Prevalence and characteristics of peanut allergy

in US adults
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Background: Peanut allergy (PA) is the leading pediatric food
allergy and a common cause of anaphylaxis. Little is known,
however, on the prevalence and characteristics of PA in the
adult population and whether phenotypic differences exist
between adult-onset and childhood-onset PA.

Objectives: This study describes the current US population-
level burden of adult PA.

Methods: A cross-sectional food allergy survey was
administered via phone and web in 2015 and 2016, resulting in
nationally representative complex-survey weighted data for
40,443 adults. Reported food allergies were considered
“convincing” if symptoms to specific allergens were consistent
with an IgE-mediated reaction.

Results: The prevalence of current self-reported PA was 2.9%
among US adults, with 1.8% having convincing PA. Over 17%
of adults with peanut allergy reported onset of their PA in
adulthood. In adults with childhood-onset PA, 75.4% reported
physician-diagnosed PA, compared with only 58.9% of adult-
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onset PA. Despite a similar frequency of food allergy-related
emergency department visits within the past year
(approximately 1 in 5 adults with PA allergy), adults with
childhood-onset PA were significantly more likely to have a
current epinephrine prescription compared with those with
adult-onset PA (56% vs 44% respectively; P = .02) and were
more likely to use an epinephrine autoinjector (48% vs 35%,
P =.01).

Conclusions: Approximately 4.6 million US adults have
PA—over 800,000 of whom appear to have developed their
PA after age 18 years. Further examination of phenotypic
differences between childhood-onset and adult-onset PA may
improve understanding and management of adult PA. (J Allergy
Clin Immunol 2021 ;umN: ENE-EEN,)
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Food allergy is a significant health issue that affects millions of
people in the United States.' It impacts not only a person’s phys-
ical health,” but also his/her quality of life,” and daily living;' food
allergy also has large economic implications.” Over the past few
decades, converging evidence indicates that the prevalence of
food allergy has increased both in pediatric and adult popula-
tions™® While the US population-level burden of food allergy
has been more comprehensively characterized in pediatric sam-
ples,”® a recent nationwide survey’ suggests that over 1 in 10
US adults may be food-allergic. This rate is higher than the esti-
mate of 1 in 13 reported for the US pediatric population by the
same survey.® These findings suggest that many adults may not
outgrow their childhood food allergies and/or have developed
new food allergies during adulthood.

Peanut allergy (PA) is a major adult and pediatric food
allergy,'’ with approximately 75% to 80% of pediatric PA cases
persisting into adulthood.''""? Allergic reactions to peanut are
often severe, can occur on first ingestion, and commonly become
more severe over time or after repeated peanut exposure.'*'° Pea-
nut is a leading cause of fatal and near-fatal anaphylaxis.' Man-
agement of PA to date has focused on strict elimination and use
of emergency rescue treatment in the event of exposure or reac-
tion. However, this may change with the development of a
commercialized peanut allergen powder for oral immunotherapy,
which is Food and Drug Administration—approved for patients 4
to 17 years of age. Oral immunotherapy with peanut has been
demonstrated to effectively desensitize patients with PA, allowing
for greater quantities of peanut protein ingestion without symp-
toms and/or reductions in symptom severity.'” While numerous
studies'""'*'®2% have examined the natural history and character-
istics of pediatric patients with PA in the United States, relatively
little is known about the prevalence and characteristics of PA in
adults.
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Abbreviations used

EAI: Epinephrine autoinjector
ED: Emergency department

OAS: Oral allergy syndrome
PA: Peanut allergy

sIgE: Specific IgE

SPT: Skin prick test

This study describes the current burden of PA among US adults,
including its distribution across major sociodemographic groups
and in individuals with key atopic comorbidities. Particular
emphasis is placed on comparing and contrasting adults with
both childhood- and adult-onset PA including risk factors,
reaction symptomatology, and clinical outcomes.

METHODS

Data collection

A US population-based, cross-sectional survey was administered from
October 2015 to September 2016, providing complete responses from 40,443
adults. The study protocol was approved by the institutional review boards of
Northwestern University and the nonpartisan research organization NORC at
the University of Chicago. Detailed information about survey development,
pretesting, sampling, weighting, and statistical procedures have been previ-
ously published.*’ In summary, eligible study participants included adults
(>18 years old) residing in a US household and able to complete the survey
via web or telephone.

