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Abstract

Background: Food allergy (FA) affects ~10% of adults; however, little is known about the extent
to which FA phenotypes and psychosocial burden vary depending on timing of allergy onset,
whether in childhood or as an adult.

Objective: This study explored FA characteristics according to timing of FA onset in US adults.

Methods: Between 2015 and 2016, a cross-sectional survey was administered to 40,443 US
adults. Complex survey—weighted results were tabulated across key demographic and clinical
strata. Linear regression models explored covariate-adjusted variability in FA-related psychosocial
burden across 3 groups: (1) adults solely with childhood-onset FA, (2) adults solely with adult-
onset FA, and (3) adults with both childhood- and adult-onset FA.

Results: Adults with both childhood- and adult-onset FAs, compared to adults with solely
childhood- or adult-onset FAs, are significantly more likely to have severe FAs (57.3%, 52.6%,
43.2%), physician-diagnosed FAs (54.2%, 52.4%, 33.0%), and multiple FAs (74.8%, 41.0%,
30.3%) (P<.001). Adults solely with childhood-onset FA, compared to adults solely with adult-
onset FA, had significantly lower rates of environmental allergies (27.6% vs 39.2%; P< .001) and
medication allergies (17.3% vs 25.9%; P < .001). Adults with both childhood- and adult-onset FAs
reported highest rates of all comorbidities. Adults solely with adult-onset FA reported significantly
lower FA-related psychosocial burden (P< .05).

Conclusion: Differences exist in reaction severity, health care utilization, atopic comorbidities,
and psychosocial burden according to the timing of FA onset. Future research exploring the
heterogeneity of phenotypic expressions of adult FA may inform underlying mechanisms.
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IgE-mediated food allergy (IgE-FA) affects an estimated 10.8% of adults in the United
States.! Adult IgE-FA is an emerging public health concern,? as half of these adults
reported experiencing a severe reaction, and nearly 1 in 10 adults reported going to the
emergency department (ED) in the past year for IgE-FA-related reactions.> A recent review
article reported that IgE-FA management among adults is costly as a result of higher out-of-
pocket expenses and increased loss of labor productivity compared to pediatric IgE-FA.3
Additionally, previous research outside the United States showed that adults with IgE-FA
experienced higher direct, indirect, and intangible costs than adults without IgE-FA.# While
IgE-FA may resolve during childhood, IgE-FA frequently persists into adulthood.® In a
recent nationally representative survey of over 40,000 US adults, 48.0% of adults with
convincing IgE-FA developed at least 1 new IgE-FA after 18 years of age. Moreover,

25% of adults without history of childhood IgE-FA appear to be developing new allergies
throughout adulthood.”

Emerging evidence indicates that phenotypic differences between childhood-onset and
adult-onset IgE-FA may exist. For example, the most common allergens among adults

with childhood-onset IgE-FA include egg, peanut, and milk,8 while the most commonly
reported adult-onset allergies include shellfish, fin fish, tree nut, and peanut.1-6:9-13 Although
previous research has examined the natural development of IgE-FA during childhood and
adolescence,* little research has been conducted investigating how immune tolerance to
previously consumed foods is lost during adulthood. Previous studies characterizing the
burden of IgE-FA among the adult population have generally not distinguished between
patients with childhood- versus adult-onset IgE-FA.10.11.15 As such, it is unclear whether
factors related to timing of IgE-FA onset—that is, in childhood or adulthood—are associated
with differences in clinical atopy, demographic factors, or other phenotypic characteristics.13

Differences in health care utilization between adults with childhood- and adult-onset IgE-FA
have also not been well examined. While research has found the estimated prevalence

of physician-confirmed IgE-FA, ED visits, and current epinephrine autoinjector (EAI)
prescriptions in adults with IgE-FA, these data fail to differentiate by timing of IgE-FA
development.! Previous research has shown that only about half of adults with IgE-FA have
a physician-confirmed diagnosis, which is lower than the rate in pediatric IgE-FA.18

