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Abstract

Background: Oral allergy syndrome is a unique type of food allergy caused by cross-sensitivity between inhalant allergens

and food allergens. Despite its significant prevalence and potentially serious outcome, the knowledge base and practice

patterns on OAS are not well known among otolaryngologists. Our study is designed to understand the practice patterns of

otolaryngologists in screening, testing, and treating OAS through a web-based survey.

Methods: Three thousand otolaryngologists were randomly selected from a membership list of the American Academy of

Otolaryngology – Head and Neck Surgery. A survey was designed to include demographic questions and questions about

OAS understanding, screening, and management. Surveys were sent to selected otolaryngologists via mail. Responses were

de-identified and analyzed using SPSS.

Results: Out of the 50 survey responses, 46 reported treating environmental allergy in their practices. Twenty eight out of

46 reported knowing about OAS (60.9%). Fifteen out of the 28 physicians screened for OAS (53.6%). Out of the responders

who knew about OAS, 12 (42.9%) reported diagnosing under 5 cases in the past year, 7 (25%) diagnosed 5 to 10 cases, and 7

(25%) reported diagnosed more than 10 cases in the past year. Eleven (39.3%) reported ordering component allergy testing

for food allergies. Twenty six (92.9%) reported using avoidance, 18 (64.3%) prescribed oral antihistamine medications, 14

(50%) prescribed epi-pen, and 19 (67.9%) desensitized patients to environmental allergies as a treatment for OAS. 26 (93%)

reported using more than one of the listed treatments. 10 (36%) reported using all four methods.

Conclusion: Only 60.9% of the responders had a knowledge of OAS. Only 53.6% of those screened for OAS. Current

treatment for OAS includes avoidance of allergens, desensitization of environmental allergens, prescription of oral antihis-

tamine and epi-pen. Nearly everyone (93%) reported using more than one treatment method.

Keywords

allergy, anaphylaxis, cross sensitivity, environmental allergy, food allergy, oral allergy syndrome, pruritus, survey

Introduction

Oral allergy syndrome (OAS), also known as pollen food
allergy syndrome (PFS), is a unique type of food allergy
caused by cross-sensitivity between inhalant allergens
and food allergens. This disease was first described in
1940 where Tuft et al. recognized a type of food allergy
caused by labile antigens found in fresh fruit extracts.
The antigens causing this specific food allergy were dem-
onstrated to be either altered or destroyed by heat
during canning and stewing processes.1 Multiple studies
documented that patients with pollen allergy also had
hypersensitivity towards foods such as nuts, apple, shell-
fish, etc.2,3 The term “oral allergy syndrome” was first
used by Amlot et al. in 1987 as he observed the onset of
symptoms immediately after ingestion of specific foods
and the symptoms were confined to the upper

gastrointestinal tract. It was considered a “syndrome”
by Amlot et al. because systemic symptoms such as urti-
caria, asthma, or anaphylaxis occurred in a proportion
of the patients.4 Valenta and Kraft introduced the theory
that sensitization to airborne pollen allergens led to the
induction of IgE antibodies that cross-reacted with
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homologous food allergens.5 Pollen induced IgE anti-
bodies are able to recognize dietary allergens with the
same epitopes. These proteins share similar primary and
tertiary structures as they are conserved biologically for
vital cellular functions. Profilin, for example, an actin-
binding protein involved in the dynamic turnover and
reconstruction of the actin cytoskeleton, is responsible
for the cross-reaction between birch pollen and hyper-
sensitivity in celery, melon, apple, and pear.6 Other path-
ogenesis related (PR) proteins that were identified to
cause oral allergy syndrome also performed important
functions in lipid transfer, ribosome-inactivation, and
thaumatin like proteins.6 The unique property of pollen-
food allergen cross-reaction sets OAS apart from other
food allergies. Another unique feature of OAS is the sen-
sitivity of OAS allergens to cooking and digestive
enzymes, while allergens in simple food allergies are rela-
tively stable and are less affected by digestive environment
or cooking. Due to its uniqueness in pathophysiology and
presentation, OAS should be treated as a separate entity
that differs from simple food allergy. Due to the cross
reactivity between pollen and food allergens, the term
pollen food allergy syndrome was adopted to demon-
strate the uniqueness of OAS.

The most common presentation of OAS is oral pruri-
tus and tingling of the lips and palate. Rarely, facial rash,
nasal and otic pruritus, mucosal vesicles, congestion,
coryza can occur. As mentioned before, a small portion
of the patients may progress to have systemic symptoms
including nausea, vomiting, abdominal pain, upper respi-
ratory obstruction, or anaphylaxis.4 Symptoms of OAS
usually arise within minutes of ingestions of causal foods.
Due to the labile nature of the allergen, symptoms are
transient and terminate as allergens come into contact
with digestive enzymes in the stomach.

