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Abstract

Background: Individuals often report allergy to specific aeroallergens, but allergy testing can
reveal disparate sensitization.

Objective: To characterize the agreement between perceived and actual sensitization to
individual aeroallergens in an urban pediatric population.

Methods: 253 children were enrolled from pediatric clinics in New York, NY. Detailed
questionnaires regarding perceived sensitization and serum specific IgE measurements to ten
common aeroallergens were completed. Agreement between perceived and actual sensitization
(slgE = 0.35 kU a/L) to individual aeroallergens was assessed by Cohen’s Kappa. Multivariable
logistic regression models adjusted for potential confounders were used to test for associations
between perceived and actual sensitization.

Results: 161 (63.6%) of the 253 children reported perceived sensitization to =1 aeroallergen, and
203 (80.2%) were actually sensitized to =1 aeroallergen. Agreement between perceived and actual
aeroallergen sensitization was fair for most aeroallergens, with greatest agreement for cat dander
(Kappa 0.42, 95% CI 0.32-0.53) and dust (Kappa 0.32, 95% CI1 0.20-0.44). Models adjusted for
potential confounders showed nearly 6-fold odds of sensitization to cat dander given perceived cat
allergy (aOR 5.82, 95%CI 2.91-11.64), and over 2-fold odds of sensitization to D. pteronyssinus,
D. farinae, dog dander, or grass pollen given perceived sensitization to their respective allergens.
Among children with no perceived sensitization, actual sensitization ranged from 5.4% to 30.4%,
and was more common for indoor vs. outdoor allergens, including cockroach.

"Address correspondence to Supinda Bunyavanich, MD, MPH, Icahn School of Medicine at Mount Sinai, One Gustave L. Levy Place
#1498, New York, NY 10029, USA, Tel. +1 212 659 8262, Fax +1 212 426 1902, supinda@post.harvard.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Conflict of Interest:
The authors have no conflict of interests to declare.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pham et al. Page 2

Conclusion: Children who perceive allergen sensitization to cat, dog, dust or grass are likely to
demonstrate actual sensitization to these individual allergens. Children with no perceived
sensitization to allergens are nonetheless frequently sensitized.
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Introduction

Management of allergic disorders is shaped by appropriate recognition of allergens.
Conditions driven by aeroallergen sensitization, including allergic rhinitis and asthma, affect
a significant proportion of the population. Characterized by naso-ocular symptoms to indoor
and/or outdoor allergen exposure (i.e. dust, pollen, animal dander), allergic rhinitis (AR)
affects up to 40% of children and 10-30% of adults.l: 2 Asthma is also widely prevalent,
affecting 8.3% of US children,3 with symptoms also commonly trigged by aeroallergen
exposure.

Allergen avoidance is contingent upon accurate recognition of allergens so that exposure can
be minimized.k 4 Suboptimal understanding and perception of disease can lead to incorrect
avoidances and inadequate disease control.>~’ Because obtaining history from the patient is
the initial step in allergy care, knowledge of the degree of agreement between patients’
reported allergen sensitization versus actual allergen sensitization is vital background.

Although there have been many studies on the prevalence of aeroallergen sensitization8-11,
far fewer studies have specifically examined the agreement between perceived versus actual
sensitization to individual aeroallergens.12-15 Only two studies to date have examined this
topic in children. One was a relatively small study limited to 95 asthmatic children seen at a
tertiary care military medical center that encompassed only three allergens,3 while the other
study was of rural Canadian children.1® The aim of our study was to quantify the agreement
between perceived vs. actual sensitization to ten common aeroallergens in an urban pediatric
population.