Additionally, it is not yet known how quality of life (QoL) differs between adults

with childhood-onset IgE-FA and adult-onset IgE-FA. A recent study characterized the
psychosocial burden of IgE-FA among a population-based sample of US adults and
found specific demographic characteristics and allergic conditions to be associated with
increased psychosocial burden.1® While this study suggested that certain aspects of health
care utilization, such as EAI prescriptions and ED visits, were associated with a greater
IgE-FA-related psychosocial burden among the population of adults with IgE-FA, 6 the
research remains mixed. One study exploring specific factors that affect QoL in children
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and adults with 1gE-FA found no association between current EAI prescriptions and QoL
impairment.1’

To better understand the phenotypic characterization of childhood- and adult-onset IgE-

FA among adults in the United States, we aimed to characterize the distribution and
determinants of IgE-mediated FA in 3 US adult subpopulations: (1) adults with solely
childhood-onset IgE-FA, (2) adults with solely adult-onset IgE-FA (over 18 years of

age), and (3) adults with both childhood- and adult-onset IgE-FA. Utilizing convincing
symptom reports, likely cases of IgE-mediated FA were identified in these 3 subpopulations.
We sought to explore differences in sociodemographic predictors, IgE-FA severity,

reaction characteristics, health care utilization, atopic comorbidities, and IgE-FA-related
psychosocial burden among these 3 groups (Fig 1).

METHODS

Eligible study participants included adults (=18 years old) who resided in a US household
and were able to complete the survey in English or Spanish online or by telephone.

Similar to the 2009-2010 national pediatric IgE-FA prevalence survey,!® this study relied
on a nationally representative household panel to support population-level inference. Study
participants were first recruited from NORC at the University of Chicago’s, nationally
representative, probability-based AmeriSpeak panel. NORC is a private independent
survey research organization, founded in 1941 as the National Opinion Research Center.
Respondent weights were reconciled with external population totals associated with age,
sex, education, race and ethnicity, housing tenure, telephone status, and census division
via iterative proportional fitting to improve external validity. To increase the precision

of population parameter estimates, the population-weighted AmeriSpeak responses were
also augmented via iterative proportional fitting with calibration-weighted, non—probability-
based responses obtained through Survey Sampling International. The complex survey
development, sampling, weighting, and analysis procedures utilized for the current study
have been previously detailed.!

Outcome measures

Reported FAs were only considered to be convincingly IgE mediated if the most severe
reaction reported to that food included at least 1 symptom on the stringent symptom list
developed by our expert panel, even if IgE-FAs were reported to be physician diagnosed
(see Fig E1 in this article’s Online Repository at www.jaci-global.org). The “convincing
IgE-FA” definition is intended to identify cases of IgE-mediated FA. Timing of allergy onset
and outgrowing an allergy (if applicable) were assessed for each specific allergy. Childhood-
onset IgE-FA is defined as having onset of the first food allergen-specific reaction before age
18. Convincing IgE-FAs for which a doctor’s diagnosis was also reported were considered
to be physician confirmed. A severe reaction history was indicated by report of multiple
specific stringent symptoms occurring within 2 or more of 4 organ systems (skin/oral
mucosa, gastrointestinal, cardiovascular, and respiratory) in response to the question, “Think
back to the most severe allergic reaction to ... that you have ever had. What were your
symptoms?”
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Both current and outgrown IgE-FAS were assessed. A complete description of the survey
development, testing, and categorization of allergy type has been previously published.! The
Food Allergy Independent Measure (FAIM) was administered to all respondents reporting a
current IgE-FA. This validated measure contains 6 questions, which are scored on a 1-to-7-
point scale, with higher scores indicating greater psychosocial burden and lower FA-related
QOL.lg

Statistical analysis

RESULTS

Complex survey—weighted means and proportions were calculated to estimate most
quantities of interest including IgE-FA prevalence and frequency of specific demographic
and clinical characteristics among sampled US adults by Stata 17 software (StataCorp,
College Station, Tex) using ‘svy: commands.’ 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 Fstatistics. Covariate-adjusted complex survey—weighted logistic
regression models compared relative prevalence and other assessed IgE-FA outcomes by
participant characteristics. Linear regression models explored covariate-adjusted variability
in IgE-FA-related psychosocial burden. Two-sided hypothesis tests were used; 2-sided P <
.05 was considered statistically significant.