The prevalence of OAS varies greatly between studies
and the true prevalence remains unknown. In children, the
reported OAS prevalence ranges from 4.7% to 26.7%
with large differences between studies and geographical
regions. A study of pediatric patients at aMexican allergy
clinic found a prevalence of 4.7%using skin prick testing.7

Dondi et al. studied a group of Italian children with aller-
gic rhinoconjunctivitis and found an OAS prevalence of
24% among the population.8 Among a group of 120 pedi-
atric patients in Croatia with seasonal allergic rhinitis,
OAS was found to present in 26.7% of the patients.9 A
survey in Japan found an OAS prevalence of 15.6% in
children, with significant differences among four
Japanese cities.10 In adults, the reported prevalence
ranges from 20% to more than 50%. Ivi�cevi�c et al.
reported a prevalence of 45.7% in Croatian adults.11 A
Korean chart review identified a prevalence of 20%
among patients with birch pollen sensitization.12 A
study in Mexico City on patients attending an outpatient
allergy clinic showed a prevalence ofOAS to bemore than

50%.13Ma et al. conducted a survey among allergists and
found that the allergists estimated prevalence of OAS
within patients with rhinitis to be 5% among children
and 8% among adults.14 This wide range of estimated
prevalence in children and adults could stem from geo-
graphical differences of the disease, specifically selected
patient population, under-reporting of mild symptoms,
lack of awareness, or an inconsistency in physician prac-
tice patterns. Additional studies are needed to understand
this unique disease.

Despite its significant prevalence and potentially seri-
ous outcome, the knowledge base and practice patterns
on OAS are not well known among otolaryngologists.
Otolaryngologists treat many patients for allergies or
allergic rhinitis. A large portion of these patients may
also exhibit OAS symptoms and are potentially suscepti-
ble to serious consequence. As mentioned earlier, the
prevalence of OAS among children and adults with aller-
gic rhinitis are estimated to be up to 26.7% and 50%,
respectively.9,13 Thus, it is of vital importance for otolar-
yngologists to practice with the knowledge of OAS and its
treatments in mind. Our study is designed to understand
the practice patterns of otolaryngologists in screening,
testing, and treating OAS through a web-based survey.

Methods

This study received a waiver from the institutional review
board of our institution. Three thousand otolaryngolo-
gists were randomly selected from a membership list of
the American Academy of Otolaryngology – Head and
Neck Surgery. A survey was designed to include demo-
graphic questions and questions about OAS understand-
ing, screening, and management. A link to the survey was
sent via USPS along with a letter that described the inten-
tions of our study. Responses were de-identified and con-
fidential. (Mailings were sent out on 6/10/2020 and
collection stopped on 8/10/2020). Information collected
in the survey is outlined in Table 1.

As of 8/10/2020, fifty out of three-thousand surveys
were completed for analysis. Fifty-three mails were
returned as of 8/13/2020. However, a significant portion
of returned mails were discarded without being recorded
due to the mail handling system of our hospital.

Analysis was performed via SPSS statistics software
as the following. The frequencies of demographic criteria
were collected for the overall responses using the fre-
quency function. The frequency and demographic com-
position of otolaryngologists who treat environmental
allergies was calculated using the frequency function
after filtering out those who do not treat environmental
allergies. The same method was used to calculate the
frequency and demographic composition of otolaryngol-
ogists with the knowledge of OAS. The same method
was also used to calculate the types of screening methods
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and treatments among those who screen for OAS in their
practices. At last, the demographic composition of those
who know about or screen for OAS was compared to
those who did not know about or screen for OAS using
binary logistic regression analysis.

Results

There were a total of 50 survey responses from the day of
mailing to the day of analysis. Demographic information
such as age, gender, location of practice, specialty, and
level of experience are presented in Table 2. Sixty-eight
percent of the responders were over 50 years old. Most
responders (82%) reported as male gender. A majority
of the responders (86%) were general otolaryngologists.
Other reported specialties included allergy, family med-
icine, facial plastic surgery, and rhinology. Seventy per-
cent of the responders were private attendings who have
practiced for more than 11 years. Over half of the res-
ponders practice in the east coast, with 38% in northeast
and 28% in southeast. Eighteen percent of the

Table 1. Survey Questions.

1. What is your age?

a. 25–30 years old

b. 31–35 years old

c. 36–40 years old

d. 41–45 years old

e. 46–50 years old

f. >51 years old

2. I identify as:

a. Female

b. Male

c. Transgender

d. Other

3. I work in the:

a. Northeast

b. Southeast

c. Midwest

d. Southwest

e. Pacific coast

f. Not in the U.S.

4. What is your field of medicine?

a. General otolaryngology

b. Allergy

c. Family medicine

d. Other

5. My level of experience is:

a. Academic attending, 0–10 years

b. Academic attending, >11 years

c. Private attending, 0–10 years

d. Private attending, >11 years

e. Resident

f. Fellow

6. Do you treat environmental allergy?

a. Yes

b. No

7. Do you know about OAS?

a. Yes

b. No

8. Do you screen for OAS?

a. Yes

b. No

9. What method do you use to screen for

oral allergy syndrome?

a. Written questions

b. Verbal history

c. Other

10. Approximately how many cases of oral allergy

syndrome have you diagnosed in the past year?

a. 0–5

b. 5–10

c. >10

11. Do you order component allergy testing

for certain food allergies?

a. Yes

b. No

12. How do you treat OAS? (Can select more

than one answer)

a. Use avoidance as treatment

b. Prescribe oral antihistamine for treatment

c. Prescribe epi-pen

d. Desensitization to environmental allergies

Table 2. Demographic Information of Survey Responders.

