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Idiopathic urticaria is a common and usually self-lim-
ited illness that is occasionally associated with life-
threatening idiopathic anaphylaxis. A case is presented
in which urticaria existed for 30 years before tests that
revealed penicillin allergy as the probable cause. Our

Anaphylaxis accounts for 500 deaths in the United States
each year,1 and drug allergy is the most common cause.
Persons may unknowingly ingest precipitating drugs by
eating contaminated foods,2-6 resulting in unpredictable
serious allergic reactions. Our case report illustrates this
problem and describes the evaluation of such a patient.

Case Report

A 74 -year-old man was referred for evaluation of recur-
rent urticaria and idiopathic anaphylaxis, which he re-
ported he had had since 1963. During that year, he
experienced urticaria once or twice a month, which was
apparently precipitated by an acute episode of anaphy-
laxis. The initial anaphylactic episode occurred while he
was assisting a local veterinarian in the delivery of a calf.
As he recalled, he was leaning over the veterinarian’s
medicine bag and began to develop numbness and swell-
ing of his mouth and hands, a choking sensation in his
throat, and shortness of breath. He was treated for ana-
phylaxis that included hypotension and angioedema.
His recurrent urticaria or angioedema was evaluated
at another medical center, and he was reportedly found
to have multiple allergies, including allergies to pollen,
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findings suggest that evaluation for penicillin allerg}?
may be useful in some cases of urticaria.
Key words. Anaphylaxis; urticaria; angioneurotic ede-
ma; food hypersensitivity; penicillins allergy and immu-
nology. (/ Fam Pract 1993; 37:499-502)

dust, and several foods, such as corn, rice, and oats. He
was placed on a regimen of selective food avoidance and
immunotherapy for 2 years with only slight improve-
ment of his recurrent urticaria and angioedema. Some oi
these episodes followed the ingestion of 1 or 2 cups of
milk, although skin testing for cow’s milk was negative.
The patient’s idiopathic anaphylactic episodes then re-
curred approximately ever}? 2 to 3 years. On some occa-
sions, the patient had ingested small amounts of milk in
his cereal without any difficulty. Further laboratory eval-
uation for his recurrent urticaria or angioedema included
normal complement levels with a normal C| esterase and
complete blood count.

Approximately 20 years after his first anaphylactic
episode, the patient was treated for bronchitis with oral
amoxicillin. On the way home from his physician’s office,
the patient developed respirator}? distress and the other
symptoms of severe anaphylaxis resembling his previous
idiopathic episodes. He was resuscitated but continued
to have additional idiopathic episodes for the next several
years. In retrospect, the patient stated that most of these
episodes occurred following ingestion of hamburgers
obtained from a restaurant chain and occasionally follow-
ing ingestion of commercially purchased chicken and
milk.

His past medical history was otherwise unremark-
able, but the family history included urticaria in the
father. Physical examination was normal; skin testing by
the prick-test method for acroallergens revealed large
positive reactions to several trees as well as to ragweed.
Results of skin testing for food allergies were negative for
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baseline minor major anti-1gE

Penicillin-induced basophil histamine release. Peripheral blood
was drawn from the patient and studied for penicillin-induced
histamine release. As a negative control, baseline spontaneous
release was found to be 10% of the total basophil content,
while anti-IgE as a positive control produced an additional
19% release. The minor determinant induced a release that was
9% over spontaneous release (43% of the positive control) and
the major determinant induced 5% over spontaneous release
(26% of positive). These findings further support immediate
hypersensitivity to penicillin and are supported by the inability
of penicillin determinants to cause histamine release greater
than spontaneous in two normal subjects (not depicted).

chicken, beef, milk, eggs, soy, rye, wheat, peanut, corn,
and many other foods.