Demographic distribution of adults with IgE-FA

Surveys were completed by 40,443 adults living in the United States. A survey completion
rate of 51.2% (7,218 responses of 14,095 invitees) was observed from the population-
based AmeriSpeak panel, from which prevalence was estimated. As reported in Table

I, demographic characteristics of the weighted sample were representative of the US
general adult population. Among adults with IgE-FA, 51.9% (95% confidence interval
[CI], 50.2-53.7) had solely childhood-onset IgE-FA, 21.1% (95% CI, 19.8-22.5) had solely
adult-onset IgE-FA, and 27.0% (95% ClI, 25.4-28.7) had both childhood- and adult-onset
IgE-FA (Table I).

These survey data indicate that although there is substantial heterogeneity among US adults
with IgE-FA regarding the typical timing of IgE-FA onset, older people are more likely to
report the onset of each IgE-FA during adulthood. However, some of these specific IgE-FAs
are far more likely to start during adulthood (eg, wheat, soy), while others are more likely to
start during childhood (eg, peanut, sesame) (Fig 2; and see Fig E2 in the Online Repository
at www.jaci-global.org).

Characteristics and severity of adult IgE-FA

Adults with solely childhood-onset IgE-FA were more likely to report a history of =1
severe food-allergic reactions (52.6% vs 43.2%, P < .001), physician-diagnosed IgE-FA
(52.4% vs 33.0%, P< .001), and multiple IgE-FAS (41.0% vs 30.3%, P < .001) compared
to adults with solely adult-onset IgE-FA. Adults with both childhood- and adult-onset
IgE-FA were also more likely to report a history of =1 severe food-allergic reactions
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(57.3%), physician-diagnosed IgE-FA (54.2%), and multiple IgE-Fas (74.8%) than either
group individually (Table I1). This trend in adult IgE-FA was consistent across the 9 most
common food allergens with adults with solely childhood-onset IgE-FA reporting higher

rates than adults with solely adult-onset IgE-FA (see Table E2 in the Online Repository at
www.jaci-global.org).

Adults with solely childhood-onset IgE-FA also reported significantly higher rates of current
EAI prescriptions (28.2% vs 18.1%, P< .001), 1 or more lifetime ED visits (44.9% vs
23.1%, P<.001), and 1 or more allergy-related ED visits in the past year (9.5% vs

4.9%, P<.001) compared to adults with adult-onset IgE-FA. This trend also remained
consistent across the 9 common food allergens, with childhood-onset rates being higher than
adult-onset rates (Table E2).

In general, adults with solely adult-onset IgE-FA reported significantly lower rates of
diagnostic testing than adults who had IgE-FA onset in childhood (Table I1).

Specific FA reaction symptoms respondents reported experiencing during their most severe
food-allergic reaction differed greatly between adults with childhood-onset and adult-onset
IgE-FA. Across the 9 most common food allergens, adults with childhood-onset IgE-FA
reported a higher frequency of stringent skin, respiratory, gastrointestinal, and cardiovascular
symptoms than the adults with the corresponding adult-onset IgE-FA. Even when analyzing
the most prevalent IgE-FAs among adults (shellfish, finfish, tree nuts, and peanut), adults
that developed the same IgE-FA during childhood were more likely to report severe reaction
symptoms categorized (see Table E1 in the Online Repository at www.jaci-global.org).

Comorbid conditions among adults with IgE-FA

Among adults with IgE-FA, the prevalence of specific physician-diagnosed comorbid
conditions varied considerably depending on the timing of IgE-FA onset. Adults with solely
childhood-onset IgE-FA, compared to adults with solely adult-onset IgE-FA, had higher
rates of asthma and atopic dermatitis. Comparatively, adults with solely adult-onset IgE-FA,
compared to adults with solely childhood-onset IgE-FA, had higher rates of environmental
allergies, medication allergy, insect sting allergy, and latex allergy. Adults with both
childhood- and adult-onset IgE-FA reported the highest rates of all atopic comorbidities
assessed by the survey. Survey data showed that respondents with greater numbers of
comorbid atopic conditions were more likely to have adult-onset IgE-FA. Conversely, an
increase in comorbid conditions was associated with decreased odds of an adult having
solely adult-onset IgE-FA (Table I11).