Demographic criteria Number Percent

Age

31–35 3 6

36–40 5 10

41–45 4 8

46–50 4 8

>50 34 68

Total 50 100

Gender

Female 8 16

Male 41 82

Transgender 1 2

Total 50 100

Location

Northeast 19 38

Southeast 14 28

Midwest 9 18

Southwest 4 8

Pacific coast 4 8

Total 50 100

Specialty

General otolaryngology 43 86

Allergy 2 4

Family medicine 1 2

Other 4 8

Total 50 100

Level of experience

Academic attending, 0–10 years 4 8

Academic attending, >11 years 7 14

Private attending, 0–10 years 3 6

Private attending, >11 years 35 70

Resident 1 2

Total 50 100
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responders practice in the Midwest. Eight percent prac-
tice in southwest and pacific coast, respectively.

Forty-six (92%) responders reported treating envi-
ronmental allergy in their practices. Out of those who
treated environmental allergy, 28 reported knowing
about OAS (60.9%). Within the 28 responders who
knew about OAS, 15 physicians screened for OAS
(53.6%) using either verbal or written questions, 12
(42.9%) reported diagnosing under 5 cases in the past
year, 7 (25%) diagnosed 5 to 10 cases, and 7 (25%)
reported diagnosing more than 10 cases in the past
year. Eleven physicians (39.3%) reported ordering com-
ponent allergy testing for food allergies.

In terms of treatments for OAS, 26 responders (93%)
reported using avoidance, 18 (64.3%) prescribed oral
antihistamine medications, 14 (50%) prescribed epi-
pen, and 19 (67.9%) desensitized patients to environ-
mental allergies Figure 1. Twenty-six (93%) reported
using more than one of the listed treatments. Ten
(36%) reported using all four methods.

There was no significant demographic difference com-
paring physicians who knew about or screen for OAS
and those who did not know about or screened for OAS
(p> 0.05).

Discussion

OAS is a unique food sensitivity that presents with oral
symptoms soon after ingestion of food allergens. It is
caused by cross reaction between pollen allergens and
food allergens due to shared protein structures. The
prevalence of OAS has been difficult to determine due
to various reasons. The under-diagnosis of physicians,
under-reporting by patients, and variations of the dis-
ease in different geographic regions all play a part in the
discrepancies among reported prevalence. While symp-
toms are usually mild to moderate, they are still distress-
ing to patients.

Otolaryngologists treat a significant number of
patients with allergic rhinitis. Therefore, oral allergy

syndrome is likely to be a diagnosis encountered

during practice. Our study was conducted to determine

the practice patterns regarding OAS among otolaryng-

ologists. Among the survey responders, only 60.9% had

a knowledge of OAS. Only 53.6% of those who knew

about OAS screened for OAS in their practice. A major-

ity of the surveyed otolaryngologists used verbal ques-

tions as a screening method. However, given the low

response rate of our study, it cannot be determined if

this data can be generalized to the survey population as a

whole. Current treatment for OAS includes avoidance of

allergens, desensitization of environmental allergens,

prescription of oral antihistamine and epi-pen. The

majority of our responders who treat OAS use avoid-

ance. Nearly everyone (93%) reported using more than

one treatment method.
While the avoidance of reaction-causing foods is suf-

ficient for OAS, it is important for otolaryngologists to

recognize this condition and to advise patients of the

possible serious complications such as asthma and ana-

phylaxis. According to our survey, only a little over half

of our responders had knowledge of OAS. This result

signifies the importance of raising the awareness of OAS

among otolaryngologists for a pathology that may be

more prevalent than known. We believe that by increas-

ing awareness of OAS among otolaryngologists, more

patients will be educated about OAS and its manage-

ment. Thus, dangerous complications associated with

OAS may be avoided to ensure patient safety.
Limitations of this study include a small survey

responder size and a heavy representation of otolaryng-

ologists who were older than 50 years of age and in pri-

vate practice. In addition, over half of the responders

practice along the east coast, with less representation

of the rest of geographic locations. It was anticipated

that our yield would be low given general low response

yield for mail-in surveys. Future studies are needed to

determine if this data is a true reflection of the knowl-

edge base and practice patterns of otolaryngologists

across the United States. Moreover, data is needed to

investigate the variation in practice patterns due to dif-

ferent demographics. For example, certain geological

locations may have higher rates of allergic rhinitis, lead-

ing to higher emphasis on allergy training during

residency.
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Figure 1. Treatment choices reported by otolaryngologists.
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