As in previous food allergy prevalence surveys,*! this study relied on a
nationally representative household panel for valid population-level infer-
ence. Study participants were first recruited from NORC at the University
of Chicago’s, nationally representative, probability-based AmeriSpeak
Panel, where a survey completion rate of 51.2% was observed (7,218
responses per 14,095 invitees). Each respondent was assigned a base,
nonresponse-adjusted sampling weight, which was then raked to external
population totals associated with age, sex, educational level, race/ethnicity,
housing tenure, telephone status, and census division using iterative propor-
tional fitting to improve external validity. Next, to increase the precision of
the resulting estimates, study data derived from population-weighted
AmeriSpeak responses were augmented by 33,233 additional calibration-
weighted, non—probability-based responses obtained through the Survey
Sampling International Dynamix platform. Survey Sampling International
is a leading survey research organization with a diverse and large web-
based panel of potential participants, who were sampled for the present
study using previously described methods’ designed to minimize self-
selection bias.

Outcome measures

The primary outcome measures for the present study were the prevalence of
childhood- and adult-onset PA. To exclude likely cases of oral allergy
syndrome (OAS) or other non-peanut—specific IgE (sIgE)-mediated condi-
tions, self-reported PA was only considered “convincing” if the most severe
reaction reported to that food included >1 symptom on the stringent symptom
list. In practice, >1 stringent symptom was required for all reported allergies to
be considered “convincing,” even when allergies were reported to be
physician-diagnosed (Fig El in this article’s Online Repository at www.
jacionline.org). Convincing PAs for which respondents reported a physician
diagnosis were considered physician-confirmed. A severe reaction history to
peanut was indicated by the presence of multiple stringent symptoms occur-
ring within >2 of the following 4 organ systems (skin/oral mucosa, gastroin-
testinal, cardiovascular, and respiratory) during the patient’s most severe
reported allergic reaction to peanut.
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Statistical analysis

Complex survey-weighted means and proportions were calculated to
estimate the prevalence of PA and other characteristics among US adults
using STATA 14 svy: commands (StataCorp, College Station, Tex).
Relative proportions of demographic characteristics were compared using
weighted Pearson chi-square statistics, which were corrected for the
complex survey design with the second-order correction of Rao and
Scott’™ and converted into F statistics. Covariate-adjusted complex
survey-weighted logistic regression models compared relative prevalence
and other assessed food allergy outcomes by participant characteristics.
Two-sided hypothesis tests were used, with 2-sided P<.05 considered
to be statistically significant.

RESULTS

The prevalence of current self-reported PA was 2.9% (95% CI,
2.7%-3.1%) among US adults. A reported food allergy was
considered convincing if the specific allergen-induced symptoms
were consistent with an IgE-mediated reaction. Among US
adults, 1.8% met these criteria for convincing PA and 1.3% of
participants overall reported a convincing PA that was also
diagnosed by a physician—a “physician-confirmed” PA. PA
prevalence was greatest in adults 30 to 39 years old, with 2.9%
(95% CI, 2.5%-3.3%) estimated to have convincing PA.

The mean age at which the first peanut-allergic reaction
occurred was 10.4 years among adult patients with a current
physician-confirmed PA. Among adults with PA, 17.5% (95% CI,
14.8%-20.7%) reported adult onset of his or her allergy. Of those
with adult-onset PA, the mean age for the first peanut reaction was
33 years of age, compared with 6.6 years of age among adults with
current, childhood-onset PA.

Demographics

The demographic characteristics of adults with and without PA
are reviewed in Table I. Of adults with PA, 55.6% (95% CI,
51.8%-59.3%) were female, compared with 51.6% (95% CI,
50.9%-52.3%) in the general US population (P = .04). Among
adults with PA, 54.7% (95% CI, 50.8%-58.5%) were white
(non-Hispanic) compared with 65.1% (95% CI, 64.4%-65.8%;
P <.001) of the general US population. Thus, a higher proportion
of nonwhite adults are peanut-allergic relative to their distribution
in the general US population. Differences in PA prevalence were
also observed across income strata, with adults with PA overrep-
resented among those in households earning between $50,000 and
$150,000.

In Table II, the demographics of those with childhood-onset
versus adult-onset PA are compared. Those with adult-onset PA
continue to demonstrate a female predominance (53.0%; 95%
CI, 48.8%-57.1%), but less marked than those with childhood-
onset PA (67.7%; 95% CI, 59.5%-75%). There were no statisti-
cally significant differences between the groups in race/ethnicity
distribution nor household income.