QoL among adults with IgE-FA

After adjustment for demographic and atopic disease characteristics, there were differences
in QoL impairment for adults with IgE-FA, depending on timing of IgE-FA onset.
Specifically, adults with solely adult-onset IgE-FA reported lower levels of QoL impairment
compared to adults with solely childhood-onset IgE-FA and adults with both childhood- and
adult-onset IgE-FA (Fig 3).
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DISCUSSION

To our knowledge, this is one of the first studies to describe IgE-FA distribution and
determinants among (1) adults with solely childhood-onset IgE-FA, (2) adults with solely
adult-onset IgE-FA, and (3) adults with both childhood- and adult-onset IgE-FA,; as such,

it provides data that help articulate differences in sociodemographic predictors, IgE-FA
severity, reaction characteristics, health care utilization patterns, atopic comorbidities, and
IgE-FA-related psychosocial burden according to timing of IgE-FA onset. The estimated 14
million US adults with solely childhood-onset IgE-FA reported higher frequency of severe
symptoms than the estimated 5.8 million adults with only adult-onset IgE-FA. Adults with
childhood-onset IgE-FA had higher rates of health care utilization, with more than half
having a physician-confirmed IgE-FA diagnosis, compared to only 30% of adults with adult-
onset IgE-FA. The adults with childhood-onset IgE-FA also reported higher QoL impairment
than adults with solely adult-onset IgE-FA.

The demographic data from this study revealed sex differences in age-specific IgE-FA:

men had a higher prevalence of IgE-FA in all 3 categories of adults with IgE-FA, but
women had a higher risk of developing adult-onset IgE-FA. However, the demographic
characteristics associated with pediatric IgE-FA, such as race and ethnicity, were not directly
associated with the risk of adult-onset IgE-FA. The demographic characteristics of each
group of adults with IgE-FA align with previous research indicating that childhood-onset
IgE-FA is more prevalent among male subjects, and that female subjects have a higher

risk of developing IgE-FA during adulthood.®:8:11.12 Among adults with IgE-FA, older
adults (40-60+ years) with IgE-FA were more likely to have developed IgE-FA during
adulthood. This is consistent with previous findings that IgE-FA onset may occur at any
time during adulthood, and that IgE-FA tends to persist once developed.8:912 In the present
cross-sectional study, race and ethnicity, income, and age were not predictive of adult-onset
IgE-FA. However, existing research demonstrates that these demographic factors may affect
the incidence of childhood-onset IgE-FA in children, in that IgE-FA is more prevalent
among self-reported non-Hispanic Black children than non-Hispanic White children, and

is more prevalent in male than female children.8 Establishment of, and clinical follow-up
within, longitudinal cohorts of patients with adult-onset IgE-FA would provide further
insight into the natural history, determinants, and correlates of adult-onset IgE-FAs.

Adults with solely childhood-onset IgE-FA were more likely to report experiencing severe
symptoms, such as chest tightening or vomiting, compared to adults who developed the
same IgE-FA during adulthood. The current literature describes how children with peanut,
tree nut, or shellfish allergies report some of the most severe IgE-FA-related reaction
symptoms,20 and the present survey data also suggest a similar trend in adults with
childhood-onset IgE-FA. With these known severe allergies persisting into adulthood, 1113
the findings corroborate existing data demonstrating that these foods can continue to elicit
severe reaction symptoms in adults.20 Additionally, the period of adolescence and young
adulthood provides unique insight into how symptoms related to childhood-onset IgE-FA
persist into adulthood and this period of life should be further investigated to better
understand symptoms and reaction severity experienced by adults with childhood-onset
IgE-FA. While adults with adult-onset IgE-FA did not report the high severity of reactions
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as the adults with childhood-onset IgE-FA, understanding the specific reaction symptoms
and typical patterns of allergy resolution within adults with IgE-FA is critical to improving
our understanding of IgE-FA disease progression over the life-span. In turn, this can provide
patients and their clinical care providers with more actionable information for making
informed management and treatment decisions.

