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ABSTRACT

Objective: To compare the cost, healthcare utilization, and outcomes between skin and serum-specific
IgE (sIgE) allergy testing.

Methods: This retrospective cohort study used IBM® MarketScan claims data, from which commer-
cially insured individuals who initiated allergy testing between January 1 and December 31, 2018 with
at least 12months of enrollment data before and after index testing date were included. Cost of
allergy testing per patient was estimated by testing pattern: skin only, sIgE only, or both. Multivariable
linear regression was used to compare healthcare utilization and outcomes, including office visits,
allergy and asthma-related prescriptions, and emergency department (ED) and urgent care (UC) visits
between skin and sIgE testing at 1-year post testing (oo = 0.05).

Results: The cohort included 168,862 patients, with a mean (SD) age of 30.8 (19.5) years; 100,666
(59.7%) were female. Over half of patients (56.4%, n=95,179) had skin only testing, followed by
57,291 patients with sIgE only testing and 16,212 patients with both testing. The average cost of
allergy testing per person in the first year was $430 (95% Cl $426-433) in patients with skin only test-
ing, $187 (95% ClI $183-190) in patients with sIgE only testing, and $532 (95% Cl $522-542) in patients
with both testing. At 1-year follow-up post testing, there were slight increases in allergy and asthma-
related prescriptions, and notable decreases in ED visits by 17.0-17.4% and in UC visits by 10.9-12.6%
for all groups (all p < 0.01). Patients with slgE-only testing had 3.2 fewer allergist/immunologist visits
than patients with skin-only testing at 1-year follow-up (p < 0.001). Their healthcare utilization and out-
comes were otherwise comparable.

Conclusions: Allergy testing, regardless of the testing method used, is associated with decreases in
ED and UC visits at 1-year follow-up. sIgE allergy testing is associated with lower testing cost and
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fewer allergist/immunologist visits, compared to skin testing.

Introduction

Allergic diseases affect almost 1 in 3 adults and more than 1
in 4 children in the US'?, imposing a considerable burden
on individual and public health®*. Diagnosis and identifica-
tion of sensitizing allergens is crucial for allergic disease
management, including antigen immunotherapy, food and
inhalant allergen avoidance and certain biologic treat-
ments>®. Additionally, determining atopy through testing
helps differentiate allergic from non-allergic diseases with
similar clinical presentations (e.g. non-allergic rhinitis and
non-allergic food intolerance)”™°.

There are currently two testing methods for diagnosing
inhalant and food allergies: in vivo skin and in vitro serum
allergen specific immunoglobin E (sIgE) testing®®. Both tests
may be employed to identify specific allergens with compar-
able sensitivity and clinical utility'®'", with high concordance
in detecting allergy sensitization'>'°. US practice parameters

for allergy diagnostic testing recommend either skin or sigE
testing be used in conjunction with clinical history when
diagnosing allergic diseases'®'®.

Although the clinical properties of skin and sIgE tests are
well documented, there is a lack of recent data on how the
healthcare cost, utilization, and outcomes differ between the
two tests. The only publicly available cost information is at
the allergen level, based on the Medicare Physician and
Clinical Laboratory Fee Schedule. In 2018, the per allergen
cost was $5.40 for skin prick tests, $8.28 for intradermal skin
tests, and $6.44 for sIgE tests'”'®, A recent study of 100%
Medicare fee-for-service beneficiaries in 2019 found that sIgE
testing was associated with lower testing cost and fewer
allergist visits per beneficiary, compared to skin prick test-
ing'®. However, the study was cross-sectional and did not
follow the same individuals over time or investigate in depth
associated health care utilization patterns and outcomes,
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which are key to optimal diagnostic approaches. Based on
the evidence available, we hypothesized that slgE testing
cost may be different than skin testing at the patient level
while both allergy tests add clinical value to allergic disease
identification and management. To test this hypothesis and
fill in the knowledge gap, we utilized a large cohort of
patients enrolled in U.S. commercial health insurance plans,
with the primary aim to compare 1-year outcomes in health-
care utilization between patients receiving skin versus sIgE
allergy testing, including physician office visits, urgent care
(UQ) visits, emergency department (ED) visits, and related
medication prescriptions. The secondary aim was to compare
cost at the patient level between skin versus sIgE testing.