Comorbid conditions

Adults with PA were more likely than their non—peanut-allergic
counterparts to have comorbid other atopic/allergic conditions
including asthma, eczema, environmental allergies, insect sting
allergy, latex allergy, and urticaria (see Table III). Distribution of
comorbid atopic conditions such as asthma and eczema were
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TABLE |. Demographic distribution of adults with current PA versus adults without PA
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Variable Adults without current PA Adults with current PA Unadjusted P value
Race/ethnicity
Asian, non-Hispanic 3.8 (3.6-4.1) 6.3 (4.4-8.9) <.001
Black, non-Hispanic 11.6 (11.2-12.1) 15.5 (12.7-18.8)
White, non-Hispanic 65.1 (64.4-65.8) 54.7 (50.8-58.5)
Hispanic 15.4 (14.8-16.0) 20.9 (17.9-24.2)
Multiple/other 4.1 (3.9-44) 2.7 (1.8-3.9)
Sex
Female 51.6 (50.9-52.3) 55.6 (51.8-59.3) .04
Male 48.4 (47.7-49.1) 44.4 (40.7-48.2)
Age (y)
18-29 21.3 (20.7-22.0) 29.8 (26.6-33.2) <.001
30-39 16.8 (16.3-17.3) 27.2 (23.8-30.9)
40-49 16.8 (16.3-17.3) 16.6 (14.0-19.7)
50-59 18.1 (17.6-18.6) 13.9 (11.4-16.8)
60+ 27.1 (26.5-27.7) 12.5 (10.1-15.4)
Insurance status (only collected on AmeriSpeak sample)
Uninsured 7.6 (6.6-8.8) 2.1 (.6-7.1) .380
Private 64.3 (62.4-66.2) 70.8 (50.0-85.4)
Public 28.1 (26.4-29.8) 27.1 (12.8-48.5)
Household income (US$)
<25,000 16.7 (16.2-17.1) 12.8 (10.6-15.5) <.001

25,000-49,999
50,000-99,999
100,000-149,999
>150,000

22.0 (21.5-22.5)
30.8 (30.2-31.4)
19.6 (19.0-20.2)
11.0 (10.4-11.5)

20.2 (17.6-23.1)

36.8 (33.3-40.4)

22.2 (18.8-26.1)
7.9 (6.1-10.3)

Population-weighted frequency expressed as percent (95% CI).

TABLE Il. Demographic distribution of adults with childhood-onset PA versus adults with adult-onset PA

Variable Adults with childhood-onset PA Adults with adult-onset PA Unadjusted P value
Race/ethnicity
Asian, non-Hispanic 7.0 (4.8-10.2) 3.0 (1.4-6.4) .16
Black, non-Hispanic 15.0 (12.0-18.7) 17.6 (11.7-25.5)
White, non-Hispanic 53.8 (49.5-58.0) 58.9 (49.6-67.7)
Hispanic 21.9 (18.6-25.6) 16.2 (10.1-25.0)
Multiple/other 2.3 (1.5-3.5) 4.3 (1.8-10.1)
Sex
Female 67.7 (59.5-75.0) 53.0 (48.8-57.1) .002
Male 32.3 (25.0-40.5) 47.0 (42.9-51.2)
Age (y)
18-29 34.1 (30.4-38.0) 9.5 (5.5-16.0) <.001
30-39 29.1 (25.2-33.2) 18.4 (13.1-25.2)
40-49 15.5 (12.8-18.7) 21.8 (14.9-30.9)
50-59 12.1 (9.5-15.3) 22.2 (15.6-30.5)
60+ 9.2 (7.0-12.0) 28.0 (20.1-37.6)
Insurance status (only collected on AmeriSpeak sample)
Uninsured 2.0 (0.4-8.7) 2.5 (0.3-16.4) .900
Private 69.9 (44.7-87.0) 73.9 (48.0-89.7)
Public 28.1 (11.4-54.3) 23.6 (8.8-49.8)
Household income ($)
<25,000 12.7 (10.2-15.6) 13.7 (9.1-20.1) .890

25,000-49,999
50,000-99,999
100,000-149,999
>150,000

20.1 (17.2-23.2)

37.5 (33.6-41.5)
2.3 (18.5-26.5)
7.6 (5.6-10.1)

21.1 (15.2-28.6)

33.4 (25.6-42.3)

22.1 (14.5-32.3)
9.7 (5.0-17.9)

Population-weighted frequency expressed as percent (95% CI).

similar between childhood-onset and adult-onset PA, except fora  also more likely to have latex and medication allergy compared
higher frequency of environmental allergies in adult-onset PA  with those with childhood-onset PA (see Fig 1 and Table El in
(37.5% vs 23.2%; P = .002). Patients with adult-onset PA were  this article’s Online Repository at www.jacionline.org).


http://www.jacionline.org

4 WARREN ET AL

J ALLERGY CLIN IMMUNOL
mmm 2021

TABLE Ill. Demographic distribution of adults with convincing PA versus adults without PA

Physician-diagnosed comorbid conditions

Adults without convincing PA*

Adults with convincing PA Unadjusted P valuet

Asthma 12.0 (11.6-12.5)
Atopic dermatitis/eczema 6.6 (6.3-7.0)
Environmental allergies 21.4 (20.8-21.9)
Insect sting allergy 3.8 (3.5-4.1)
Latex allergy 2.3 (2.1-24)
Medication allergy 13.4 (13.0-13.9)
Urticaria/chronic hives 0.9 (0.8-1.0)

25.0 (21.9-28.3) <0017
12.4 (10.2-15.1) <0017
25.7 (22.4-29.3) 01
5.8 (4.0-8.2) .02
4.9 (3.4-7.0) <0017
12.0 (9.6-14.9) 31
1.5 (0.9-2.5) 046

Population-weighted frequency expressed as percent (95% CI).

