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ransfer of Peanut Allergy From the Donor to a Lung
ransplant Recipient

mran Khalid, MD,a Edward Zoratti, MD,b Lisa Stagner, DO,a Alan D. Betensley, MD,a Hasan Nemeh, MD,a

nd Lisa Allenspach, MDa

mong solid organs, transfer of peanut allergy from donor to recipient has been implicated after liver
ransplantation. We report the first case in which such transfer occurred after a lung transplant. A 42-year-old
oman with history of sarcoidosis underwent a successful bilateral lung transplant from a donor who died from

naphylactic shock after eating peanut-related food. Seven months later, she ate a peanut butter cookie at a
ransplant support group meeting. Immediately thereafter, she developed an anaphylactic reaction, but survived
ith prompt treatment. During subsequent follow-up, she could recall three prior episodes of wheezing and
ifficulty breathing after eating peanut-related foods. The first episode occurred 4 days after the transplant. Prior
o her transplant, she never had problems eating peanuts. Skin-prick testing confirmed peanut sensitization. She
voided peanuts and, although her skin-prick test became negative, she still manifested peanut allergy when
ormally challenged orally with the food. She was advised to continue abstaining from all peanut-related foods.
his case emphasizes the importance of considering donor allergy transfer when caring for all solid-organ

ransplant recipients in order to avoid a life-threatening event. J Heart Lung Transplant.
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eanuts are one of the leading causes of food-related
llergic reactions in the USA.1,2 Food allergy affects
bout 6% to 8% of children �4 years old and about 2%
f the U.S. population beyond the first decade of life.3 It
ccounts for about 30,000 anaphylactic reactions, 2,000
ospitalizations and 200 deaths each year in the USA.4

llergy to peanuts or tree nuts is responsible for the
ajority of these fatal and near-fatal anaphylactic reac-

ions, which usually happen after accidental exposure to
he food.5–8 Similar trends have been reported in Europe.9

ood-induced anaphylaxis is primarily a clinical diagnosis
nd is often mistaken for status asthmaticus or an acute
ardiovascular event.10 The evaluation should include
areful history-taking, skin-prick testing, radioallergosor-
ent tests and, possibly, an oral food challenge.10

Allergy to peanuts is a mast cell–dependent immedi-
te-hypersensitivity reaction mediated by IgE.11 Trans-
er of this hypersensitivity after bone marrow transplan-
ation is well recognized.12–15 Allergy acquired through
his transfer is thought to result from adoptive transfer
f IgE-producing donor-derived B cells.15 In contrast,
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ransfer of peanut allergy through solid-organ transplant
s thought to be rare. We were able to identify only 2
uch cases published in the literature. One occurred
fter a combined liver–kidney transplant and the other
fter a liver transplant.11,16 In both reports, the liver was
mplicated as the likely organ responsible for transfer of
uch sensitivity based on the fact that other organ
ransplants from the same donors did not transfer
llergic sensitivity to peanuts.11,16 We report the first
ase of transfer of peanut allergy from donor to recipi-
nt after lung transplantation.

ASE REPORT

he donor lungs were from a 12-year-old with history of
sthma who died from anaphylactic shock after eating
eanut-related food. The bilateral lung recipient was a
2-year-old woman with sarcoidosis and pulmonary
ypertension. On her fourth post-operative day, she

ngested a peanut-containing chocolate bar. Soon
fter, she became short of breath. She was treated
ith nebulized bronchodilators and her symptoms

mproved. She did not correlate the episode with
ating the bar nor did she mention this to her
hysicians. Prior to transplant, peanut-containing foods
ad been a part of her diet without any problem. She
as subsequently discharged from the hospital with an

mmunosuppressive regimen that was started immedi-
tely post-surgery and included corticosteroids, azathio-
rine and cyclosporine.
Approximately 5 weeks post-transplant, the patient

as driving to the pulmonary rehabilitation center
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hen she ate a peanut butter sandwich. By the time she
eached the center, she had become extremely short of
reath. She was also found to be hypoxic with oxygen
aturation of 88% and was admitted to the hospital.
xtensive work-up, including bronchoalveolar lavage
nd transbronchial biopsies, did not show any evidence
f infection or acute rejection. The patient’s condition

mproved with supportive therapy. A third episode of
heezing and mild shortness of breath occurred 4
onths post-transplant, when she ingested a piece of
eanut butter cracker at home and was relieved by
lbuterol. Again, she did not associate these events with
ating peanut-related food and failed to mention it to
er physicians.
At 7 months post-transplant, the patient came to the

ospital to attend a transplant support group meeting,
nd ate a peanut butter cookie. She immediately had
evere shortness of breath with significant wheezing
ollowed by lip swelling, urticaria and dizziness. She
as promptly transferred to the emergency depart-
ent. She was in severe respiratory distress, had signif-

cant bilateral wheezing and was profoundly flushed.
er oxygen saturation was 78% on room air and heart

ate was 122 beats/min. She was treated with epineph-
ine, oxygen, albuterol nebulization, intravenous meth-
lprednisolone, ranitidine and diphenhydramine. Her
hest radiograph was normal. Her condition improved
fter the treatment and she was discharged after over-
ight observation in the hospital.
In retrospect, the patient could now clearly relate the

rior three episodes of wheezing and difficulty breath-
ng with the ingestion of peanut-related foods. These

ere the only times she ate food with peanut derivative
nd did not have any episode of dyspnea otherwise. She
id have two episodes of asymptomatic mild rejection
t 1 month and 6 months post-transplant, diagnosed on
outine surveillance biopsies and treated successfully
ith high-dose steroids.
The patient was referred to the Allergy Clinic for

esting of possible food allergens. She underwent skin
esting with various nuts and foods and was found to
ave a positive skin-prick test to peanuts only. She was
dvised to strictly avoid peanut products, for which she
omplied, except for a few instances where she inad-
ertently ingested minute quantities of peanut-deriva-
ive foods and used albuterol inhalation for successful
ymptom relief.

