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Adoptive transfer of food allergy via unrelated allogeneic bone

marrow transplant

Transplant-associated allergy (TAA) or transfer of donor-specific
allergy to the transplant recipient is a relatively rare phenome-
non. TAA has been described in related donor bone marrow
transplant (BMT); however, hereditary and environmental factors
may influence development of allergy in this setting. We describe a
case of allogeneic transfer of peanut allergy after a BMT from an
unrelated donor for T-cell acute lymphoblastic lymphoma (T-ALL).

A 43-year-old man was referred to our facility for evaluation for
allogeneic stem cell transplant for his T-ALL. He did not have any
personal or family history of allergy to food products or medica-
tions. He underwent reduced intensity conditioning with fludar-
abine, melphalan, and total body irradiation followed by
HLA-matched (10/10 with DQB1) unrelated donor allogeneic BMT.
He received methotrexate and cyclosporine for graft-vs-host
disease prophylaxis.

On approximately day 60, he developed progressive diarrhea,
abdominal cramping, and weight loss. He did not have rash or liver
function abnormalities. On peripheral blood chimerism after day
60, the CD3 ™ fraction contained approximately 95% donor DNA and
approximately 5% recipient DNA. The CD33" fraction contained
approximately 100% donor DNA and approximately 0% recipient
DNA. On endoscopic evaluation, no morphologic abnormalities
were found in the esophagus, stomach, duodenum, proximal
jejunum, and colon. Random biopsy specimens were obtained,
which revealed mucosal infiltration by eosinophils in the esoph-
agus, stomach, and colon, suggesting a hypersensitivity reaction
(Fig 1). He was treated with oral budesonide.

On day 80 after BMT, he developed acute throat swelling, muffled
voice, and stridor after consuming peanut butter. His symptoms
subsided after systemic corticosteroids and antihistamines. In
retrospect, his previous episode of vomiting and diarrhea had
occurred after eating peanut products. He also had a transient
peripheral blood eosinophil percentage up to 26% during these
episodes. His serum IgE test result was strongly positive for peanut
at greater than 100 kU/L (class 6 positivity) and mildly positive for
hazel nut IgE at 1.13 kU/L (class 2 positive) and brazil nut IgE at 2.32
kU/L. We checked peanut IgE in pretransplant stored serum, and the
result was negative. On querying bone marrow registry, his donor
had reported severe allergy to peanut during preharvest evaluation.
He was advised to strictly avoid peanuts. The results of skin prick
testing to tree nuts were negative, and the patient was offered oral
food challenge to confirm tolerance; however, he declined. His
cyclosporine levels were within the therapeutic range during these
episodes. He did not have any further gastrointestinal symptoms,
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and he tolerated other food types well. He remained asymptomatic
at the time of last follow-up at after day 100 with 100% donor
chimerism of CD3 and CD33 components, and his leukemia
remained in remission.

Allogeneic BMT is an established procedure in management of
various hematologic disorders. It involves eradication of recipient
immune system with conditioning regimen (chemotherapy with or
without radiation) and replacement with donor hematopoietic
stem cells. This way, it provides a unique opportunity to observe the
effect of adoptive transfer of allergen specific IgE and memory B-
and T-cell clones from donor to recipient.

Transfer of donor allergy to the transplant recipient is a rare
phenomenon and has been described mainly in solid organ trans-
plant and less commonly with BMT." In a series of pediatric liver
transplant recipients, the rate of TAA was up to 21%.% In a retro-
spective study, cumulative incidence of food allergy among the
patients who underwent cord blood transplant was 6.6% at 1 year.’
In a series on sibling- donor BMT, a total of 18 nonallergic recipients
were reported to develop allergy after BMT; however, only 5 cases
had conclusive evidence of transfer of allergy from donor to
recipient.’

In a series by Agosti et al,* BMT recipients had increased skin test
reactivity 1 year after transplant. These patients also had increased
exacerbation of allergic rhinitis and asthma. On long-term follow-
up, persistence of allergen specific IgE transferred from donor to
recipient was observed. There was also increased incidence of de
novo allergic sensitization among the recipients.” This finding
suggests a possibility that recipients not only are susceptible to
donor-specific allergy but they also acquire increased predisposi-
tion to develop new allergen specific IgE. Certain HLA-DR and DQ
loci have been associated with allergy, which may increase the
recipient’s susceptibility to develop new allergies. However, HLA
genes comprise only a minor subset of genes responsible for the
development of allergy. This way even in HLA-matched BMT, these
non-HLA genes from the donor may increase susceptibility of
allergy development in the recipient. Conditioning with chemo-
therapy and radiation is associated with mucosal injury and
increased permeability, which may increase exposure to food
allergens to immune system.®

Calcineurin inhibitors, such as tacrolimus and cyclosporine, are
known to induce Ty2-type T-cell responses and a cytokine
environment to promote allograft tolerance. Ty2 response is known
to promote allergic reaction by promoting interleukin 4 and inter-
leukin 5 cytokines and IgE production.” It is also known to increase
intestinal permeability by inhibiting energy production in endo-
thelial cells, which may lead to increased exposure to allergenic
proteins. There is no direct comparison between different
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Figure 1. Colon mucosal biopsy specimens showing increased eosinophils at 85 per
high-power field (hematoxylin-eosin; original magnification x40).

immunosuppressive drugs and incidence of allergic sensitization.
In 1 study of kidney transplant recipients, the rate of clinically
relevant allergy in patients receiving tacrolimus was twice that in
patients receiving cyclosporine (15% vs 8%).5

Presentation of TAA is variable, and delayed onset of clinical
symptoms up to 2 years after BMT has been described. Skin prick
testing and detection of allergen specific IgE by radioallergosorbent
assay testing may help with detecting specific causative allergens.
Management is strict avoidance of identified food allergens and
symptomatic treatment with epinephrine. Switching the immu-
nosuppressive regimen from tacrolimus to cyclosporine may help
based on reports of patients undergoing solid organ transplant.’

Transfer of donor allergy to BMT recipient can cause life-
threatening anaphylactic reactions. Pretransplant donor screening
for common allergens and preemptive avoidance in recipients after
BMT is an option. This case is important because it reveals that
transfer of allergy is possible even in an unrelated donor BMT
compared with previous reports of sibling-matched BMT in which

genetic and environmental factors may confound susceptibility of
recipient to TAA.
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