*#“Adults without convincing PA” includes all adult respondents who were not classified as convincingly peanut-allergic, including patients who reported a PA that did not meet

“convincing” symptom-report criteria.
FStatistically significant at Bonferroni adjusted P value of .05 /7 = .0071.

Adult-onset versus childhood-onset PA

Comparisons between characteristics of adult-onset and
childhood-onset PA are shown in Fig 2 and Table E2 in this arti-
cle’s Online Repository (available at www.jacionline.org).
A similar proportion of adult-onset and childhood-onset PA had
a history of severe reaction, defined as >1 stringent symptom in
>2 different organ systems, with 63.8% and 68.6%, respectively
P =.3).

Asseenin Fig 2, about 1 in 5 individuals in both the adult-onset
and childhood-onset PA groups reported >1 food allergy—related
emergency department (ED) visits in the past year (18.2% vs
20.2%, respectively; P = .59). Yet, patients with childhood-
onset PA were more likely to have a current epinephrine autoin-
jector (EAI) prescription (55.9% vs 43.8%; P = .02). Subjects
with childhood-onset PA were also more likely than subjects
with adult-onset PA to have used an EAI to treat a peanut reaction
(48.1% vs 35.1%; P = .01). A larger proportion of patients with
adult-onset PA than those with childhood-onset PA had used an-
tihistamines to treat a peanut reaction (62.4 vs 49.8%; P = .01).
Among adults evaluated for a food-related indication in the ED
within the past year, the proportion of childhood-onset PA
compared with adult-onset PA with a current EAI prescription
was similar (72.0% vs 83.8%, respectively; P = .31). Similarly,
there was no statistically significant difference in rates of EAI pre-
scription between the 2 groups when examining only those pa-
tients with a lifetime history of >1 food allergy—related ED visits.

Adults with PA with a childhood-onset of PA were 28% more
likely to have a physician diagnosis of their food allergy than were
their counterparts with adult-onset PA. However, there was no
statistically significant difference between the 2 groups in the
method of diagnosis, with similar proportions reporting confir-
matory skin prick test (SPT), peanut-sIgE blood testing, or oral
food challenges.

Adults with adult-onset PA were, however, more likely than
those with childhood-onset PA to report multiple food allergies
(77.8% vs 65.7%; P = .005). Interestingly, the proportion of
adults with PA reporting other common food allergies was similar
irrespective of PA-onset timing, except that adults with PA who
developed their PA during adulthood were significantly more
likely to have a convincing tree nut allergy than were their coun-
terparts with childhood-onset PA (42.4% vs 31.4%; P = .03). Tree
nut allergy was the most common comorbid food allergy among
adults with PA, followed by shellfish allergy (Table IV).

As described in Table V, adults with childhood-onset PA were
more likely to report comorbid childhood-onset allergies to other
common foods. Conversely, patients with adult-onset PA were

more likely to report comorbid adult-onset allergies to other com-
mon foods. The only exception among the “top 9” allergen sen-
sitivities was childhood-onset milk allergy, which was similarly
common among adults with PA irrespective of whether they
developed their PA as a child or as an adult.

Commonly reported peanut-allergic reaction symptoms are
presented in Table E3 in this article’s Online Repository (avail-
able at www.jacionline.org). The most commonly reported symp-
tom among both patients with childhood-onset PA and patients
with adult-onset PA were skin/oral symptoms, followed by respi-
ratory symptoms. Overall, the frequency of specific organ system
involvement in PA reaction symptoms was similar when
comparing patients with adult-onset PA versus patient with
childhood-onset PA.

Discussion

This study determined that the prevalence of self-reported PA
in the US adult population is 2.9%. However, this estimate was
attenuated to 1.8% of the US adult population, or 4.6 million
adults, when cases were restricted to only those reporting allergic
reaction symptoms consistent with convincing PA. Among US
adults, PA was more common among females, non-Hispanic
whites, adults with higher household income, and increased
comorbid atopic conditions such as asthma, eczema, and
environmental allergies.

The prevalence of PA observed in this study is higher than prior
estimates among US adult populations, which have ranged
between 0.6%'* and 1.3%.>* This may be partially explained by
increasing prevalence of PA among the pediatric popula-
tion,”**** of whom only approximately 15% to 20% will outgrow
their PA by adulthood.'** Grundy et al** in 2002, for instance,
described a 2-fold increase in reported PA and 3-fold increase
in sensitization in a UK cohort of children born between 1994
and 1996 as compared to those born in 1989. An American study
showed an increase in pediatric PA prevalence from 0.4% in 1997
t0 0.8% in 2002 and 1.4% in 2008.” A total of 1.3% of respondents
in this study reported a physician-diagnosed, convincing PA, of
which 14.3% had onset of their PA in adulthood. Kamdar
et al*® previously reported that >15% of patients with food allergy
had adult-onset of their food allergy, although their study assessed
food allergies generally rather than PA specifically.

