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Tough Nut to Crack: Transplant-acquired Food 
Allergy in an Adult Liver Recipient
Brian H. Horwich, MD, MS,1 Maria Shtessel, MD,2 Alanna Alvarez, NP,3 Thomas D. Schiano, MD,3 and  

Lauren T. Grinspan, MD, PhD3

Transplant-acquired food allergy (TAFA) is the phenom-
enon in which a de novo food allergy presents after 

transplantation.1 Although more widely reported in pediatric 
literature, liver TAFA remains rare in adults, with only 7 prior 
reported cases.2–4 The underlying pathophysiologic mecha-
nisms, risk factors, and long-term outcomes of liver TAFA in 
adults are not well understood. We present a case of TAFA in 
a patient with no prior allergic history who received a graft 
from a young donor who died from a reported asthma attack.

CASE DESCRIPTION

A 67-y-old man with history of hepatitis C–associated 
cirrhosis complicated by ascites and hepatopulmonary 
syndrome was transplanted with exception points at a 
Model for End-stage Liver Disease-sodium (MELD-Na) 
of 28. Postoperative course was complicated by prolonged 
hypoxic respiratory failure with delayed extubation and 
mild acute kidney injury. There were no episodes of rejec-
tion in the peritransplant period. He was successfully 
discharged on postoperative day 18 with an immunosup-
pression regimen of tacrolimus, mycophenolate mofetil, 
and prednisone.

One month later, he was consuming mixed nuts (cashew, 
almond, and hazelnut) for the first time since transplanta-
tion and developed angioedema of the lips, throat discomfort, 

generalized pruritus, and abdominal pain. Before transplant, 
he reported no history of atopy and regularly consumed pea-
nuts, nuts, eggs, wheat, and soy. Family history was relevant 
for a son with history of atopy and nut allergies. At urgent 
care, he was treated with diphenhydramine and intramuscular 
epinephrine with rapid improvement.

Serologic allergy testing for IgE the following day dem-
onstrated sensitization to numerous allergens including 
peanuts, almond, cashew, soybean, and shrimp. Skin test-
ing could not be performed due to recent diphenhydramine 
exposure. One month later, skin testing was positive for 
peanut, pistachio, cashew, walnut, and brazil nut. Serial 
serologic IgE testing over the following 6 mo demonstrated 
downtrending levels for all allergens tested (Table 1). Repeat 
skin testing demonstrated increasing sensitization to peanut, 
cashew, and pistachio. At 16 mo, the patient no longer has 
sensitization to peanut. He has tolerated ingestion of pista-
chio without reaction and passed a supervised oral challenge 
of cashew. Skin testing for all previously evaluated allergens 
is now negative.

Due to the recipient’s development of TAFA, the donor’s 
medical history was reviewed. The donor was a 20-y-old 
female who presented with severe shortness of breath due to a 
presumed asthma attack. There was no known preceding food 
ingestion. Medical history was notable for atopy and allergies 
to peanuts, chocolate, eggs, wheat, and shellfish. History of 
tree nut allergy is unknown. Serologic IgE testing at age 2 
was positive for peanuts, milk, wheat, pork, and soy (Table 1). 
Information regarding prior skin testing or IgE serologies at 
time of death are unavailable. Due to concern for anaphy-
laxis, epinephrine self-injector was used without response. 
The donor subsequently developed severe anoxic brain injury 
with brain death. There is no information available regarding 
the development of allergy in recipients of other organs from 
this donor.

DISCUSSION

TAFA is a rare phenomenon with sporadic cases in the 
adult literature. Although observed in multiple types of solid 
organ transplantation, it is most frequently seen in liver recipi-
ents.1 Onset is generally within 6 mo of transplant, with many 
experiencing resolution of the allergy within 2 y.2 The first 
report of liver TAFA was the transfer of a peanut allergy from 
a deceased donor who suffered anoxic brain injury following 
an anaphylactic reaction. The recipient, who received a liver 
and kidney, developed a peanut allergy 3 mo following trans-
plantation.5 Since this seminal case, there have been several 

Liver Transplantation

mailto:lauren.grinspan@mountsinai.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0001-7455-280X


2 Transplantation DIRECT   ■   2023 www.transplantationdirect.com

other reports of TAFA in adult and pediatric liver recipients 
including peanuts, soy, wheat, and fish (Table 2).3,6–9

Due to the complexity of the post-transplant immunologic 
environment, the mechanism of TAFA is not well understood. 
One hypothesis is that allergen-specific immunoglobulin E 
(IgE) bound to the donor liver is passively transferred during 
transplantation. When the recipient is subsequently exposed 
to the allergen, a hypersensitivity reaction occurs.5 This may 
explain why TAFA is overrepresented in liver transplant 
recipients and why not all recipients receiving organs from 
the same donor (eg, kidney and pancreas) develop a TAFA.5 
The observation that nearly all adult liver TAFAs are from 
donors who died of atopy-related causes (eg, anaphylaxis 
and asthma) further supports this paradigm as they may have 
higher levels of preformed IgE at time of donation of this large 
organ. Other hypothesized mechanisms include as follows: (1) 

transfer of donor allergen-specific T and B cells and (2) prefer-
ential selection of Th2 lymphocytes by tacrolimus, promoting 
an allergic response.10–13

Epidemiologically, one key difference between adult and 
pediatric liver TAFA is donor allergy status. In children, the 
majority of TAFA cases received liver grafts from donors with 
no prior history of allergies.3 In the largest reported cohort 
of pediatric liver TAFA patients, donor allergy status had no 
significant association with post-transplant allergy develop-
ment.2 In contrast, all previously reported cases in the adult 
liver literature have been recipients whose donors’ cause of 
death was anaphylaxis or history of prior anaphylaxis.5–7,13,14 
Thus, donor allergy status appears to have greater implica-
tions in TAFA development in adult liver transplant recipients.

