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Peanut and fish allergy due to platelet transfusion in a child

Joyce Cheung Yee Ching MD, Wendy Lau MD, Barbara Hannach MD, Julia Elizabeth Mainwaring Upton MD

n 8-year-old boy with no history of
Aallergies received craniospinal radiation

and cycles of autologous transplanta-
tions, which included chemotherapy and blood
product support, for the treatment of medullo-
blastoma. A few weeks after his third cycle, he
experienced anaphylaxis within 10 minutes after
eating salmon; symptoms were angioedema of
the lip, facial erythema, throat discomfort and
fatigue. At the emergency department, he was
hypotensive (80/50 mm Hg). His symptoms
resolved over a few hours after he received di-
phenhydramine. He had eaten salmon often,
without an allergic reaction, and his last inges-
tion was about six weeks before the current pres-
entation. Anaphylaxis from passive transfer of
food-specific IgE was suspected. The patient was
advised to avoid all vertebrate fish and to carry
an epinephrine auto-injector. No skin testing was
performed after this acute event. Specific IgE to
salmon was detectable at 0.63 kU/L on fluoro-
enzyme immunoassay (Phadia ImmunoCAP,
Thermo Fisher Scientific Inc.). Follow-up was
arranged to monitor the salmon-specific IgE and
to plan for possible reintroduction of salmon into
his diet.

Four days after the fish-induced anaphylaxis,
the patient experienced an allergic reaction to
peanuts minutes after eating a chocolate peanut
butter cup; symptoms were vomiting, angio-
edema of the lip and lethargy. At the emergency
department, his blood pressure was normal. His
symptoms resolved over a few hours after he
received diphenhydramine. The patient had often
eaten peanut products and had had a peanut but-
ter sandwich without an anaphylactic reaction
about one month before this presentation. Spe-
cific IgE to peanut, analyzed from the serum
sample sent days earlier for measurement of spe-
cific IgE to salmon, was found to be detectable at
1.05 kU/L on fluoroenzyme immunoassay. A
skin prick test was performed after this second
allergic reaction because of the concern about
multiple sensitizations and for avoidance advice.
The results were positive for peanut, tree nut
mix, fish mix and salmon (Figure 1).
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After being notified of our suspicion of pas-
sive transfer of allergy, Canadian Blood Services
investigated the event and contacted all associ-
ated donors. Only one donor had known food
allergies and described a severe allergy to pea-
nuts, tree nuts, shellfish and all fish, including
salmon. A pooled platelet transfusion suspended
in about 200 mL of plasma from the atopic
donor was inferred to be the source of the pas-
sively transferred IgE. There were no remaining
donor blood products to test for specific IgE.
Canadian Blood Services excluded the donor
from future donations. It did not contact the
donor for confirmatory testing because testing
would not add to blood supply safety.

About 4.5 months after the patient’s allergic
reactions, specific IgE to both salmon and peanut
was undetectable (< 0.35 kU/L). When contacted
with these results and to arrange follow-up about
6 months after his reactions, the patient’s family
had already reintroduced salmon and peanuts to
the patient’s diet, and he continues to eat an
unrestricted diet including fish and nuts. Repeat
skin testing was not performed because there
was no longer a suspicion of allergy. The time-
line of the patient’s infusions, reactions and test-
ing are presented in Figure 2.

Discussion

Food allergies are common in children, with esti-
mates ranging from 1% to 10%, and the preva-
lence is increasing.! The foods most commonly
implicated are milk, eggs and peanuts.! Evalua-
tion includes consideration of the child’s history.

— KEY POINTS

Competing interests: None
declared.

This article has been peer
reviewed.

The authors have obtained
patient consent.

Correspondence to:
Julia Upton, julia.upton
@sickkids.ca

CMAJ 2015. DOI:10.1503
/cmaj.141407

react to previously tolerated foods.

to increased safety of the blood supply.

e Passive transfer of IgE from blood products as a cause of food allergy is
a rare mechanism of a common pediatric problem.

e Unusual causes of food allergy should be suspected in children who

e The prognosis of passively acquired IgE-mediated allergy from blood
products is excellent, with resolution within a few months.

e Reporting suspected passive sensitization causing food allergy can lead
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An allergic reaction to a previously tolerated
food is rare and suggests a diagnosis other than
typical food allergy.!

Passive transfer of allergies through transfusion
of blood products is possible. According to re-
views of the historical context and range of allergic
manifestations from blood products,>? this phe-
nomenon was initially reported in 1919 as a case
of passively acquired horse allergy and has since
been a well-documented experimental mechanism
for allergy transfer. Clinical cases of symptomatic
passive transfer of food allergy from whole blood
transfusion and fresh frozen plasma have been re-
ported.>* In one case, an 80-year-old woman had
an anaphylactic reaction to peanuts two days after
receiving fresh frozen plasma.* A detailed investi-
gation showed that the 19-year-old plasma donor
had a history of peanut anaphylaxis.