Adult-onset PA is not well characterized in the literature and
this is the first study, to our knowledge, to comprehensively
compare characteristics of patients with adult-onset versus
childhood-onset PA within a US population-based sample.
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Current Atopic Comorbidities by Timing of Current
Peanut Allergy Onset
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FIG 1. Current atopic comorbidities by timing of current PA onset.
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FIG 2. Clinical allergy characteristics by timing of current PA onset. OFC, Oral food challenge.
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TABLE IV. Proportions of childhood-onset PA versus adult-onset PA with other food allergy
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Convincing allergy to:

Proportion of adults who have childhood-onset PA

Proportion of adults who have adult-onset PA

Unadjusted P value*

Tree nut 31.4 (27.6-35.4)
Milk 15.9 (12.9-19.4)
Shellfish 21.0 (18.1-24.2)
Egg 10.3 (8.3-12.8)
Finfish 9.8 (7.8-12.3)
Wheat 8.6 (6.4-11.4)
Soy 7.7 (5.6-10.5)
Sesame 6.1 (4.5-8.2)

42.4 (33.5-51.8) .03
18.7 (12.1-27.8) 5
24.1 (17.0-33.0) 46
10.9 (6.8-16.8) .85
10.4 (6.4-16.4) .84
11.3 (6.8-18.0) 35
11.6 (6.7-19.0) .19
5.2 (2.8-9.5) .66

Population-weighted frequency expressed as percent (95% CI).

*Statistically significant at Bonferroni adjusted P value of .05 / 8 = .00625.

TABLE V. Timing of onset of childhood-onset PA versus adult-onset PA with other food allergy

Variable

Proportion of adults who have childhood-onset PA

Proportion of adults who have adult-onset PA

Unadjusted P value*

Convincing childhood-onset allergy to:

Tree nut 27.6 (24.1-31.4)
Milk 15.2 (12.3-18.8)
Shellfish 16.5 (13.9-19.4)
Egg 9.6 (7.6-11.9)
Finfish 8.6 (6.7-11.0)
Wheat 7.8 (5.7-10.6)
Soy 6.7 (4.7-9.3)
Sesame 5.4 (3.9-7.4)
Convincing adult-onset allergy to:

Tree nut 4.9 (2.9-8.1)
Milk 2.1 (0.8-5.3)
Shellfish 6.0 (4.3-8.3)
Egg 1.8 (0.6-5.3)
Finfish 1.4 (0.8-2.5)
Wheat 1.6 (1.0-2.6)
Soy 1.8 (1.0-3.3)
Sesame 0.9 (0.4-2.1)

1.6 (0.4-5.6) <.001*
10.6 (5.4-19.7) 29
4.7 (2.3-9.5) <.001*
47 (2.1-10.2) 08
3.7 (1.5-8.5) .05
2.0 (0.6-6.4) .02
2.3 (0.9-5.8) 02
1.5 (0.6-3.8) .006
46.9 (37.9-56.2) <.001*
17.3 (11.7-24.7) <.001*
25.5 (18.2-34.4) <.001*
10.1 (6.4-15.6) 001*
8.9 (5.2-14.6) <.001*
13.7 (8.7-21.1) <.001*
17.7 (11.0-27.4) <.001*
5.1 (2.6-9.9) <.001*

Population-weighted frequency expressed as percent (95% CI).
*Statistically significant at Bonferroni adjusted P value of .05 / 16 = .0031.

Demographically, patients with adult-onset PA did not signifi-
cantly differ from patients with current childhood-onset PA with
respect to racial/ethnic or household income distributions. Adult-
onset PA was more common among females relative to males, but
this observed sex difference was smaller than the more dramatic
one seen in childhood-onset PA, where female patients
outnumber males 2 to 1. This is consistent with previous studies
indicating systematic sex differences in food allergy prevalence
across the life span.”’ Specifically, data from numerous
population-based prevalence studies indicate that males are
disproportionately affected by food allergy (and other atopic
conditions)****” at younger ages,” while among adults, females
are at increased risk.””*" Interestingly, previous work, which
posits that sex hormones may play a key role in food allergy
etiology, has observed an attenuation of sex differences around
the time of menopause. However, no such attenuation of the sex
difference was observed here. In fact, the sex differences were
equivalently robust among the youngest (18-29 years) and oldest
(60+) adults (37% male vs 63% female within both groups). In
these data, the sex difference was attenuated earlier, with a similar
sex distribution of PA cases among participants 30 to 59 years of
age (Fig E2).