Strikingly, this case and review of prior reports suggests 
that the age of the donor is likely a significant factor. In all 

TABLE 1.

Serologic IgE testing of recipient and donor with corresponding donor immunosuppression regimen

  Recipient   Donor (U/ml) 

1 mo 2 mo 6 mo 16 mo At age 2

Allergen      
Serology (kU/L)      
 Peanut 1.72 0.74 0.56 <0.10 >100
  Ara H1  0.13 <0.10 <0.10  
  Ara H2  0.24 0.16 <0.10  
  Ara H3  <0.10 <0.10 <0.10  
  Ara H6  0.11 <0.10 <0.10  
  Ara H8  <0.10 <0.10 <0.10  
  Ara H9  0.37 0.24 <0.10  
 Soybean 0.41    16.73
 Milk <0.10    52.08
 Wheat <0.10    10.89
 Egg <0.10    51.59
 Almond 0.39 0.14 0.11 <0.10  
 Brazil Nut <0.10 <0.10 <0.10 <0.10  
 Cashew 0.20 0.19 0.14   
 Hazelnut 0.73  0.27 <0.10  
 Pistachio 0.54 0.38 0.14 0.12  
 Fish and Shellfish      
  Mix     2.04
  Shrimp 0.96     
  Crab 0.15     
  Lobster <0.10     
Skin (wheal/flare, mm)      
 Peanut  6/20 7/0 N  
 Almond  2/0 N N  
 Brazil nut  3/0 N N  
 Cashew  6.5/20 12/0 N  
 Hazelnut  2/0 3/0 N  
 Pistachio  7.5/20 10/0 N  
 Walnut  7/20 5/0 N  
 Pecan  2/0 N N  
 Histamine  8/15 5/0 5/10  
Immunosuppression      
 Prednisone
(mg/d)

10 5 5 –  

 Tacrolimus dose
(mg/12 h)

2 8 9 4  

 Tacrolimus level
(ng/mL)

8.9 6.1 15.3 7.0  

Bolded serologies indicate a positive test result.
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reported cases of adult liver TAFA for which donor informa-
tion is available, the donors have been adolescents or young 
adults under the age of 25 y.5–9,13,15 This inverse association 
between donor age and likelihood of TAFA development has 
similarly been seen in pediatric cohorts.16 Given the liver’s 
immunomodulatory function and higher frequency of TAFA 
in pediatric recipients, it is possible that a younger immune 
system—whether intra- or extrahepatic—is a driver of TAFA 
in solid organ transplantation.

Despite the potentially catastrophic consequences of TAFA, 
there is no consensus regarding risk mitigation strategies in 
liver recipients. As the prevalence of anaphylaxis continues to 
rise globally, it is likely that the frequency of liver TAFA will 
increase.17 Previously, it has been suggested that systematic 
allergy screening of donors be implemented.11 Other recom-
mendations have included that all potential liver transplant 
recipients be screened for allergic symptoms pre- and post-
transplant.1 Given the uncommonness of adult TAFA, univer-
sal screening is unlikely to be practical. The preferred method 
of screening is also unclear. Prior literature in nontransplant 
populations suggests that the allergen-specific IgE-to-total IgE 
ratio is reasonable in predicting reaction to oral food chal-
lenge.18 However, serologic testing in the absence of clinical 
allergic symptoms is not advisable in the post-transplant 
population, as elevated IgE levels are seen in many individu-
als receiving tacrolimus-based immunosuppression.19 As aller-
gen sensitization (elevated IgE without allergic reaction upon 
exposure) is often of little clinical significance, recommending 
food avoidance based on serologic testing alone may place 
undue burden on recipients. Based on existing evidence, refer-
ral to an experienced allergist should be considered for all 
liver recipients who received grafts from donors with history 
of food allergies or atopy.13 This case supports further vigi-
lance in monitoring recipients whose donors died of anaphy-
laxis or atopy-related condition at age <25.

Once a diagnosis of TAFA has been made in an adult, 
there are limited data to guide further management. In pedi-
atric cohorts, the majority of acquired allergies self-resolve 
within several years and may be ameliorated by transitioning 
immunosuppression from tacrolimus to cyclosporine.2,20 Yet 
current guidance is that adults with liver TAFA should avoid 
the offending allergen indefinitely and carry an epinephrine 
self-injector in case of exposure.1,5,8 Based on this case and 
several others, a reasonable alternate strategy is careful moni-
toring with serial IgE serologies and observed food challenge 
is appropriate in select patients after 1 y. These individuals 
should routinely follow with an allergist to screen for interval 
development of new allergies. Recipients and their caregivers 
must be educated on allergen avoidance, as well as signs and 
symptoms of an allergic reaction. Elucidation of underlying 

mechanisms and long-term follow-up of adult liver TAFA is 
important to further guide donor screening protocols and 
prospective management of affected recipients.
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