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Objectives

• 1) Review the pathogenesis and epidemiology of pollen-food 
allergy syndrome (PFAS)

• 2) Discuss recent consensus recommendations for 
management of PFAS



Case:  13 yo male

• As a preschooler, had atopic dermatitis and asthma which was 
outgrown at school age

• Since ~7 yo, has had spring/summer nasal and eye symptoms, 
managed with non-sedating oral antihistamines as needed

• In the past 3 years, has had localized itching in the 
mouth/throat with apple, peach, & plum



Pathogenesis and epidemiology of PFAS



OAS vs PFAS

• Oral allergy syndrome (OAS) 

– First proposed in 1987

– Used to describe the symptoms of allergy to various foods in patients sensitized 
to aeroallergens

• Pollen-food allergy syndrome (PFAS)

– Used in 1995

– Better characterizes the pathogenesis and avoids confusion re: possible 
symptoms

Carlson G, Coop C. Ann Allergy Asthma Immunol. 2019 Oct



Common PFAS allergens

• Sensitization to aeroallergen followed 
by cross-reactivity

• Profilins & PR-10 (pathogenesis-related 
proteins)
– Labile proteins easily denatured

– Symptoms with fresh forms, but able to 
tolerate cooked/processed forms

– Generally non-anaphylactic

• Lipid transfer proteins
– Proteins resistant to heat/digestion

– Severe, anaphylactic reactions possible

– Well described in Southern Europe

Carlson G, Coop C. Ann Allergy Asthma Immunol. 2019 Oct



Kato Y et al. Allergol Int. 2025 Jan



Epidemiology

• Estimates of PFAS prevalence vary according to geographic region

– E.g.) 4.7-20% of children and 13-53.8% of adults

• Another method for estimating prevalence

– Allergic rhinitis ~20-50% of population

– 47-70% of patients with pollen allergy experience PFAS

– Therefore estimated prevalence PFAS ~9.4-35%

• PFAS generally a low risk condition

– Estimated 3% have systemic symptoms without oral symptoms, and 1.7% have 
anaphylaxis

– E.g.) LTP (Pru p 3) in peach well described in Spain

Carlson G, Coop C. Ann Allergy Asthma Immunol. 2019 Oct

Kato Y et al. Allergol Int. 2025 Jan



Diagnosis

• Index of suspicion for symptoms with fruits, vegetables, legumes

• Confirm sensitization to pollen associated with the causative food

• Prick to prick SPT with raw food

– When booking patient can ask them to bring in the raw food

• Component testing

– Individual component tests

– vs Multiplex arrays:  ImmunoCAP ISAC or AllergyExplorer (ALEX) not universally 
available and possible clinically irrelevant sensitization
• To be cost effective ISAC would have to replace at least 13 single IgE tests

Carlson G, Coop C. Ann Allergy Asthma Immunol. 2019 Oct

Kato Y et al. Allergol Int. 2025 Jan

Westwood M et al.  Health Technol Assess. 2016 Sep



Carlson G, Coop C. Ann Allergy Asthma Immunol. 2019 Oct



Carlson G, Coop C. Ann Allergy Asthma Immunol. 2019 Oct



Could a similar phenomenon exist for shrimp?

• “Mite shrimp allergy syndrome”?

• A hypothetical condition extrapolated 
from PFAS

• Primary sensitization to heat labile 
arginine kinase protein in dust mite, 
followed by cross-reactivity in shrimp

• Oropharyngeal symptoms only

• More research needed

Tuano KTS, Davis CM. J Allergy Clin Immunol Pract. 2018 Nov-Dec



Recent consensus recommendations for 
management of PFAS



J Allergy Clin Immunol Pract. 2024 Dec



Delphi consensus process

• International panel of 25 experts (allergists, scientists, 
dietitians)

• Conducted electronically on REDCap

• RAND/UCLA methodology

• Consensus if median appropriateness/agreement level at least 
8 (scale of 1-9), & DI (disagreement index) < 1

• After 2 Delphi rounds, consensus on 14 revised statements





Categories of recommendations



Patient education

• Statement 1. Individuals with PFAS may benefit from education about 
the mechanistic basis of their PFAS.

• Statement 2. Reactions in PFAS are mostly benign and limited to the 
oropharynx, although, rarely, more severe symptoms may occur.

• Statement 3. Certain foods associated with PFAS (nuts, soy beverages, 
smoothies/fresh juices), especially if consumed rapidly or in large 
amounts, might rarely trigger systemic symptoms.



Patient education, cont’d

• Statement 4. Certain factors have been reported to increase the 
severity of PFAS symptoms including medications (eg, proton pump 
inhibitors [PPIs], nonsteroidal anti-inflammatory drugs [NSAIDs]), 
bariatric surgery, uncontrolled asthma, fasting, and exercise).