IgE-FA-related health care utilization was significantly higher for adults with solely
childhood-onset IgE-FA compared to those with adult-onset IgE-FA. This includes higher
rates of physician-confirmed IgE-FA diagnosis, EAI prescriptions, diagnostic testing, and
ED visits, all of which support previous research showing that adults with adult-onset
IgE-FA have lower levels of health care usage.18 While this variation in health care usage
may reflect trends in severity (real or perceived), it also may be affected by the low rate

of adults with a convincing IgE-FA who have a physician-diagnosed IgE-FA.1 Because
only approximately half of adults with IgE-FA received a physician-confirmed IgE-FA
diagnosis, it is possible that the low levels of health care utilization among adults with
adult-onset IgE-FA are related to a lack of patient knowledge of IgE-FA diagnosis and
management, a lack of accessibility/availability to specialty care, or a lack of effective
communication between patient and provider regarding symptom severity. Individuals with
a physician-confirmed IgE-FA diagnosis are likely to receive guidance on proper IgE-FA
management at the time of diagnosis, including prescription of an EAI, the only first-line
treatment for anaphylaxis. It remains important for adults who perceive themselves to be
food allergic to seek clinical confirmation of allergy. Targeted clinical allergy testing often
leads to a more specific diagnosis (eg, allergy to raw egg, but not egg in cooked forms) and
reduce unnecessary food avoidance and unnecessary heightened vigilance.

While our findings suggest that adults with adult-onset IgE-FA do not report high

levels of allergist care, the survey data from adults with childhood-onset IgE-FA

suggest that efforts to improve access to allergist care alone may be insufficient for
improving IgE-FA management among the broader adult population with IgE-FA from a
psychosocial perspective. Adults with solely childhood-onset IgE-FA had greater health care
utilization than adults with solely adult-onset IgE-FA. Direct allergy care and hypervigilant
management may be contributing to lower QoL because the group of adults with childhood-
onset IgE-FA reported the greatest burden of disease. Previous literature describing the
effect of EAI prescriptions and diagnostic testing (skin prick tests, oral food challenges)

on psychosocial well-being show that there exists an association with high levels of stress
and anxiety.16:21-23 However, the research is mixed. A study by Saleh-Langenberg et all’
looked at factors that may be predictive of IgE-FA-related QoL in a population of 404
adults with IgE-FA and found that proper allergy diagnosis and EAI prescriptions did not
contribute to IgE-FA-related psychosocial burden. The effect of health care utilization on
adult Ige-FA-related psychosocial burden should be further explored.

Our finding that an increased number of comorbid conditions resulted in increased odds
of an adult having childhood-onset IgE-FA onset aligns with research that describes
a strong relationship between childhood-onset IgE-FA and specific atopic comorbid
conditions, such as asthma and atopic dermatitis.8:24-26 This pattern of developmentally
staged atopic disease co-occurrence is often characterized as an “atopic march”—a
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progression of atopic pathology where children with atopic dermatitis are likely to develop
additional atopic conditions over time through cutaneous sensitization, ultimately resulting
in greater susceptibility for developing childhood-onset IgE-FA.14:27 While some existing
literature highlights associations between the presence of asthma or eczema and new food
sensitization in adulthood, our data only identified this association in adults with childhood-
onset IgE-FA.10.12.28 However, among adults with solely adult-onset IgE-FA, the prevalence
of comorbidities reinforced the findings of previous research suggesting a link between
allergic rhinitis and adult-onset IgE-FA and other research suggesting a link between latex
allergy and adult-onset IgE-FA.811 Other factors known to increase risk of adult-onset
IgE-FA and/or reduce thresholds of clinical reactivity include alcohol consumption, receipt
of antacids or nonsteroidal anti-inflammatory drugs, and hormone changes.®:911.29.30 These
findings in reported comorbidities and related factors suggest that differences may exist

in the underlying mechanisms that cause development of childhood- versus adult-onset
IgE-FA. Future longitudinal studies should assess both atopic and nonatopic contributors

to IgE-FA development during adulthood to better understand the mechanisms contributing
to adult food sensitization and tolerance. Specifically, we need additional knowledge on
adult-onset IgE-FA to better differentiate between adult-onset IgE-FA, pollen FA syndrome,
and other secondary allergies, with respect to both their putative phenotypic and endotypic
variability.