Interestingly, when comparing the severity of peanut-allergic
reactions reported by participants, estimates of patients with
adult-onset and childhood-onset PA were similar. The proportion
of severe reaction in both exceeded 60% (63.8 vs 68.6%,
respectively; P = .3) as did the proportion presenting to the ED
for a food-related indication within the past year (18.2% vs
20.2%, respectively; P = .59). Patients with childhood-onset PA
were more likely to report >1 lifetime food-related ED visit,
although this is likely less reflective of PA allergy severity than
potential lead-time bias due to earlier diagnosis of PA.

Yet, despite similar markers of PA severity, there were notable
differences in PA management practices between the 2 groups,
depending on onset timing. The 2014 American Academy of
Allergy, Asthma, and Immunology Food Allergy practice param-
eters’' recommend that self-injectable epinephrine be available to
patients with food allergy and that patients and/or caregivers be
instructed in its use. Our study found that despite approximately
1 in 5 individuals with both adult-onset and childhood-onset PA
presenting for food-related indications to the ED within the past
year, only 43.8% (95% CI, 35.1%-52.9%) of adult-onset,
compared with 55.9% (95% CI, 51.6-60.1%) of childhood-
onset PA, had a current EAI prescription (P = .02).
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In agreement with this, patients with childhood-onset PA were
more likely than patients with adult-onset PA to use epinephrine
in treatment of a peanut reaction, while patients with adult-onset
PA were more likely to use antihistamines. While this could be
due to differences in reaction severity between the 2 groups, an
examination of the proportion of severe symptoms such as
wheezing or low blood pressure (see Table E3) revealed similar
symptomatology between the 2 groups. Instead, this may repre-
sent systematic differences in patient education practices
regarding appropriate reaction management and/or reduced ac-
cess to emergency epinephrine among patients with adult-onset
PA.

Prior literature has shown that 79% of peanut and tree nut
reactions had multisystem and/or respiratory allergic reactions on
first ingestion of the allergen.'* PA remains a leading cause of
fatal and near-fatal anaphylaxis.' Bock et al’> showed in their
1994 to 1999 case series that peanut and tree nuts accounted for
>90% of fatalities due to food-related anaphylactic reactions.
A more recent Canadian review of 92 food allergy fatality cases
recorded in the Ontario coroner’s database from 1997 to 2013
also found that peanut was the leading causal food, with delayed
epinephrine use identified as a leading mortality risk factor.*
Notably, the average age of patients at the time of death was 32
years (range 9-78 years). Finally, a 2017 British review of global
fatal anaphylaxis case series concluded that peanut and tree nut
remain the most commonly reported triggers of fatal food-
induced anaphylaxis.”* Epinephrine remains the first-line treat-
ment for anaphylaxis,’' making it exceedingly concerning that
the majority of patients with adult-onset PA and just under one-
half of patients with childhood-onset PA do not report a current
EAI prescription. While a disparity has been noted in the past be-
tween management of food allergy in children versus adults,'*
with 46% of children compared with 23% of adults being pre-
scribed epinephrine, the identification of how the age at food al-
lergy onset contributes to subsequent management in adulthood
is not well-understood and warrants further investigation.

In the present study, patients with adult-onset PA also report
significantly lower rates of physician diagnosis (59%) versus 75%
in childhood-onset PA. This may reflect a medical care gap
between the groups, suggesting lower rates of presentation to a
physician for evaluation of food allergy among patients with
adult-onset PA and subsequently lower rates of current EAI
prescriptions and patient education regarding appropriate reac-
tion management. This variation, as illustrated in Table V, does
not seem to stem from ED management, because adults reporting
a food allergy-related ED visit within the past 12 months had
similar proportions of current EAI prescription irrespective of
whether their PA began during childhood or adulthood. Alterna-
tively, it is possible that this variation in physician diagnosis be-
tween the 2 groups could reflect that a larger proportion of
convincing adult-onset PA may involve non—-IgE-mediated reac-
tions or OAS, as opposed to a discrepancy in physician evaluation.
The former would be consistent with the higher rates of environ-
mental allergies seen in adult-onset PA (37.5% vs 23.2% in
childhood-onset PA). However, the design of this study actively
attempted to exclude such individuals through the diagnostic al-
gorithm presented in Fig E1, which required >1 “stringent” reac-
tion symptom and excluded individuals reporting only mild
oropharyngeal/gastrointestinal symptoms to acknowledged trig-
gers of OAS/food intolerances, respectively. Additional clinical
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work, incorporating specific environmental allergen testing to
differentially diagnose primary food allergy versus OAS cases
would provide further clarifying information, to these ends.