Because of the patient’s past history of penicillin
hypersensitivity and negative skin testing for foods, skin
testing for penicillin major and minor determinants was
performed. Skin testing for the major determinant was
carried out using the prick-test method with a commer-
cially available benzylpenicilloyl polylysine (Pre-Pen,
Schwarz Pharma, Milwaukee, Wis); minor determinant
testing was performed with two separate preparations of
a three-component mixture containing benzylpenicillin
and bcnzylpenicilloatc prepared in East Carolina Univer-
sity’s allergy laboratories according to published proto-
cols.7 The estimated major and minor determinant drug
delivered to the patient by the prick-test method was 30
to 60 U and 0.1 to 0.2 U, respectively.

Within 5 minutes of placement of the skin test, the
patient began to experience generalized pruritus, soon
followed by nausea, vomiting, diaphoresis, and hypoten-
sion. At this time he was found to have large positive skin
reactions to both minor determinant preparations, but a
negative response to the major determinant. He was
treated for his anaphylaxis, and over the next 15 to 20
minutes his condition improved. At discharge, he was
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given a prescription for doxepin, 10 mg nightly, and was
provided with a single dose of epinephrine in a self-
injection system (EpiPen, Center Laboratories, Port
Washington, NY). The patient was advised to awid
quantities of milk exceeding 1to 2 oz and to avoid neat
and poultry products purchased at the hamburger chain
that had been associated with his earlier anaphylactic
episodes.

Over the next 6 months, the patient was free of
urticaria or angioedema, and indicated that he was tol-
erating meat and dairy products purchased from a locl
farm. Approximately 1 month after the patient’s initial
evaluation, peripheral blood was drawn for basophil his-
tamine release studies. The basophils were incubated in
the presence ofa major determinant at a concentration of
3x10 5mol/L and aminor determinant at 25 U/mL. A
positive control using anti-IgE was performed. As shown
in the accompanying figure, histamine release produced
by the major determinant was approximately 50%
greater than spontaneous release, while that produced by
the minor determinant was 90% above spontaneous ad
approximately one half the positive control, further con-
firming the diagnosis of penicillin-induced urticaria and
anaphylaxis. Basophils from two normal subjects failed to
respond to either determinant.

Discussion

Anaphylaxis, which is often life-threatening, usually oc-
curs through an antigen-antibody reaction that releases
bioactive mediators from mast cells and basophils.18
Other non-IgE-dcpendent inducers of anaphylaxis in
clude exercise, nonsteroidal anti-inflammatory drugs, ra-
diographic contrast media, and cold. There is also a
group of patients, such as the patient in this report, who
have idiopathic anaphylaxis in whom an antigen or pre-
cipitating factor is not identified.8 A number of diseases
may mimic idiopathic anaphylaxis, such as mastocytosis,
hereditary' angioedema, carcinoid syndrome, pheochro-
mocytoma, and asthma.

Anaphylaxis has been reported to occur in 1 ofevery
2700 hospitalizations, (Table),1 and to account for ap-
proximately 500 deaths in the United States each year. In
addition, nearly all patients with fatal anaphylaxis are
found to be asthmatic.9 Food-hvpersensitivity'—related
anaphylaxis is believed to result from IgE-depcndent
mediator release from mast cells and basophils. The prev-
alence of food hypersensitivity is estimated to be between
1% and 2%.10 Some of the early symptoms of food
hypersensitivity include oral pruritus, swelling of the lips,
throat swelling, urticaria, and angioedema. Shortness of
breath and wheezing can soon follow.11 Foods that hawe
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Causes and Incidence of Acute Anaphylactic Reactions

Cause Incidence

Radio contrast media 1in 1000-14,000

Hemodialysis 1in 1000-5000
Penicillin 1in 100
General anesthesia 1in 300

Allergen immunotherapy

1in 10,000,000

Insect Stings Uncertain (100 deaths per year)

Bused on data from MetcalfDD. Acute anaphylaxis and urticaria in children and
adults. In: Schocker I, ed. Clinical management of urticaria and anaplInlaxis. New
York: Marcel Dekker, 1993:2.

commonly been implicated as inducers of anaphylaxis
include nuts, fish, eggs, and milk. Allergic reactions to
milk have been reported to occur in as many as 7.5% of
children, and 0.1% of these reactions progress to ana-
phylaxis.12 13