Adults with both childhood-onset and adult-onset IgE-FA reported the highest effect of
IgE-FA on QoL, even after accounting for key sociodemographic and clinical allergy
characteristics. These adults have likely faced certain known factors of living with IgE-FA
associated with diminished QoL for the longest period of time, such as constant allergen
avoidance, fear of allergic reaction, and diagnostic testing.16:31 Also, the group of adults
with both childhood- and adult-onset IgE-FA is dealing with allergies that developed in 2
different phases of life, childhood and adulthood, and the resulting heightened burden may
suggest a lack of effective support for IgE-FA management for this lengthy time frame.
Adults with childhood-onset IgE-FA had to manage their IgE-FA during the transition from
childhood into adulthood, through the challenging period of shifting from dependent to
independent medical care. This transition is known to be stressful and difficult, especially
for people with IgE-FA, who must undergo the shift from having their chronic disease
managed by a parent or caregiver to self-management and may result in the worsening of
chronic conditions.32:33 Further exploration of IgE-FA onset timing’s effect on patient QoL
is warranted to inform appropriate management strategies.

With population-based surveys, there are some notable limitations, specifically related to
likely self-reporting and recall bias relating to reported allergic reaction symptomatology
and its attribution to specific perceived causative foods. Because the current reference
standard of IgE-FA diagnosis is a double-blind placebo-controlled food challenge, which

is not feasible for a population-based survey, stringent criteria regarding timing and type

of symptoms were utilized to screen for the presence of convincing IgE-FA. As such, it is
possible that some individuals identified as having “convincing IgE-FA” in the present study
may in fact have distinct, non—-IgE-mediated conditions—or none at all—and conversely,
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that some individuals with true IgE-mediated allergy may not be captured by our algorithm.
However, by using the present “convincing IgE-FA” case definition, we are assessing the
subpopulation of US adults who either truly do have IgE-FA or who do not actually have
IgE-FA but are living their daily lives as if they do, and therefore experiencing the associated
psychosocial burden.16

Among the 3 groups of adults (adults with solely childhood-onset IgE-FA, adults with solely
adult-onset IgE-FA, and adults with both childhood- and adult-onset IgE-FA), there were
differences in reaction severity, health care utilization, comorbid conditions, and QoL. In
general, adults with childhood-onset IgE-FA reported more severe IgE-FA-related reaction
symptoms and higher rates of physician-confirmed diagnoses and EAI prescriptions. The
differences in reported comorbid conditions suggest that there may be differing mechanisms
of IgE-FA development between childhood- and adult-onset IgE-FA. Overall, the phenotypic
variances that are based on timing of IgE-FA onset reveal that tailored management
strategies may be necessary in addition to the need for guideline-informed care, including
physician diagnoses and EAI prescriptions. The age at which IgE-FA develops needs to

be accounted for in the creation of treatment plans for adults with IgE-FA. As a result of
these phenotypic differences, future research should further articulate possible mechanisms
contributing to solely adult-onset IgE-FA because the current data highlight different factors
than those known to be associated with solely childhood-onset IgE-FA.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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IgE-FA IgE-mediated FA

QoL Quality of life

J Allergy Clin Immunol Glob. Author manuscript; available in PMC 2022 November 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hultquist et al.

Page 10

REFERENCES

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Gupta RS, Warren CM, Smith BM, Jiang J, Blumenstock JA, Davis MM, et al. Prevalence
and severity of food allergies among US adults. JAMA Netw Open 2019;2:e185630. [PubMed:
30646188]

. Sicherer SH, Warren CM, Dant C, Gupta RS, Nadeau KC. Food allergy from infancy through

adulthood. J Allergy Clin Immunol Pract 2020;8:1854-64. [PubMed: 32499034]

. Bilaver LA, Chadha AS, Doshi P, O’Dwyer L, Gupta RS. Economic burden of food allergy: a

systematic review. Ann Allergy Asthma Immunol 2019;122:373-80.e1. [PubMed: 30703439]

. Jansson SA, Protudjer J, Arnlind Heibert M, Bengtsson U, Kallstrém-Bengtsson I, Marklund B,

et al. Socioeconomic evaluation of well-characterized allergy to staple foods in adults. Allergy
2014,69:1241-7. [PubMed: 24931315]

. Savage J, Johns CB. Food allergy. Immunol Allergy Clin North Am 2015;35:45-59. [PubMed:

25459576]

. Kamdar TA, Peterson S, Lau CH, Saltoun CA, Gupta RS, Bryce PJ. Prevalence and characteristics

of adult-onset food allergy. J Allergy Clin Immunol Pract 2015;3:114-5.e1. [PubMed: 25577631]