Methods

Study Population

Two hundred fifty-three participants were enrolled from general pediatric and subspecialty
pediatric clinics within the Mount Sinai Health System, New York, NY. Participation
involved a detailed questionnaire regarding demographic and allergy history that was
completed by the participant and their parent(s) together. A peripheral blood sample was
also obtained from each subject. The research protocol was approved by the Mount Sinai
Institutional Review Board.
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Assessment of perceived allergen sensitization and related variables

Perceived allergen sensitization was assessed by the following question: “Check any of the
following to which you seem to have allergies that trigger or cause symptoms that bother
you.” Individual checkboxes were provided for tree pollen, grass pollen, weed pollen, mold,
dust, cat, dog, cockroach, mouse, and other with directions to specify other. Participants
were asked if they had doctor-diagnosed allergic rhinitis/hay fever, and their asthma status
was determined based on reported symptoms, asthma medication use, and lung function
testing. Family history of atopy was assessed via questions about asthma, allergic rhinitis,
atopic dermatitis, or other allergic disorder for each first-degree family member. Season of
enrollment was categorized as spring (March-May), summer (June-July), fall (August-
November), or winter (December-February).

Measurement and definition of aeroallergen sensitization

Serum specific IgE levels to common aeroallergens were measured by ImmunoCAP
(Thermo Fisher — PHADIA) for the following ten allergens and allergen mixes: tree pollen
mix, grass pollen mix, weed pollen mix, mold mix, Dermatophagoides pteronyssinus (DP)
Dermatophagoides farinae (DF), cat dander, dog dander, Blatella germanica (cockroach),
and mouse urine. The tree mix included box elder, white birch, hazel, white oak, and
London plane tree pollens. The grass mix included Bermuda, English Rye, Timothy,
Kentucky bluegrass, Johnson, and Bahia grass pollens. The weed mix included ragweed,
mugwort, plantain, lamb’s quarters, and Russian thistle weed pollens. The mold mix
included Penicillium, Cladosporium, Aspergillus, and Alternaria. Sensitization to an
aeroallergen was defined as serum specific IgE level (sIgE) = 0.35 kU /L to that specific
aeroallergen. Any sensitization was defined as sIgE = 0.35 kU/L to any aeroallergen.
Secondary analyses were also performed using alternative cutoffs, including sIgE > 0.10
kU /L (detection limit) and sIgE =10 kU a/L.

Statistical Analyses

Results

Statistical calculations were conducted using R version 3.2.2 and SPSS Statistics for
Macintosh Version 22.0. Comparisons between groups were made using student t-test for
continuous variables and Fisher’s Exact test for categorical variables. Cohen’s Kappa tests
were performed to evaluate the agreement between perceived and actual allergen
sensitization.16 Kappa coefficients were interpreted according to this scale: > 0.80 (very
good agreement), 0.61-0.80 (good), 0.41-0.60 (moderate), 0.21-0.40 (fair), 0.00-0.20
(slight), and <0 (poor, i.e. worse than random chance).16 Multivariable logistic regression
models were constructed to calculate adjusted odds ratios for actual sensitization given
perceived sensitization, adjusted for potential confounders including age, sex, race, season of
enrollment, allergic rhinitis, asthma, and family history.

Characteristics of the cohort

The baseline characteristics of the study participants are shown in Table 1. Of the 253
subjects who participated, 161 (63.6%) perceived allergen sensitization to at least one
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aeroallergen, while 92 (36.4%) had no perceived allergen sensitization. The prevalence of
aeroallergen sensitization was 76.3% in the overall study. Half of the cohort endorsed
physician diagnosed allergic rhinitis or asthma.