Many blood donors have detectable specific
IgE. In one Scandinavian study, as many as 27% of
donors had IgE antibodies to 1 of 14 common aller-
gens, which included food, medication and inhalant
allergens.’> A Canadian study found high rates of

Figure 1: Skin prick testing with multiple food extracts shortly after anaphylac-
tic reaction to peanuts in 8-year-old boy who had received blood products.
Results show strongly positive IgE-mediated reactions to peanut, tree nut mix,

fish mix and salmon.
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self-reported allergies among donors.® Theoreti-
cally, the risk of symptomatic passive transfer of
IgE from transfusions would be high because of the
large number of atopic blood donors. However,
only a few reports have been published. One possi-
ble reason for the paucity of reports is the short
half-life of IgE in circulation, which is estimated to
be only several hours to a few days.” However,
substantial amounts of IgE remain in blood prod-
ucts even after storage of more than a month, and
exposure to IgE is predicted to be highest from
transfusion of fresh frozen plasma, followed by
platelets and then red blood cells.* Once transfused,
the IgE can bind to mast cells and remain detect-
able for weeks to months. Johansson and col-
leagues® examined the passive immunization of
patients receiving donor plasma containing IgE
antibodies to grass allergen. New environmental
allergies developed in the recipients, and basophil
reactivity was detected for up to seven weeks,
while mast-cell allergen sensitivity was hypothe-
sized to have a half-life of two weeks. Given these
features of IgE, passive transfer may happen more
frequently than recognized and reported.

The prognosis of typical food allergy depends
on many factors, including the food and the age of
the patient. Peanut and fish allergies are not out-
grown in most instances.! In contrast, passive
transfer of allergy from blood products has an
excellent prognosis and typically resolves within a
few months. Arnold and colleagues* tracked the
resolution of passively transferred IgE and
showed that peanut-specific IgE dropped from
2.7 kIU/mL at two weeks after the clinical reac-
tion to an undetectable level within two months.

Management

The first-line treatment of anaphylaxis is epineph-
rine.! After diagnosis, food allergies are typically
re-evaluated with an interim history and allergy
testing on an annual basis, even less frequently for
foods less likely to be outgrown (e.g., peanut and
fish).! Given the excellent prognosis of passively
transferred allergy, however, we re-tested our
patient within six months after his reactions and
planned to re-evaluate him after he recovered from
his oncologic treatments. We learned that the
foods had been reintroduced at the family’s discre-
tion, so no controlled challenges were performed.
We endorse a follow-up evaluation before foods
are resumed, to address the appropriateness of
home- or hospital-based reintroduction.

Informing the hospital’s transfusion service of
our suspicion of passive transfer of specific IgE
resulted in an understanding of the potentially
transferred antibodies in our patient and the exclu-
sion of the atopic donor from future donations.
However, it is unclear how best to avoid passive
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transfer of allergy from blood products. Canadian
and American blood service organizations do not
defer donors for having a history of allergy, but
donors are deferred if they have symptoms of
allergies on the day of donation.*® Screening of
blood donors for allergies by questionnaire at the
time of donation is controversial, because self-
reported allergies have not been shown to corre-
late with or predict the actual serologic levels of
IgE antibodies.'® Using questionnaires to reduce
the rare occurrence of severe passive allergy
would result in a substantial loss of donors.®
Overall, passive transfer of allergy from blood
products is rarely reported. Multiple factors, in-
cluding the presence of atopy in the donors, the

Day 1: ——
Autologous
transfusion

Day 2: Pooled —
platelets

Day 4: Pooled —
platelets in
plasma from
atopic donor

Day 7: ——
Apheresis
platelets

Day 9: SAGM ——
red blood cells

B Day 13: Allergic
reaction to salmon
Day 14: ——
Apheresis
platelets —+— Day 15: Specific IgE:
- 0.63 kU/L to salmon
- 1.05 kU/L to peanut*

IB— pay 17: Allergic
reaction to peanut
butter

—-— Day 20: Positive
skin prick test to
salmon and peanut

-— Day 143: Specific IgE to

—  salmon and peanut
undetectable (< 0.35 kU/L);
no food restrictions

Figure 2: Timeline of events in an 8-year-old patient
with peanut and fish allergy from platelet transfu-
sion. Pooled platelets suspended in 200 mL of
plasma from an atopic donor with allergies to pea-
nuts, tree nuts, shellfish and all fish were transfused
on day 4. Allergic reactions occurred 9 and 13 days
after this transfusion. Other platelet transfusions
included plasma from donors without allergies, and
SAGM red blood cell transfusion had less than 5 mL
of plasma from a donor with an unknown allergy
status. SAGM = saline-adenine-glucose-mannitol.
*Requested as add-on measurement in sample
drawn on day 15 after reaction on day 17.

type and volume of blood product given, the half-
life of the specific IgE, and the timing and
amount of exposure to an allergen in the recipi-
ent, contribute to the risk of anaphylaxis.

Conclusion

If a child has an allergic reaction to a previously
tolerated food, an unusual cause should be sought.
Food allergies can be due to passive transfer of IgE
from the plasma component of blood products,
including that found in pooled platelets. When this
mechanism is suspected, the hospital’s transfusion
service can investigate donors to determine their
suitability for continued blood donation. Multiple
allergies can be transferred, and investigations can
reveal which specific IgE antibodies were likely
transferred. There is no simple way to prevent
these rare cases of passive transfer of IgE antibod-
ies without losing safe donors. Food allergy from
passive transfer of IgE has an excellent prognosis
and is worth identifying to avoid unnecessarily
prolonged avoidance of foods.
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