. Walter G, Kalicinsky C. Adult-onset IgE-mediated food allergy at a Winnipeg allergy clinic: a case

series. Allergy Asthma Clin Immunol 2020;16:85. [PubMed: 33014083]

. Gupta RS, Warren CM, Smith BM, Blumenstock JA, Jiang J, Davis MM, et al. The public

health impact of parent-reported childhood food allergies in the United States. Pediatrics
2018;142:€20181235. [PubMed: 30455345]

. Guidelines for the diagnosis and management of food allergy in the United States: report of the

NIAID-sponsored expert panel. J Allergy Clin Immunol 2010;126:S1-58. [PubMed: 21134576]
Crespo J, Rodriguez J. Food allergy in adulthood. Allergy 2003;58:98-113. [PubMed: 12622740]
Moneret-Vautrin DA, Morisset M. Adult food allergy. Curr Allergy Asthma Rep 2005;5:80-5.
[PubMed: 15659269]

Kanny G, Moneret-Vautrin D-A, Flabbee J, Beaudouin E, Morisset M, Thevenin F. Population
study of food allergy in France. J Allergy Clin Immunol 2001;108:133-40. [PubMed: 11447395]
Sicherer SH, Sampson HA. Food allergy: a review and update on epidemiology, pathogenesis,
diagnosis, prevention, and management. J Allergy Clin Immunol 2018;141:41-58. [PubMed:
29157945]

Spergel J. Atopic dermatitis and the atopic march. J Allergy Clin Immunol 2003; 112:5118-27.
[PubMed: 14657842]

Macchia D, Melioli G, Pravettoni V, Nucera E, Piantanida M, Caminati M, et al. Guidelines for the
use and interpretation of diagnostic methods in adult food allergy. Clin Mol Allergy 2015;13:27.
Erratum in: Clin Mol Allergy 2015;13:31. [PubMed: 26441488]

Warren C, Dyer A, Lombard L, Dunn-Galvin A, Gupta R. The psychosocial burden of food allergy
among adults: a US population-based study. J Allergy Clin Immunol Pract 2021;9:2452-60.e3.
[PubMed: 33677077]

Saleh-Langenberg J, Goossens NJ, Flokstra-de Blok BMJ, Kollen BJ, van der Meulen GN, Le
TM, et al. Predictors of health-related quality of life of European food-allergic patients. Allergy
2015;70:616-24. [PubMed: 25627424]

Gupta RS, Springston EE, Warrier MR, Smith B, Kumar R, Pongracic J, et al. The prevalence,
severity, and distribution of childhood food allergy in the United States. Pediatrics 2011;128:e9-
17. [PubMed: 21690110]

Van Der Velde JL, Flokstra-De Blok BMJ, Vlieg-Boerstra BJ, Oude Elberink JNG, Dunngalvin
A, Hourihane JOB, et al. Development, validity and reliability of the food allergy independent
measure (FAIM). Allergy 2010;65:630-5. [PubMed: 19845570]

Waserman S, Watson W. Food allergy. Allergy Asthma Clin Immunol 2011;7(suppl 1):S7.
[PubMed: 22166142]

Saleh-Langenberg J, Flokstra-De Blok BMJ, Goossens NJ, Kemna JC, Van Der Velde JL, Dubois
AEJ. The compliance and burden of treatment with the epinephrine auto-injector in food-allergic
adolescents. Pediatr Allergy Immunol 2016;27:28-34. [PubMed: 26269417]

J Allergy Clin Immunol Glob. Author manuscript; available in PMC 2022 November 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hultquist et al.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Page 11

Cummings AJ, Knibb RC, King RM, Lucas JS. The psychosocial impact of food allergy and food
hypersensitivity in children, adolescents and their families: a review. Allergy 2010;65:933-45.
[PubMed: 20180792]

Stensgaard A, Bindslev-Jensen C, Nielsen D, Munch M, Dunngalvin A. Quality of life in
childhood, adolescence and adult food allergy: patient and parent perspectives. Clin Exp Allergy
2017;47:530-9. [PubMed: 27976436]

Hill DA, Grundmeier RW, Ram G, Spergel JM. The epidemiologic characteristics of healthcare
provider—diagnosed eczema, asthma, allergic rhinitis, and food allergy in children: a retrospective
cohort study. BMC Pediatr 2016;16:133. [PubMed: 27542726]