Perceived allergen sensitization

The baseline characteristics of the cohort stratified by perceived allergen sensitization are
additionally shown in Table 1. As expected, subjects who perceived allergen sensitization
(n=161) were more likely to have actual aeroallergen sensitization to at least one allergen
(OR 5.42, 95% CI 2.91-10.12). Children with perceived allergen sensitization were more
likely to be younger with comorbid allergic rhinitis (OR 21.8, 95% CI 10.4-45.8), asthma
(OR 4.7, 95%CIl 2.6-8.3), and a family history of atopy (OR 3.4, 95% CI 1.9-6.2).
Regarding family history, a paternal history of atopy was associated with perceived allergen
sensitization to at least one aeroallergen with the highest odds (OR 2.8, 95% CI 1.6-4.8),
followed by maternal history of atopy (OR 2.4, 95% CI 1.4-4.1), and sibling history of
atopy (OR 2.0, 95% CI 1.1-3.5). Interestingly, 57.8% of subjects with no perceived allergen
sensitization were still sensitized to at least one aeroallergen.

Among the 161 subjects with perceived allergen sensitization, prevalence of perceived
sensitization to outdoor and indoor allergens were similar — 85.7% perceived allergen
sensitization to at least one indoor allergen and 83.9% perceived allergen sensitization to at
least one outdoor allergen. The mean number of perceived allergens was 4 (SD = 2.3).
Figure 1 shows the prevalence of perceived allergen sensitization for each aeroallergen
among the subjects. Tree pollen was the most commonly reported allergen (70.2%) followed
by dust (67.1%).

Given the possibility that in-season enrollment could influence perceived culprit allergens,
we tested whether season of enrollment was associated with perceived sensitization to
seasonal allergens. There was no association between spring enrollment and perceived tree
pollen allergy (Fisher’s exact P=0.23), no association between summer enrollment and
perceived grass pollen allergy (Fisher’s exact P=0.60), and no association between fall
enrollment and perceived weed pollen allergy (Fisher’s exact P=0.41).

Actual allergen sensitization

Figure 2 shows the prevalence of actual sensitization (sIgE = 0.35 kU /L) to each
aeroallergen among subjects with perceived allergen sensitization (darker bars) juxtaposed
against prevalence in subjects with no perceived allergen sensitization (lighter bars). Among
children with perceived allergen sensitization, actual sensitization was highest to dog dander,
tree pollen mix, cat dander, and weed pollen mix. Although prevalences of actual
sensitization among children with no perceived allergen sensitization were significantly
lower than those of their counterparts who perceived allergen sensitization, the prevalence of
actual sensitization to each aeroallergen in these non-perceivers was still substantial for each
aeroallergen, including cockroach. The mean number of aeroallergens to which subjects
were sensitized was 4.1 (SD = 3.3). Subjects sensitized to at least one outdoor allergen were
13-fold (95%CI 7.1-26.9) more likely to also be sensitized to an indoor allergen.
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Agreement Between Perceived and Actual Sensitization to Specific Aeroallergens

Overall, there was fair agreement between perceived and actual sensitization to at least one
aeroallergen (K 0.34, 95% CI 0.22-0.46) (Figure 3A). In focused analyses where we
examined for agreement between perceived and actual sensitization to specific aeroallergens,
Kappa statistics showed good agreement for cat dander and fair agreement for most
aeroallergens except mouse and cockroach, where there was only slight agreement (Figure
3A). In the overall study population, there was greatest agreement between perceived and
actual sensitization to cat dander ((K 0.42, 95% CI 0.32-0.53), followed by DP (K 0.26,
95% CI 0.200.44) and grass pollen (K 0.29, 95% CI 0.17-0.41). There was least agreement
between perceived and actual cockroach allergen sensitization (K 0.13, 95%Cl, 0.03-0.23).

In stratified analyses of subjects with perceived allergen sensitization only, agreement
between perceived and actual sensitization to cat dander continued to have the highest
agreement (K 0.33, 95% CI 0.18-0.48) (Figure 3B). Similar to results from the overall
analysis, agreement between perceived and actual sensitization to DP (K 0.23, 95% CI 0.08-
0.37) had the next highest Kappa coefficient. There was slight agreement among the
remaining aeroallergens, except tree pollen, for which there was poor agreement among
perceivers.