The aforementioned gaps in medical care suggest not only
avenues of future study but also potential areas of intervention.
Future areas of study are needed to examine mechanistic
differences in the etiology of childhood-onset versus adult-
onset food allergy, whether there are outcome variations in rates
of adverse events, anaphylaxis, and fatalities in adult-onset
compared with childhood-onset food allergy. It will also be
important to better characterize whether and to what extent PAs
are managed differently by patients and clinicians depending on
their onset timing, particularly with the advent of emerging
treatments for pediatric PA.

The use of a survey-based design in this study introduces 2
notable limitations. First, the information provided by partici-
pants is self-reported and without confirmatory clinical corrob-
oration such as specific values for patient-reported SPT and sIgE
testing. Second, it is possible that recall bias may influence patient
reporting of reaction symptomatology, particularly in patients
with more distant reactions. Woods et al’> demonstrated that self-
report may overestimate the prevalence of IgE-mediated food al-
lergy when compared with results of SPT. However, their small
study demonstrated a fair level of agreement between SPT and
self-reported food reactions to peanut.

While many of the questions posed by the survey seek to mimic
common questions asked during physician food allergy evalua-
tions, which are also self-reported histories of food reactions and
as such also limited by recall bias, the absence of corresponding
objective testing makes it difficult to determine whether reported
reactions truly reflect IgE-mediated food reactions. Unfortu-
nately, confirmatory testing with the gold standard of double-
blind placebo-controlled oral food challenges for respondents
was unpractical in the context of this national survey of over
40,000 adults. Moving forward, further longitudinal data are
clearly needed to better understand the natural history of PA
among adult patients. This is particularly the case for patients
with adult-onset allergies who our data suggest may be more
inclined to pursue allergen avoidance without consulting an
allergist and therefore may be at elevated risk of unnecessary
peanut avoidance.

In conclusion, PA affects nearly 5 million adults in the United
States. Roughly 1 in 6 adults with PA experienced their first
reaction in adulthood. This study demonstrates that patients
with adult-onset versus those with childhood-onset PA are
demographically similar, with the exception of an overrepre-
sentation of females among patients with childhood-onset PA.
While the reaction severity and symptomatology of patients
with adult-onset PA and those with childhood-onset PA are
comparable, their management appears to differ. Patients with
adult-onset PA are less likely to have a current EAI prescription
compared with their counterparts with childhood-onset PA and
are also more likely to use antihistamines to treat a reaction. In
sum, these data indicate that substantially more US adults are
affected by PA than previously acknowledged, and there are
important phenotypic differences between patients with
childhood-onset versus those with adult-onset PA. Additional
work is needed to further contextualize these differences and
translate these findings into improved food allergy diagnosis,
management, and treatment.
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Key messages

® The estimated prevalence of PA was 1.8% among US
adults, with >1 in 6 adults with PA reporting adult-
onset allergy.

e Disease phenotype and management differed among
adults with PA, depending on timing of PA onset.
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Final analytic sample
(N=40443)

Is there at least one
convincing FA
symptom?

21 stringent

symptom’

Does reaction history
indicate OAS?

e

Convincing FA

Was the FA diagnosed
by a physician?

Of convincing and
confirmed FA: Is the
FA severe?

WARREN ET AL 8.e1

Reported symptom # stringent

No convincing history of

symptom” FA

*Stringent symptoms = hives, swelling (except lip and/or tongue), lip and/or tongue
swelling, difficulty swallowing, throat tightrning, chest tightening, trouble breathing, wheezing,
vomitiing, chest pain, rapid heartbeat, fainting, low blood pressure [Fig 1]

NOTE: Gl symptoms commonly associated with intolerance (except vomiting) # stringent symptom

Allergens commonly associated with OAS'
AND
Reported symptoms = only skin and/or oral

Excluded
probable OAS

mucosa symtoms (except for hives)

*Allergens commonly associated with OAS = peanut, shellfish, tree nut, fin fish, wheat, soy, barley,
rice, seed, spice, fruit, or vegetable

FA was diagnosed by a physician with

confirmatory testing through sIgE, SPT, or food Confirmed FA
challenge
Stringent symptoms only reported Nonsevere

within a single organ system convincing FA

Stringent symptoms reported across
multiple organ systems

Severe convincing FA

FIG E1. Summary of algorithm used to characterize food allergies (FAs) as “convincing,” “physician-
confirmed,” and “severe” using reported allergic reaction symptoms. G/, Gastrointestinal; OAS, Oral

Allergy Syndrome.
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Sex Differences in Convincing Peanut Allergy Prevalence
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FIG E2. Sex differences in convincing PA prevalence.
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TABLE E1. Demographic distribution of adults with childhood-onset PA versus adults with adult-onset PA

Physician-diagnosed comorbid conditions Adults with childhood-onset PA Adults with adult-onset PA P value
Asthma 24.2 (20.9-27.8) 28.6 (21.0-37.6) 32
Atopic dermatitis/eczema 13.1 (10.5-16.1) 9.4 (5.6-15.3) 23
Environmental allergies 23.2 (19.6-27.2) 37.5 (29.1-46.8) .002
Insect sting allergy 5.0 (3.2-7.8) 9.1 (5.0-16.2) A1
Latex allergy 3.6 (2.5-5.3) 10.9 (5.4-20.5) .004
Medication allergy 10.4 (7.9-13.6) 19.5 (13.6-27.3) .006
Urticaria/chronic hives 1.8 (1.1-3.0) 0 .09

Population-weighted frequency expressed as percent (95% CI).