Friedlander JL, Sheehan WJ, Baxi SN, Kopel LS, Gaffin JM, Ozonoff A, et al. Food allergy and
increased asthma morbidity in a school-based inner-city asthma study. J Allergy Clin Immunol
Pract 2013;1:479-84. [PubMed: 24058900]

Liu AH, Jaramillo R, Sicherer SH, Wood RA, Bock SA, Burks AW, et al. National prevalence
and risk factors for food allergy and relationship to asthma: results from the National Health
and Nutrition Examination Survey, 2005-2006. J Allergy Clin Immunol 2010;126:798-806.e13.
[PubMed: 20920770]

Zheng T, Yu J, Oh MH, Zhu Z. The atopic march: progression from atopic dermatitis to allergic
rhinitis and asthma. Allergy Asthmalmmunol Res 2011;3:67-73.

Patelis A, Gunnbjornsdottir M, Borres MP, Burney P, Gislason T, Torén K, et al. Natural history of
perceived food hypersensitivity and ige sensitisation to food allergens in a cohort of adults. PLoS
One 2014;9:e85333. [PubMed: 24427301]

Diesner SC, Untersmayr E, Pietschmann P, Jensen-Jarolim E. Food allergy: only a pediatric
disease? Gerontology 2011;57:28-32. [PubMed: 20110662]

Skypala 1J, Calderon MA, Leeds AR, Emery P, Till SJ, Durham SR. Development and validation
of a structured questionnaire for the diagnosis of oral allergy syndrome in subjects with seasonal
allergic rhinitis during the UK birch pollen season. Clin Exp Allergy 2011;41:1001-11. [PubMed:
21518043]

Manassis K. Managing anxiety related to anaphylaxis in childhood: a systematic review. J Allergy
2012;2012:316296.

Campbell F, Biggs K, Aldiss SK, O’Neill PM, Clowes M, McDonagh J,et al. Transition of care
for adolescents from paediatric services to adult health services. Cochrane Database Syst Rev
2016;4:CD009794. [PubMed: 27128768]

While A, Forbes A, Ullman R, Lewis S, Mathes L, Griffiths P. Good practices that address
continuity during transition from child to adult care: synthesis of the evidence. Child Care Health
Dev 2004;30:439-52. [PubMed: 15320921]

J Allergy Clin Immunol Glob. Author manuscript; available in PMC 2022 November 23.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Hultquist et al.

Page 12

Among adults with FA, there are differences in reported reaction severity, health care
utilization, comorbid conditions, and QoL according to the timing of FA onset, child or

adult.

Clinical implications:
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Aduit Food Allergy

Among adults with FA, there are differences in
reaction severity, healthcare utilization, comorbid
conditions, and QoL based on timing of FA onset.

Timing of FA Development

Childhood-onset FA

Severity: most severe reaction
symptoms reported
Healthcare utilization: highest
use of healthcare (EAL
prescriptions, ED visits)
Comorbidities: asthma and
eczema

Quality of Life: mid-level of
reported burden

tra.,

tre,

Adult-onset FA

Severity: least severe reaction
"""""" symptoms reported

Healthcare utilization: lowest use
of healthcare

Comorbidities: environmental
allergies, medication allergy
Quality of Life: lowest level of
reported burden

Adults with Food Allergy

Both Childhood- and
Adult-onset FA

Severity: highest level of history of
1+ reactions and multiple FA
Healthcare utilization: highest
level of physician-diagnosed FA
Comorbidities: highest levels of all
reported comorbidities

Quality of Life: highest level of
reported burden

FIG 1.
Summary of study findings.
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FIG 2.
Prevalence of wheat, peanut, soy, and sesame among US adults by timing of FA onset.

Orange shading represents prevalence of adults with childhood-onset of specific FA at each
given age range; blue shading, prevalence of adults with adult-onset of specific FA at each
given age range.
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Predicted FAIM Score by FA Onset-timing
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FIG 3.
Model-predicted estimated mean Food Allergy Independent Measure (FAIM) scores and

corresponding 95% Cls for US adults with only childhood-onset IgE-FA, US adults with
both childhood-onset and adult-onset IgE-FAs, and US adults with adult-onset IgE-FA.
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