The coefficients for agreement between perceived and actual sensitization in analyses
stratified by allergic rhinitis, asthma, and family history of atopy are shown in Table 2. Cat
continued to demonstrate the highest agreement in all strata except those without a family
history of atopy, where there was the best agreement between perceived and actual
sensitization to mouse. Agreement between perceived and actual sensitization to cockroach
allergy remained slight throughout. For most aeroallergens, subjects with a family history of
atopic disease had lower agreement between perceived and actual sensitization compared to
those without a family history of atopy. This trend was also similar in subjects with a history
of asthma compared to those without a history of asthma.

Odds of Actual Sensitization Given Perceived Sensitization to a Specific Aeroallergen

Because multiple factors such as age, sex, race, season of enrollment, allergic rhinitis,
asthma, and family history of atopic disease can influence perception of allergy, and may
themselves be associated with actual sensitization as well, we built multivariable models
adjusted for these potential confounders. The adjusted odds of actual sensitization given
perceived sensitization to each specific aeroallergen are shown in Figure 4. The adjusted
odds of actual sensitization given perceived sensitization were greatest for cat (aOR 5.82,
95%CI 2.9111.64) and dust (DP aOR 3.76, 95%CI 1.96-7.20 and DF aOR 3.24, 95%Cl
1.70-6.18) followed by dog (aOR 2.90, 95%CI 1.26-6.66) and grass pollen (aOR 2.50,
95%CI 1.30-4.79). After covariate adjustment, there were no significant associations
between perceived and actual sensitization to tree pollen, mold, weed pollen, mouse, and
cockroach.

Alternative sIgE thresholds

Recognizing that clinicians and researchers may consider alternative sIgE thresholds when
assessing allergen sensitization, we additionally performed secondary analyses using
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alternate sIgE cut-offs, including sIgE = 0.10 kU /L (detection limit) and sIgE =10 kU /L
(high threshold perhaps indicative of more convincing sensitization). These secondary
analyses were possible for indoor but not outdoor allergens because sIgE results for allergen
mixes (i.e. tree, grass, and weed pollens and mold) yield a binary output of positive or
negative at a detection threshold of 0.35 kU /L with no numerical output. The prevalence of
actual allergen sensitization to an indoor allergen based on sIgE = 0.10 kU /L in children
who perceived and did not perceive sensitization were similar to the results when an sIgE
threshold of = 0.35 kU a/L was used (Figure E1). Kappa coefficients (Figures E2) were also
similar in the overall study cohort and in the group of subjects who perceived sensitization to
>1 aeroallergen. The odds of actual sensitization based on sIgE = 0.10 KUA/L given
perceived allergy to an indoor allergen also remained similar in magnitude to when the
slgE= 0.35 KUAV/L threshold was used and was again greatest for cat (aOR 6.42, 95% CI
2.99-13.79), followed by dust (DF aOR 3.84, 95% CI 1.95-7.54; DP aOR 3.60, 95% ClI
1.81-7.17) and dog (aOR 3.04, 95% CI 1.20-7.70) (Figure E3).

When a high sIgE threshold of = 10 kUA/L for sensitization was used, the prevalence of
actual sensitization in children who perceived and did not perceive sensitization decreased
across the board as would be expected (Figure E4). Still, actual sensitization based on this
higher threshold remained high for cat, dust mite (DF and DP), and dog (Figure E4). Kappa
coefficients for agreement between perceived and actual sensitization decreased for cat
dander and dust allergens (DF and DP), but increased for dog dander, mouse, and cockroach
(Figure E5). With the higher sIgE = 10 kUA/L threshold, there continued to be greatest
agreement between perceived and actual sensitization to cat dander but agreement was then
next best for dog dander (Figure E5). The odds of actual sensitization based on sIgE > 10
KUAJ/L given perceived allergy was highest for dust - DP (aOR 6.10, 95% CI 2.02-18.45)
and cat dander (aOR 5.02, 95% CI 2.35-10.73) (Figure E6)

Given the possibility of sIgE levels falling between 0.10 kU A/L (detection limit) and 0.35
kUA/L (conventional threshold), we also considered performing secondary analyses to
examine agreement between perceived and actual sensitization based on this indeterminate
range of 0.10 kUa/L < slgE< 0.35 kU a/L. However, few individuals had sIgE values falling
in this narrow range to allow for a powered analysis, so this secondary analysis was
deferred.