In the United Kingdom, levels of penicillin not
exceeding 0.1 U/mL are permitted in milk.14 One pint of
milk containing far lower levels, such as 0.01 U/mL,
would therefore contain 5 U of penicillin, and this
amount has been found to cause anaphylactic reactions in
highly penicillin-allergic patients.23 There have been
other reports of unusual cases of anaphylaxis resulting
from penicillin in milk, soft drinks, and frozen foods.45
Penicillin-induced anaphylactic reactions typically in-
volve laryngospasm, hypotension, bronchospasm, and
cardiac dysfunction in 2% to 13% of the penicillin-
allergic population, and as many as 9% of these reactions
are fatal.15 Penicillin is the cause for approximately one
fatal anaphylactic reaction per year in the United
States.16-17 Approximately 2% to 5% of the population
have reported a history of a penicillin allergy'; however,
misdiagnosis often occurs because ot faulty recall, natu-
rally declining hypersensitivity, and misattribution ot
symptoms to an allergic cause. Skin-testing in these pa-
tients reveals positive skin tests in approximately 46% of
patients with a history of anaphylaxis, 17% of patients
with a history of urticaria and angioedema, and 7% with
ahistory of maculopapular reactions.18 Because misdiag-
nosis is common, and a negative skin test is highly
predictive of a patient’s ability’ to tolerate penicillin, we
chose to validate the patient’s probable penicillin allergy
by skin testing. Skin testing by the prick-test method is
considered safe and has not caused any mortality' in the
United States.

Urticaria is one of the most common reactions to
penicillin, and 24% of a Scandinavian group of patients
suffering from chronic idiopathic urticaria were found to
have penicillin allergies.6 In addition, penicillin has been
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shown to exacerbate chronic urticaria.19 Ormerod et al
noted that the radioallergosorbent test (RAST) has been
used for the diagnosis of penicillin allergy, and correlates
relatively well with prick-testing.14 However, although it
is more specific than intradermal testing, it is generally
less sensitive and may miss some cases of penicillin al-
lergy’. Basophil histamine release has also been used as an
in vitro method for the detection of IgE-mediated aller-
gy20 and may be somewhat more sensitive and specific
than the RAST. In our patient, the basophil histamine
release as depicted in the figure was twice as high as the
baseline and one half the positive control, suggesting it
was a truly positive reaction.

Avoidance of the offending drug is the most effective
method of avoiding anaphylaxis, but this may not always
be possible. However, identifying and avoiding a local
source of contamination, such as a local supplier of food
products, should be helpful. To reduce unnecessary' food
restrictions, we prefer to confirm immediate hypersensi-
tivity' by testing before recommending strict avoidance.
In most cases of suspected penicillin allergy', alternative
antibiotics can be used. Skin testing for penicillin should
be reserved for cases in which acceptable alternatives to
penicillin are not available (such as for syphilis during
pregnancy) or when the diagnosis of occult exposure
causing urticaria or angioedema is suspected. Patients are
advised to undergo repeat skin testing before use of
/3-lactam antibiotics to rule out the possibility of resen-
sitization.

Desensitization of the patient’s allergy to penicillin
can be accomplished using orally administered /3-lactam
antibiotics,15 but patients should still be advised to carry
epinephrine with them in case of an emergency. Doxcpin
hydrochloride has proved to be useful in patients with
urticaria, and reduces the degree of itching, swelling, and
angioedema.2l This drug is many times more potent than
more traditional HI1 blockers, and provides the added
benefit of H2 blockade. We typically use this medication
prophvlactically for patients with histories of life-threat-
ening reactions.

In summary, our case report suggests that the syn-
drome of idiopathic anaphylaxis and urticaria may at
times be related to penicillin allergy, often resulting from
the ingestion of small amounts of this drug contaminat-
ing food products. Physicians should be aware ot this
possibility when evaluating these patients. Prospective
studies to further define the prevalence of penicillin as a
cause for this syndrome are clearly necessary'.
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