of the 43
cases of fatal anaphylaxis carefully
studied by Delage and Irey.3 In the lat¬
ter study, there were 40 cases in which
autopsy material was adequate; the
most common pathological findings
were pulmonary congestion (n = 36),
pulmonary edema (n = 20), and intra-al-
veolar hemorrhage (n = 18), all of which
are nonspecific for anaphylaxis.

There seems to be little doubt about
the cause of fatality in cases 1 through 6.
The evidence for fish as the cause of the
reaction in case 7 was more circumstan¬
tial. Based on interviews with two per¬
sons who had dined with the victim, it
was postulated that the french fries
were contaminated by cooking in oil that
had previously been used to deep-fry
fish. The local medical examiner at¬
tempted to obtain samples of both the
french fries and the cooking oil for anal¬
ysis, but these materials had been dis¬
carded by the restaurant the day follow¬
ing the incident.

Food-allergic persons should be pro¬
vided with epinephrine-containing sy¬
ringes and instructed how to promptly
self-administer epinephrine at the first
sign of allergic reaction. Ironic as it
seems, one cannot assume that emer¬

gency rescue units will be supplied with

epinephrine (viz, case 2). In part as a

consequence of case 2, ambulance atten¬
dants in Rhode Island are now required
to carry and permitted to administer
aqueous epinephrine for injection. In¬
jectable epinephrine in oil or in suspen¬
sion, epinephrine in metered-dose in¬
halers, and oral antihistamines are
not appropriate as single therapeutic
agents in moderate or severe anaphy¬
laxis. Victims receiving concomitant
glucocorticoid therapy should be as¬
sumed to have hypothalamic-pituitary-
adrenal axis suppression and should
receive liberal quantities of hydrocorti-
sone intravenously during resuscita¬
tion. Physicians and emergency re¬

sponse personnel also need to be
familiar with the indications for crico-
thyrotomy and its performance; this
procedure can be lifesaving for persons
with massive laryngeal edema.

It is evident that fatal anaphylactic
reactions can be induced by ingestion of
what were probably milligram to gram
quantities of food allergen. The key to
preventing those fatalities is antigen
avoidance, a process that requires
heightened awareness of food allergy
and increased commitment by many dif¬
ferent parties. Although primary care

physicians and allergists are familiar
with IgE-mediated food reactions,
they, as well as the sensitized persons
themselves, must become more attuned
to the potential risk attendant to this
sensitization. Manufacturers of pro¬
cessed foods should provide unambigu¬
ous ingredient listings on package la¬
bels. Sensitized persons (or responsible
adults, in the case of infants and young
children) must become dedicated read¬
ers of these ingredient lists. Restau¬
rants should be willing to provide timely
and accurate information concerning
the ingredients in all menu items pre¬
pared in-house; such information is
being demanded with increasing fre¬
quency by patrons having nutritional
concerns. The college attended by case 1
has begun to post dining room menus
with ingredient listings one week in ad¬
vance in an effort to prevent future
food-related reactions (Sumner Hoff¬
man, MD, oral communication, March
24, 1986). If antigenic foods were com¬

pletely removed from the homes of sen¬
sitized persons, and if all foods con¬
sumed by these individuals were

prepared at home, it would be theoreti¬
cally possible to completely prevent re¬
actions. However, considering the pop¬
ulation and the greater proportion of
meals being consumed outside the
home, medical recommendations for
such culinary monasticism are unrealis¬
tic and unlikely to be accepted in con¬

temporary society.

Despite all these precautions, sensi¬
tized persons may be lulled into false
security because of the reversibility of
previous systemic reactions; may not
appreciate possible inadvertent con¬
tamination of nonallergenic foods by al-
lergenic foods (case 7); may deny the
early signs and symptoms of general¬
ized reactions (case 1); may not appreci¬
ate the gravity of symptoms when in¬
toxicated (case 4); and may attempt to
treat reactions inappropriately with
oral medications (cases 3, 5, and 7) in¬
stead of injectable epinephrine. All
things considered, it is unlikely that
food-induced anaphylaxis fatalities can
be completely prevented, but the num¬
ber can be minimized by greater atten¬
tion to the treatment and allergen
avoidance guidelines offered in this
article.
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