Discussion

Our study is the first to characterize the agreement between perceived and actual
sensitization to individual aeroallergens in an urban pediatric population. Multiple prior
studies have examined reported allergic airway disease in broad terms (e.g. reported AR or
asthma) and its relationship with non-specific sensitization (i.e. any allergen).1’-20 Because
patients presenting to allergy clinic often have concerns about specific aeroallergen triggers,
we were interested in conducting a more precise analysis at the level of individual
aeroallergen. We found that agreement between perceived vs. actual sensitization to each
individual allergen was fair for most aeroallergens, with the greatest agreement observed for
cat dander and dust (DF and DP). Models adjusted for potential confounders (Figure 4)
showed 5.8-fold odds of sensitization to cat dander given perceived cat allergy, and over 2-
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fold odds of sensitization to DF, DP, dog dander, or grass given perceived sensitization to
these respective allergens. Children with no perceived allergen sensitization still had high
prevalence of actual sensitization and were more likely to be sensitized to indoor rather than
outdoor allergens, especially cockroach.

Compared to our findings of fair agreement between perceived vs. actual sensitization to
individual aeroallergens among children, prior studies of broadly defined airway allergy and
non-specific sensitization reported both consistent and contrasting findings. These prior
studies were of populations with varying geographic, age, and asthma backgrounds. Among
Finnish adults, self-reported nasal allergy symptoms had poor specificity (31%) for any
positive sIgE.17. A US study of 247 adults with asthma found no significant correlation
between reported allergy to pollens and SPT size to pollens, and mild correlation for
reported pet allergy and SPT size to cat and dog8. In contrast, a separate Finnish study of
290 young adults found that reported AR from pollen or animals had a specificity and
sensitivity of 87% for sensitization to any allergen by sIgE or SPT.2° In a large cohort of
Swiss children, reported hay fever was found to be associated with sensitization to any
allergen (OR 5.7, 95%Cl 4.4-7.4).20

Although a few studies have similarly examined the relationship between perceived and
actual sensitization to individual allergens, none studied an urban pediatric population as we
did here. A study of 73 adults in Minnesota with chronic rhinitis or asthma found that these
allergy patients had limited ability to correctly predict which of six allergens to which they
would subsequently test positive by allergen SPT (12-56% accuracy).1* Among 258
Swedish adults with reported allergic rhinitis by electronic questionnaire, significant
associations were found for reported allergy and positive SPT to cat, Timothy grass, Birch
pollen, DP, and mugwort, but not mold; ORs were not provided in this study.1? Similar to
our findings, investigators of rural schoolchildren in Saskatchewan, Canada found fair
agreement (K=0.34) for reported allergy and sensitization by SPT to cat, but only slight
agreement for dust and grass (K=0.03-0.07).1% In contrast, among 95 children with asthma
seen at a US military medical center, parental report of allergy was no better than chance at
predicting SPT reactivity for their children to three common allergens: cat, dust mite, and
grass.13 Our study is distinct from these prior studies by focusing on urban children with
comprehensive assessment of perceived and actual sensitization to a wide array of
aeroallergens.