8.e4 WARREN ET AL J ALLERGY CLIN IMMUNOL

mmm 2021

TABLE E2. Characteristics of adults with childhood-onset PA versus adult-onset PA
Proportion of adults who Proportion of adults who

Variable have childhood-onset PA have adult-onset PA P value
Severe peanut allergy 68.6 (64.7-72.2) 63.8 (54.8-71.8) 3
Physician diagnosed FA 75.4 (71.6-78.8) 58.9 (49.3-67.8) <.001
Multiple food allergies 65.7 (61.5-69.6) 77.8 (70.3-83.8) .005
Current epinephrine prescription 55.9 (51.6-60.1) 43.8 (35.1-52.9) .02
>1 lifetime ED visits 66.8 (62.9-70.6) 41.3 (32.8-50.3) <.001
>1 FA-related ED visits in the past year 20.2 (17.1-23.6) 18.2 (12.8-25.2) .59
PA diagnosed via SPT 64.2 (60.0-68.2) 63.0 (542.4-72.5) .84
PA diagnosed via blood test 38.9 (34.8-43.3) 39.4 (29.8-50.0) 93
PA diagnosed via OFC 17.8 (14.5-21.5) 11.7 (6.7-19.6) .14

Population-weighted frequency expressed as percent (95% CI).
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TABLE E3. Symptom characteristics of adults with childhood-onset vs adult-onset PA, proportion % (95% ClI)

WARREN ET AL 8.e5

Symptoms Childhood-onset PA Adult-onset PA

P value

Skin/oral/mucosal tissue

Any stringent skin/oral/mucosal tissue symptom(s)

Hives

Itching

Rash

Swelling

Lip/tongue swelling
Difficulty swallowing
Hoarse voice

Itchy mouth

Throat tightening
Mouth or throat tingling

Respiratory

Any stringent respiratory symptom(s)
Chest tightening

Nasal congestion

Repetitive cough

Trouble breathing

Wheezing

Gastrointestinal

Any stringent gastrointestinal symptom(s)
Belly pain

Cramps

Diarrhea

Nausea

Vomiting

Cardiovascular

Any stringent cardiovascular symptom(s)
Chest pain

Rapid heart rate

Fainting, dizziness, or feeling light-headed
Low blood pressure

75.3 (71.1-79.1)
63.1 (58.8-67.3)
68.8 (65.0-72.3)
76.0 (72.5-79.2)
33.8 (30.0-37.9)
42.0 (37.9-46.2)
47.2 (43.0-51.4)
18.4 (15.2-22.1)
33.2 (29.5-37.1)
37.1 (33.0-41.3)
20.3 (17.0-24.0)

60.1 (56.0-64.1)
30.8 (27.1-34.8)
18.6 (15.9-21.8)
15.7 (12.5-19.6)
33.6 (29.8-37.7)
25.4 (21.8-29.4)

12.1 (9.2-15.6)
18.9 (16.0-22.2)
19.3 (15.9-23.1)
16.7 (13.5-20.5)
16.9 (14.2-20.1)
12.1 (9.2-15.6)

45.4 (41.2-49.6)
15. (12.3-18.4)

18.9 (16.1-22.1)

20.1 (16.5-24.2)
6.3 (4.5-8.8)

68.4 (59.6-76.0)
60.1 (50.9-68.6)
54.0 (44.7-63.0)
58.5 (49.1-67.3)
33.7 (24.9-43.7)
28.2 (20.8-37.0)
37.9 (29.6-47.0)
23.2 (15.5-33.2)
30.2 (22.0-40.0)
41.6 (32.6-51.2)
30.1 (22.2-39.5)

56.5 (47.4-65.2)
28.9 (21.0-38.4)
27.1 (19.2-36.7)
24.9 (17.3-34.5)
34.3 (26.0-43.6)
20.1 (14.2-27.6)

6.8 (3.4-13.2)
27.8 (20.5-36.5)
25.0 (18.3-33.3)
19.4 (13.1-27.8)
18.5 (12.4-26.5)

6.8 (3.4-13.2)

46.5 (37.6-55.6)
9.3 (5.9-14.5)
23.4 (16.6-32.0)
17.3 (11.8-24.6)
7.9 (4.5-13.7)

A2

47

.83
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