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Correlation between the number of allergen sensitizations and

immunoglobulin E: monosensitization vs polysensitization

Jacob E. Kuperstock, MD', Christopher D. Brook, MD', Matthew W. Ryan, MD? and
Michael P. Platt, MD, MSc'

Background: The purpose of this study was to determine if
total serum immunoglobulin E (IgE) could predict monosen-
sitization compared to polysensitization in patients with
allergic rhinitis (AR).

Methods: This was a retrospective study of a cohort of
1073 patients who underwent allergy testing. Differences in
total IgE level between unsensitized, monosensitized, and
polysensitized subjects were calculated. Pearson correla-
tion coefficient was calculated to determine whether there
was a relationship between total IgE level and the num-
ber of positive allergen sensitizations. In addition, allergen
sensitization class was calculated for each allergen sensi-
tization and totaled for each patient. Pearson correlation
coefficient was calculated to determine the relationship be-
tween total IgE level and weighted allergen sensitization by
class.

Results: There were 159 patients who were monosensi-
tized compared to 492 patients who were polysensitized.
Of the monosensitized patients, almost 50% (74) were sen-
sitized to one or both dust mites. Total IgE was higher in

polysensitized patients compared to monosensitized com-
pared to controls (p < 0.001). Pearson correlation coeffi-
cient between total IgE and number of positive allergen
sensitizations was 0.465 (p < 0.001). Pearson correlation
coefficient between total IgE and allergen class-weighted
sensitizations was 0.529 (p < 0.001).

Conclusion: IgE level can be used to predict monosensiti-
zation vs polysensitization. There is a moderate correlation
between total IgE sensitization and the number of positive
allergen sensitizations, as well as allergen class-weighted
sensitizations. © 2016 ARS-AAOA, LLC.
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llergic rhinitis (AR) and inhalant aeroallergen-related

disease processes are some of the most prevalent
pathologies with more than an estimated 300 million indi-
viduals from industrialized countries suffering from these
diseases.! Patients can be sensitized to 1 or more allergens,
resulting in a varying degree of disease severity based on
environmental exposures and seasonal geographic factors.
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It is unknown whether AR begins with a single sensitiza-
tion or multiple allergen sensitizations. In addition, total
serum immunoglobulin E (IgE) has been demonstrated to
have predictive value in the in vitro diagnosis of AR.”? How-
ever, it is unknown if IgE can predict the number of specific
allergen sensitizations.

The treatment of AR, including immunotherapy, is de-
pendent on accurate identification of sensitizations. Testing
for allergen sensitization incorporates both in vitro and/or
in vivo testing to identify targets for desensitization.>® In
vitro testing utilizes serum IgE detection and quantitative
level to assess the allergen. Once specific allergen sensitiza-
tions are confirmed, treatment of monosensitized and pol-
ysensitized individuals can occur via monoimmunotherapy
or polyimmunotherapy, yet the treatment regimen varies
between clinicians.”'?

The degree to which treatment with a single-antigen im-
munotherapy can improve symptoms in monosensitized
compared to polysensitized patients has been debated.'’
The choice of immunotherapy can also be debated for
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FIGURE 1. Allergens responsible for monosensitization.

polysensitized patients. Depending on timing of symptoms,
season, exposures, and cross-reactivity of inhalant aller-
gens, it may not be clear on how many antigens in which
classes should be included for optimal reduction of symp-
toms. Total IgE serum concentrations have been associ-
ated with symptom severity in several allergic diseases,
but it is unknown how different inhalant allergens quan-
titatively contribute to a patient’s total serum IgE.'*!7 It
would be valuable to know the relative contributions of in-
halant allergen sensitizations to total IgE to allow improved
immunotherapy target selection with the end outcome of
improved symptoms.

The purpose of this study was to determine if total serum
IgE could predict monosensitization compared to polysen-
sitization in patients with AR. Understanding the effect of
allergen-specific IgE on total IgE level could have a signifi-
cant impact on investigators’ understanding of the disease
process and treatment options of monoimmunotherapy or
polyimmunotherapy.

Patients and methods

The study was approved by the Institutional Review
Board at Boston University Medical Center, study number
H-32860. Patients were retrospectively identified for inclu-
sion in the study if they had presented with allergy-related
symptoms and underwent in vitro hypersensitivity testing
between 2006 and 2010. Indications for allergy testing in-
cluded symptoms of allergic disease in the head and neck,
including rhinitis, sinusitis, otitis, and laryngitis, and a clini-
cal suspicion of atopic disease as determined by the treating
provider. In vitro testing results were used due to an institu-
tional physician practice pattern and desire for quantitative
results.