Our study is the first to evaluate the relationship between perceived and actual sensitization
to cockroach and mouse. Sensitization to these indoor pests is important to consider given
the prevalence of cockroach and mouse allergens in urban environments and their role in
asthma.2 A study of New York City Dominican and African-American households found
that 90.8% of subjects had at least one measurement of major cockroach allergen Bla g 2
protein in kitchen dust during regular evaluations between age 1-5 years.22 Mouse allergen
is also frequently detected in most urban homes and schools in New York City.8: 23 24
Sensitization to mouse and cockroach have each been associated with asthma morbidity in
multiple urban cohorts.11: 25-27 Among the children we studied, 8.3% and 10.3% had
perceived allergy to mouse and cockroach, respectively, while 17.0% and 36.8% were
actually sensitized. The reported prevalence of sensitization to these allergens has been
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variable in other studies. One study in low-income New York City reported a similar
prevalence of mouse and cockroach sensitization (14.3% and 31.0%, respectively) in
children aged 5 to 7 years22. Another study based in Baltimore showed slightly higher
sensitization prevalence (mouse 52% and cockroach 62%) than the sensitization prevalences
observed in our New York City population.28 Given low prevalence of perceived
sensitization relative to actual sensitization to cockroach and mouse, our Kappa analyses
accordingly showed slight agreement between perceived and actual allergen sensitization to
these pests. This is likely due to the fact that mouse and cockroach allergies are under-
recognized aeroallergens compared to pollens, dust, and pet danders.

Subjects who perceived sensitization to at least one aeroallergen were younger than those
who perceived no sensitization (mean age 12.9 years vs. 14.5 years, P = 0.005. This may
seem counter-intuitive, as the incidence of environmental allergen sensitization increases as
children age.? 22 However, because younger children were more likely to have their parents
complete their questionnaire, this difference likely reflects parental understanding of
aeroallergen sensitization based on their own or their other children’s histories. Indeed,
participants with perceived allergen sensitization had a 3.4 greater odds of having a first-
degree relative with a history of atopic disease. It is known that atopy is heritable,28-32
although exact mechanisms for this are still not completely understood.29-32 Our results
supports that family history could influence awareness and perception of allergen
sensitization. We also found that perceived allergen sensitization was more common in
children with asthma (59.6%) compared to non-asthmatic children (23.9%) (Fisher’s Exact P
value 3.2x1078), likely reflecting an enhanced familiarity with allergies among asthmatics as
well as higher odds of concurrent AR in subjects with asthma (OR 2.98, 95%CI 1.78-4.98).

Although children in this urban study had a high prevalence of aeroallergen sensitization
(76.3% in the overall study population and 77.1% in the asthmatic group) compared to the
general US population®: 2 previously reported prevalence for inner city populations with
asthma were also high, with one study in northeastern schools showing aeroallergen
sensitization in 69% of their asthmatic students?’ Indeed, half of our cohort endorsed
physician diagnosed allergic rhinitis or asthma, supporting that children with allergic rhinitis
and/or asthma were more likely to participate, likely due to enhanced interest in the study’s
goals as well as our recruitment of subjects from multiple pediatrics clinics, including
allergy/immunology clinic. Inclusion of children with and without asthma enabled us to
perform stratified analyses that showed differential results by asthma status. For example, in
comparison to the overall cohort, children with asthma had the highest agreement between
perceived and actual sensitization to >1 aeroallergen as well as indoor aeroallergens, perhaps
indicative of more accurate self-recognition of allergens (Table 2). Additionally, there was
better agreement between perceived and actual sensitization to mouse among those without a
family history of atopy vs. those from atopic families. This likely reflects that parents and
children in general under-recognize mouse allergy, and its under-recognition leads to less
disagreement (i.e. more agreement) in children from nonatopic families who less likely to
have actual mouse sensitization.

Our secondary analyses showed that adopting the alternative sIgE threshold of sIgE = 0.10
kU /L to define sensitization yielded similar prevalence and decreased agreement across the
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indoor allergens, while use of a high threshold such as 10 kUA/L led to lower prevalence of
sensitization (as expected) and changes in agreement for individual allergens. The clinical
utility of sIgE levels between 0.10 and 0.35 kU a/L remains an area of inquiry.

