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An Anaphylactic Reaction After Primary Exposure to an Aprotinin Test Dose
in a Child With a Severe Milk Allergy
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NAPHYLACTIC REACTION to aprotinin is usually seen

after previous exposure to the drug and is rarely seen on
primary exposure.'* There is only one previous case report
describing a severe anaphylactic reaction after primary expo-
sure to aprotinin with a positive aprotinin-specific immuno-
globulin (Ig) E.> However, Beierlein et al,® in a letter to the
editor, raised doubts concerning the interpretation of this case
report by stressing that the presence of aprotinin-specific IgE
means presensitization, and, hence, such a reaction cannot be
considered a primary exposure.

The authors report the first case of an anaphylactic reaction
after primary exposure to a test dose of aprotinin in a child with
a history of severe milk allergy. Cross-sensitization may occur
between milk and aprotinin, which is derived from bovine
origin. Blood testing of the patient revealed negative aprotinin-
specific IgE antibodies, whereas it was positive for aprotinin-
specific IgG4 antibodies, which are used as a screening test for
food hypersensitivity.

CASE REPORT

A 9-year-old boy with a history of severe milk allergy was scheduled
for placement of a right ventricular-to-pulmonary artery conduit and
aortic valve replacement. The patient was born with truncus arteriosus
type II and underwent a Rastelli procedure when he was 1 month old.
At 1 year of age, he underwent relief of right-ventricular outflow tract
obstruction by using a pericardial patch.

During the present surgery, an aprotinin test dose of 1 mL containing
10,000 KIU was injected intravenously after sternotomy. Immediately
after injecting the test dose of aprotinin, the patient developed severe
hypotension associated with an increased airway pressure. Systolic
blood pressure dropped from 120 mmHg to 50 mmHg and remained
low for 30 minutes, despite the intravenous administration of repeated
doses of epinephrine and 500 mL of 5% albumin. In addition, the
patient received a 400-mL bolus of lactated Ringer’s solution, and a
continuous epinephrine infusion was started.

Cardiopulmonary bypass (CPB) was rapidly initiated after hepa-
rinization. On bypass, the patient’s mean arterial pressure was initially
15 to 25 mmHg and was increased within 15 minutes to 45 mmHg. A
tryptase level while on CPB was 59.2 ug/L (normal 11.5 ug/L).

The surgery continued uneventfully. The patient was weaned from
CPB using inotropic support and was transferred to the intensive care
unit. On postoperative day 2, inotropic support was discontinued. One
week later, the child was discharged home without any evidence of
neurologic sequelae. Postoperative immunologic enzyme-linked immu-
nosorbent assay testing showed a negative test for latex allergy, a
negative aprotinin-specific IgE titer, and a positive aprotinin-specific
IgG4 titer.

During preoperative evaluation of the child, the mother had men-
tioned that her child was allergic to milk. On further questioning after

the event, the mother revealed that, since birth, her child was diagnosed
as having milk intolerance and was put on formula. At the age of 1.5
years, while eating ice cream containing milk, the patient developed a
severe allergic reaction, with tachycardia, tachypnea, vomiting, and
severe lethargy. These symptoms lasted for 2 to 3 hours and resolved
spontaneously. Immunologic RAST tests at that time confirmed the
milk allergy.

DISCUSSION

Aprotinin is a serine protease inhibitor, reducing kallikrein,
plasmin, and trypsin activity.? It has antifibrinolytic, anti-in-
flammatory, and platelet preserving effects. Aprotinin is a 58
amino-acid protein extracted from the bovine lung. It is immu-
nogenic and severe allergic reactions occur mainly after reex-
posure. The incidence of aprotinin anaphylaxis with reexposure
has been reported as 2.8%' to 17%.> However, reviewing this
patient’s old chart showed that he did not receive aprotinin
during his 2 previous surgeries. Furthermore, he did not receive
any biologic tissue sealants that contain aprotinin that may be
used during cardiac surgery.”8 Tissue sealants have been com-
mercially available in the United States since 1998. This patient
underwent 2 previous surgeries in 1994 and 1995, before the
availability of aprotinin-containing tissue sealants.

In the present surgery, the patient developed a severe ana-
phylactic reaction after primary exposure to an aprotinin test
dose (10,000 KIU). During CPB, the tryptase level was high.
Tryptase is released from mast cells only and provides a more
specific marker than histamine for anaphylaxis.® Postopera-
tively, blood testing revealed negative aprotinin-specific IgE,
which eliminates the possibility of previous exposure to apro-
tinin. However, it was positive for aprotinin-specific IgG4
antibodies, which are used as a screening test for food hyper-
sensitivity.!0

Aprotinin-specific IgE may become detectable 1 week after
primary aprotinin contact. IgG4 antibodies have been reported
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in patients with eczema and/or asthma caused by milk intoler-
ance. Also, IgG4 antibodies were reported in patients with
atopic dermatitis and/or bronchial asthma caused by soy bean
hypersensitivity. Serum IgG4 antibody testing to common food
antigens is being offered as a screening test for food hypersen-
sitivity.!® Some patients who have used exclusion diets based
on elevated IgG4 titers have reported improvement in their
symptoms. The reaction to aprotinin thus may be attributed to
the history of severe milk allergy as confirmed by clinical
symptoms and by immunologic RAST tests. Because aprotinin
is a derivative of bovine lung, the patient might have developed
anaphylaxis to aprotinin secondary to cross-sensitization with
milk. Cross-sensitization may occur with other bovine products
such as beef, egg white, and cheese.!' This complication is
similar to the cross-sensitization between protamine, a salmon
sperm derivative, and salmon.!?

In conclusion, the first case is reported of an anaphylactic
reaction after primary exposure to an aprotinin test dose in a
child with a history of severe milk allergy. The child was
negative for aprotinin-specific IgE, which eliminates the pos-
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sibility of previous exposure to aprotinin. However, he had
positive aprotinin-specific IgG4 antibodies, which are often
elevated with a food allergy. The authors believe that this
reaction may be secondary to cross-sensitization between apro-
tinin, a bovine lung derivative, and milk. It is recommended
that special attention be given when administering aprotinin to
a patient with an allergy to milk and/or other bovine products.
The author’s group will not use aprotinin in a patient with
severe milk allergy in the future, even if not exposed to apro-
tinin in the past. The benefit of using aprotinin versus the risk
of an adverse event in such cases is left to the clinician’s
judgment.
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