Allergy testing was performed by enzyme-linked im-
munosorbent assay (ELISA) (ImmunoCap; Phadia AB, Up-
psala, Sweden) for between 12 and 29 inhalant aller-
gens. Statistical analysis was completed using R statistical

software, version 3.2.5 (R Project for Statistical Com-
puting, R Foundation, Vienna, Austria; https://www.r-
project.org/). Monosensitization was defined as positive
testing for a single antigen or multiple cross-reactive anti-
gens without other positive tests. Patients who were sensi-
tized to either both dust mites, both cat and dog, or more
than 1 grass, tree, or weed, respectively, were considered
monosensitized due to principles of cross-reactivity.!5-2°
Analysis of variance (ANOVA) was used to compare IgE
levels between unsensitized, monosensitized, and polysen-
sitized patients. The total number of allergen-specific sen-
sitizations were calculated for each patient followed by a
weighted calculation of IgE sensitization that included iden-
tification of each class (1 to 6) of allergen-specific sensitiza-
tion. The weighted classes were then added for all allergen-
specific sensitizations per patient and correlated with total
serum IgE. Pearson’s product-moment correlation coeffi-
cient was used as the main statistical outcome measure.

Results

A total of 1073 patients were included in the study; 159
patients were monosensitized whereas 492 patients were
polysensitized. Of the monosensitized patients, 47% (74)
were sensitized to dust mite(s); 15% to cat (10), dog (1),
or both cat and dog (13); 11% (17) to cockroach; 17% to
a tree (17) or related trees (10); 3% (4) to a mold; 6% to
ragweed (7) or ragweed and related weeds (3); 1 to grasses;
and 1 to goose feather (Fig. 1).

The total IgE level did not differ between classes of al-
lergen sensitization. Total serum IgE levels ranged from 0
to 8026, with a mean of 239. Unsensitized patients had a
mean total IgE of 61.5, monosensitized had a mean total
IgE of 153.7, and polysensitized had a mean total IgE of
418.2 (p = 0.001). The number of positive allergen-specific
sensitizations ranged from 0 to 26, with a mean of 4.13
sensitizations per patient (Fig. 2). Weighted allergen class
totals ranged from 0 to 130 with a mean of 13.5 (Fig. 3).
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FIGURE 2. Number of allergen sensitizations per patient compared to total serum IgE. IgE = immunoglobulin E.
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FIGURE 3. Weighted allergen class sensitization per patient compared to total serum IgE. IgE = immunoglobulin E.

Pearson correlation coefficient for total serum IgE com-
pared with number of positive allergen-specific sensitiza-
tions was 0.465 (95% confidence interval [CI], 0.417 to
0.511), p < 0.001, while weighted allergen class compari-
son showed a coefficient of 0.529 (95% CI, 0.485 t0 0.571)
(p < 0.001).

Discussion

The results of this study demonstrate a moderate and sta-
tistically significant correlation between total IgE levels and
the number of allergen-specific sensitizations. The total IgE

level was able to predict monosensitized compared to poly-
sensitized patients. There remains controversy over the de-
gree to which monosensitization represents a separate dis-
ease entity compared to polysensitization. Polysensitized
patients have been associated with asthma and to have
worsened clinical symptoms compared to monosensitized
patients.” 2122

Dust mite sensitization was the most common allergen
responsible for monosensitization, which is consistent with
a prior report.’ There remains controversy on how to treat
polysensitized patients with immunotherapy. The decision
for monoallergen vs polyallergen immunotherapy differs
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by provider and practice region.”!%23 Several prospec-
tive, randomized trials have demonstrated efficacy of both
monoallergen and polyallergen immunotherapy?*2?’ for the
treatment of polyallergy patients. With the increase in
availability of U.S. Food and Drug Administration (FDA)-
approved sublingual immunotherapies, the decision for al-
lergen selection in the setting of polysensitization is con-
troversial. The use of IgE level as demonstrated in this
study and quantitative allergy testing may aid in the de-
cision process to identify the most relevant sensitizations in
conjunction with clinical information regarding symptom
and exposures.

Total IgE is partially dependent on the weighted contri-
bution of each allergen sensitization class but it has been
shown to be a predictor of AR and now to be a more spe-
cific identifier of monosensitized vs polysensitization. This
may aid providers by allowing selection of the most clini-
cally relevant and highest allergen-specific IgE level class to

decrease clinical symptoms. A limitation to this pro-
cess, however, is the evidence that a significant por-
tion of the patient population is observed to have mea-
surable IgE allergen sensitization but remains clinically
asymptomatic.*”7>2%2% Immunotherapy treatment must be
guided by clinical relevance and exposure history in addi-
tion to any evidence of allergen-specific sensitization.

Conclusion

IgE levels correlate with monosensitization, polysensitiza-
tion, and the strength of allergen sensitizations. In this co-
hort, dust mite sensitization was the most common aller-
gen responsible for monosensitization. Quantitative testing
may provide useful adjunctive information for selection of
antigens for immunotherapy in polysensitized patients who
undergo treatment with less than a full complement of sen-
sitized antigens. €y
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