We recognize that our study focuses on sensitization, which does not equate to clinically
active allergy. slgE results may be positive in some individuals with no clinical symptoms of
allergy and negative in others with highly suggestive symptoms33: 34, We also acknowledge
that parental input to the study’s questionnaire on behalf of their children influenced our
measure of a child’s perceived sensitization, but parental input into reporting pediatric
histories to clinicians reflects real-life care settings, rendering results from our study
generalizable to practice. We note that our study’s multivariable models adjusted for family
history among other potential confounders yielded major results consistent with our
unadjusted models.

The results from this study of perceived vs. actual allergen sensitization in an urban cohort
of children highlight important considerations for the practicing allergist when eliciting
history from an urban pediatric patient. First, if the patient perceives allergen sensitization to
cat dander, dust, dog dander, or grass pollen, then there are 2 to 6-fold odds of actual
sensitization based on the tests of agreement and models from this study. Second, even if a
child does not perceive sensitization to any allergen per se, actual allergen sensitization is
still possible, as we noted 5.4-30.4% prevalence of allergen sensitization in children who
denied any perceived allergen sensitization. This is particularly true for indoor allergens.
Variable awareness of aeroallergens and varying clinical manifestation of allergy symptoms
contribute to differences between perceived vs. actual allergen sensitization. Our findings
highlight the importance of combining patient-driven history with diagnostic tests to
evaluate patients with aeroallergen concerns.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights box:
What is already known about this topic?

Allergy management depends upon appropriate recognition of allergens. Prior studies
have examined the relationship between allergic rhinitis, asthma, and sensitization, but
few have specifically examined the agreement between perceived and actual sensitization
to individual allergens.

What does this article add to our knowledge?

Among urban children, agreement between perceived and actual sensitization for most
allergens is fair. Perceived sensitization to cat, dust, dog, or grass was associated with 2 to
6-fold odds of corresponding sensitization.

How does this study impact current management guidelines?

Children with perceived sensitization to cat, dust, dog, or grass have high odds of actual
sensitization to these allergens. In children with no perceived sensitization, sensitization
is still common, particularly for indoor allergens including cockroach.
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Figure 1. Perceived sensitization to individual aeroallergens
Among children reporting perceived sensitization to at least one aeroallergen (n=161), the

prevalence of perceived sensitization to individual aeroallergens are shown.
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Figure 2. Actual sensitization to individual aeroallergens.
Prevalence of actual sensitization (sIgE = 0.35 kU /L) to individual aeroallergens are shown

for children with perceived sensitization (darker bars) and children with no perceived
sensitization (lighter bars). Fisher’s exact P-values are indicated for comparisons between
children with and without perceived allergen sensitization. *P value < 0.05, **P value
<0.001.
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Figure 3. Agreement Between Perceived and Actual Sensitization to Individual Aeroallergens.
Kappa coefficients for tests of agreement, along with their 95% confidence intervals, are

shown for (A) the overall study cohort (n=253), and (B) subjects with perceived sensitization
to =1 aeroallergen (n=161).
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Allergen Unadjusted OR (95% CI) Adjusted OR (95% CI)*

> 1 allergen 5.42 (2.91-10.12) 3.39 (1.43-8.04)
Cat 7.39 (4.08-13.37) 5.82 (2.91-11.64)
3.80 (2.24-6.44) 3.76 (1.96-7.20)