Upon re-evaluation 5 years post-transplant, the pa-
ient was found to have a negative skin test to peanut,
s well as undetectable peanut-specific IgE levels by in
itro enzyme-linked immunoassay (ELISA) testing
�0.35 kU/liter; Pharmacia-ImmunoCAP method). She
as offered a confirmatory oral peanut challenge test,

ut she declined at the time (Table 1). i
Subsequently, repeat peanut skin-prick testing was
erformed 7 years post-transplant, which was again
egative. With the patient’s consent, an open oral
eanut challenge was then performed. Baseline pulmo-
ary function on the day of challenge revealed a forced
xpiratory volume in 1 second (FEV1) of 1.09 liters
47% predicted) and a FEV1/forced vital capacity (FVC)
f 53 liters, similar to her recent spirometric values.
ucosal and graded oral challenge was tolerated until

0 minutes after the ingestion of one peanut, when she
eported chest tightness. Her FEV1 at that time had
ropped to 0.87 liters (20% decline). Further challenge
as terminated taking into account patient’s already
orderline pulmonary status. FEV1 normalized to 1.16

iters and symptoms resolved after albuterol administra-
ion.

The other recipients from the donor were then
hecked. One person received a kidney–pancreas and
nother had a kidney transplant from the same donor,
ut neither reported any problems with peanuts.

ISCUSSION

e report a case of transfer of symptomatic peanut
llergy from the donor to a lung transplant recipient.
his suggests that transfer of food allergy can occur in
olid-organ transplants other than the liver. The initial
llergic reactions in our patient were less severe, and
ay be partly explained by the high dose of corticoste-

oids the recipient was on early after the transplanta-
ion. Although our donor died from an anaphylactic
eaction, the lungs were still transplanted and the
ecipient is still doing well 7 years post-transplant. This
upports the notion that anaphylactic shock in itself
hould not be a contraindication for transplantation as
ong as the donor’s PaO2/FIO2 before harvest is �350
nd other eligibility criteria are met.17

It is very difficult to ascertain the exact mechanism
y which allergy was transferred in our patient. As the

able 1. Skin-prick Testing Resultsa

llergen

7 months
post-transplant

(scale from 0 to 4�)

5 months
post-transplant

(wheal/flare mm)

aline control 0 No wheal/flare
istamine control 3� 10/25
eanut extract 3� No wheal/flare

Wheal and flare measurements were not recorded on initial testing at 7 months
ost-transplant. The following standard scoring system was used at our

nstitution at the time of testing: 0—no skin reaction or reaction no different than
egative control; 1�—erythema �21 mm; 2�—wheal diameter �3 mm and
rythema �21 mm; 3�—wheal diameter �3 mm with surrounding erythema;
�—wheal diameter with pseudopods and surrounding erythema.
nitial reaction occurred in the patient 4 days after the
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ransplant, it is possible that passive transfer of anti–
eanut IgE may have occurred from the donor to the
ecipient via donor mast cells.18 Human lung tissue
ontains approximately 600,000 mast cells per gram with
ach mast cell possessing approximately 135,000 IgE
eceptors.19 Serum IgE has a half-life of only 2 to 4 days,
ut once IgE binds to mast cells the biologic half-life is
rolonged.20,21 This conforms to the observation that
assive transfer of IgE in the Prausnitz-Küstner and
alzer reactions can persist for up to 6 months.16,20

Although mast cells bind IgE with high affinity, the
arge burden of transplanted mast cells could degranu-
ate with release of mediators in the recipient after
eanut exposure, causing the observed symptoms. In
ddition, the presence of a positive skin test after the
naphylactic episode suggests that sufficient peanut-spe-
ific IgE was released from the transplanted mast cells
ith subsequent binding to mast cells in the skin. This,
owever, does not explain the positive food challenge
years post-transplant in the absence of a positive

kin-prick test and undetectable peanut-specific IgE,
nless local pulmonary persistence of IgE is hypothe-
ized.

Another likely mechanism that could explain the
ersistence of allergy is what was described in the case
f a liver transplant patient.11 Peanut-specific IgE-produc-

ng B cells or peanut-specific Th2 lymphocytes transferred
rom the donor at time of surgery can induce peanut-
pecific IgE in the recipient and may explain the persis-
ence of allergy even well after the transplant (Figure 1).

Just like the fundamental questions of why food
llergy develops in one person and not another and
hy only some foods are frequently implicated in this
rocess is unknown, the exact mechanism responsible

or the transfer of allergy remains to be elucidated.16,22

n the interim, it is imperative that physicians take extra

igure 1. Possible mechanisms of transfer of peanut allergy from the

onor to a transplant recipient.
aution when solid-organ donors are known to have
evere food allergy. Allergen skin testing and cautious
ood challenge may be a prudent and conservative
pproach in selective recipients from such donors. This
imple step could help avoid a life-threatening incident
n this already high-risk patient population.
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