Asero R et al. Allergy. 2021 May



Dietary avoidance and food processing

• Statement 5. Individuals with PFAS limited to oral symptoms may 
choose to avoid only the raw forms of the responsible fruit/vegetable.

• Statement 6. Patients with PFAS limited to oral symptoms may choose 
to continue to ingest the responsible fruit and vegetable if well-cooked 
but are cautioned that roasting may not eliminate the risk of reaction 
with nuts.

• Statement 7. Lighter cooking methods (eg, steaming or stirfrying) may 
be insufficient to fully denature the allergens relevant to PFAS.



Dietary avoidance and food processing, cont’d

• Statement 8. Patients should be educated on the higher allergen 
content in the peels and seeds of fruits but cautioned that peeling and 
removing the seeds are usually insufficient means for preventing 
symptoms of PFAS.

• Statement 9. Patients with PFAS characterized by systemic reactions (ie, 
symptoms extending beyond the oropharynx) should strictly avoid the 
responsible fruits and vegetables.



Treatment of acute reactions

• Statement 10. When possible, modifiable risk factors for systemic
reactions should be identified and mitigated in patients with PFAS to 
decrease the risk of life-threatening anaphylaxis.

• Statement 11. Mild symptoms of PFAS limited to the oropharynx often 
resolve without treatment; a nonsedating antihistamine can be used for 
uncomfortable symptoms.



Treatment of acute reactions, cont’d

• Statement 12. PFAS with a history of systemic reaction (defined as 
having symptoms that extend beyond the oropharynx) may be at a 
higher risk for future severe reactions. An emergency treatment plan 
and a prescription of an EAI (epinephrine autoinjector) should be 
offered.

• Statement 13. Individuals with PFAS limited to the oropharynx and who 
have risk factors for systemic reactions (PPI or beta-blockers use, gastric 
bypass surgery, or asthma) benefit from a shared decision-making 
approach when discussing the need for an EAI.



Al-Shaikhly T et al. J Allergy Clin Immunol Pract. 2024 Dec



Immunotherapy for PFAS

• Statement 14. Pollen AIT via subcutaneous or sublingual route is not 
proven to alleviate symptoms of PFAS. PFAS is not an indication for 
pollen AIT.



Other treatment considerations not reaching consensus

• Individuals with PFAS may be offered oral immunotherapy only in a 
research capacity.

– Appropriateness 7, DI 0.164

• Omalizumab might be offered to patients with PFAS as a treatment 
strategy.

– Appropriateness 5, DI 1.290



Kato Y et al. Allergol Int. 2025 Jan



• Peeled grated golden delicious apple/yogurt 
mixture (buildup from 1g to 128g apple) = 1 whole 
small apple

• 9 patients, mean 38yo

• Median max tolerated amount at baseline OFC = 4g

• Home-based OIT protocol completed average 39 
days

• No severe reactions.  3 mild angioedema.

• 8 did follow-up survey:

– 6 ate multiple types of apple regularly
• 2 developed increased tolerance to other Rosaceae fruits (peach, 

pear, cherry, plum)

– 2 unable to eat regularly and lost tolerance

• Shorter buildup than previous papers (doubling q 3-
7 days instead of 2-3 weeks), & allowed to continue 
buildup despite tingling

Dijkema D et al. J Allergy Clin Immunol Glob. 2024 May 1



Case:  home-based apple oral immunotherapy (OIT)

• 8 yo boy with peanut/tree nut allergy

– Doing well on maintenance OIT to peanut, cashew, hazelnut, walnut, macadamia

• Apple PFAS

– Sensitized to tree/grass pollen (no history of allergic rhinoconjunctivitis)

– Past 1-2 years, throat itch and 7/10 ear itch if eats apple with skin (Ok with whole 
peeled apple), e.g.) Ambrosia

– SPT:  Ambrosia 4.5mm, Fuji 8mm, Honey crisp 9mm, Jazz 9mm, Pink Lady 4mm, 
Red Delicious 5mm

• Home-based apple OIT

– Start daily maintenance dosing with whole peeled Ambrosia apple



PFAS take home messages

• PFAS is generally a low risk condition

• Clinical diagnosis

– SPT with raw food +/- component testing can be considered

• Although uncommon, systemic reactions may occur

– to stable allergens (LTP)

– to labile allergens (PR-10 and profilins):  due to co-factors

– carry an epinephrine device

• Home-based OIT for labile allergens very feasible (safe and minimal 
impact on clinic).  More research needed on efficacy.



Thank you