Srass 3.45 (2.02-5.91) 2.50 (1.30-4.79)
Tree 3.11 (1.85-5.24) 1.45 (0.73-2.89)
D. farinae 3.02 (1.79-5.11) 3.24 (1.70-6.18)
Mold 3.40 (1.85-6.26) 1.87 (0.86-4.08)
Dog 5.05 (2.49-10.27) 2.90 (1.26-6.66)
Weed 2.72 (1.60-4.64) 1.62 (0.82-3.21)
Mouse 3.40 (1.32-8.83) 1.88 (0.66-5.36)
Cockroach 3.10 (1.34-7.15) 1.88 (0.72-4.93)
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Figure 4. Odds of Actual Sensitization Given Perceived Sensitization to Individual Aeroallergens.
Multivariable logistic regression models were built to estimate odds ratios for actual

sensitization (sIgE = 0.35 kUa/L) given perceived sensitization to individual aeroallergens,
adjusted for potential confounders including age, sex, race, season of enrollment, allergic
rhinitis, asthma, and family history of atopy. Unadjusted and adjusted ORs are shown, with
the forest plot displaying adjusted odds ratios and their 95% confidence intervals for each

aeroallergen.
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Table 1 —

Baseline Characteristics of the Participating Subjects

All subjects | Perceived Allergen Sensitization
_ *
s et nep | Pyl

Age: Years 13.5+4.2 12.9+4.0 14.5+4.5 0.005
Sex: Female 120 (47.4%) 69 (42.9%) 51 (55.4%) 0.07
Race/ethnicity 0.17

Caucasian 111 (43.9%) 74 (46.0%) 37 (40.2%)

African American 39 (15.4%) 27(16.8%) 12 (13.0%)

Latino 61 (24.1%) 37 (23.0%) 24 (26.1%)

Asian 19 (7.5%) 7 (4.3%) 12 (13.0%)

Multiracial 21 (8.3%) 15 (9.3%) 6 (6.5%)

Unknown 2 (0.8%) 1 (0.6%) 1 (1.1%)
Aeroallergen sensitization to =1 aeroallergen | 193 (76.3%) 141 (87.6%) 52 (57.8%) 7.3x1078
Season of enrollment 0.008

Spring 59 (23.3%) 28 (17.4%) 31 (33.7%)

Summer 41 (16.2%) 25 (15.5%) 16 (17.4%)

Fall 88 (34.8%) 58 (36.0%) 30 (32.6%)

Winter 65 (25.7%) 50 (31.1%) 15 (16.3%)
Family history of atopy 189 (74.7%) 133 (82.6%) 56 (58.7%) 5.9x1075
Allergic rhinitis 127 (50.2%) 117 (72.7%) 10 (10.9%) 8.4x10723
Asthma 118 (46.6%) 96 (59.6%) 22 (23.9%) | 3.18x1078

Values are number (%) or mean £SD.

*
Fisher’s Exact Test was used for all variables except for age where t-test was used.
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Table 2.
Agreement Between Perceived and Actual Sensitization (SIgE = 0.35 kU /L) to Specific

Aeroallergens, Stratified by Allergic Rhinitis, Asthma, and Family History.

Kappa coefficients are shown.

Allergen Allergic Rhinitis Asthma Family History of Atopy

Yes No Yes No Yes No

(n=127) | (n=126) | (n=118) | (n=135) (n=189) (n=61)
Any Aeroallergen 0.26 0.11 0.46 0.26 0.32 0.24
Cat dander 0.38 0.29 0.36 0.44 0.38 0.46
Dust mite - DF 0.15 0.26 0.23 0.31 0.24 0.33
Dust mite - DP 0.25 0.25 0.30 0.33 0.29 0.39
Grass pollen 0.18 0.12 0.20 0.36 0.28 0.27
Tree pollen 0.03 0.07 0.19 0.32 0.23 0.26
Mold 0.15 0.09 0.24 0.24 0.22 0.35
Weed pollen 0.04 0.16 0.20 0.21 0.17 0.37

Dog dander 0.13 0.14 0.16 0.26 0.17 0.378
Mouse 0.15 0.19 0.15 0.06 0.04 0.70
Cockroach 0.09 0.11 0.09 0.13 0.11 0.22

1duosnuey Joyiny 1duosnuen Joyiny
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DF = D. farinae, DP = D. pteronyssinus
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