Methods
Data source and study design

For this retrospective cohort study, we extracted 2017-2019
data from the IBM® MarketScan Commercial Claims and
Encounters database and Medicare Supplemental and
Coordination of Benefits database. These databases include
de-identified administrative healthcare claims from a variety
of health plans across the U.S., covering over 22 million indi-
viduals annually, for whom enrollment and demographic
information as well as inpatient, outpatient, and pharmacy
claims are available. More information about the MarketScan
data series can be found in Hansen’s white paper published
by IBM Watson Health®°,

This study was exempt by the University of Southern
California School of Medicine institutional review board under
Category 4 of 45 CFR 46.101(2)(b) because it was based on
existing deidentified secondary data. Information in the data
was recorded in such a manner that subjects cannot be iden-
tified, directly or through identifiers linked to the subjects. No
consent to participate was required for this exempted
research. All methods were performed in accordance with the
relevant guidelines for secondary data analyses.

Cohort definition

The cohort consisted of patients who initiated at least one
skin or sIgE allergy test in the identification period of
January 1 to December 31, 2018. The first date of allergy
testing claims during the identification period was identified
as the index date for each patient. To establish a clear base-
line for comparisons of associated health utilization patterns
and testing cost, patients were required to be continuously
enrolled (gaps in enrollment at any point <= 45 days) with-
out any allergy testing claims for at least 12 months before
the index date. To ensure adequate follow-up, patients were
followed up after index date for at least 12 months.

Measures

The primary outcome was cost of allergy testing and associ-
ated healthcare resource utilization. Eligible allergy tests
were identified using Current Procedural Terminology (CPT)
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codes, specifically 86003 or 86008 for sIgE tests, and 95004
or 95024 for skin tests (inclusive of skin prick test and intra-
dermal skin tests). Patch testing to identify type IV hypersen-
sitivity reactions, such as allergic contact dermatitis, was not
included where slIgE testing is not applicable. Direct costs of
the allergy testing procedures, including plan paid amount
and patient out-of-pocket cost such as co-payment, co-insur-
ance and deductibles, were extracted from claim line items
associated with the aforementioned CPT codes, and aggre-
gated at the patient level. Baseline and first-year healthcare
utilization post index date, including number of relevant
office visits and number of allergy-related prescriptions, were
also measured. Office visits included those with primary care
physicians, allergists/immunologists, and pulmonologists.
Allergy-related prescriptions included corticosteroids, asthma
relievers, asthma controller, and biologics indicated for the
treatment of severe asthma. Secondary outcomes included
number of UC and ED visits in the first-year post index date.
The key independent variable was the utilization patterns
of allergy testing, namely, skin only testing, sIgE only testing,
or both, in the identification period. Baseline characteristics
included age group (0-4, 5-11, 12-18, 19-64, and 65+ years
of age respectively), sex, insurance plan type, place of ser-
vice, and specialty of provider who ordered the index allergy
test. Race and ethnicity information were not available in the
databases and therefore not included in the analyses.

Statistical analysis

Baseline characteristics were summarized by allergy testing
utilization type and sequence at the patient level: skin only
testing, sIgE only testing, skin followed by sIgE testing, sIgE
followed by skin testing, or both skin and sIlgE concurrently.
Among other outcome measures, allergy testing cost per
patient, solely on the testing procedures and not including
physician fees, was compared by allergy testing type: skin
only testing, sIgE only testing, and both. Independent-sam-
ples t-test was used to compare each pair of testing types
on continuous outcome measures. Two-sample Z Proportion
test was used to compare outcome measures in proportions.
Paired-samples t-test was used to compare outcomes at
baseline vs 1-year within each patient subgroup by testing
type. The significance level was set at 0.05 for all tests. For
all patients, we conducted multivariable linear regression to
estimate the association of allergy testing type and each of
the one-year healthcare utilization outcome measures,
adjusting for age, sex, and all baseline healthcare utilization
outcome measures in the year prior to index testing. This
model specification was theory driven, based on the follow-
ing reasoning: (1) a parsimonious model is typically preferred
and thus we included only key characteristics such as age
and sex (race/ethnicity was not available in the data); (2) clin-
ical variables such as place of service and specialty of pro-
vider were strongly correlated with type of allergy testing,
the key predictor, and were therefore not included as poten-
tial confounders; (3) baseline key healthcare utilization and
outcome measures were included to adjust for prior differen-
ces between patients who utilized skin tests vs. slgE testing
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that were often not observable and were related to their
general utilization and outcome patterns such as clinical his-
tory and disease severity. All analyses were conducted with
SAS statistical software version 9.4 (Cary, NC).

Results
Sample

Our cohort consisted of 168,862 patients, with a mean (SD)
age of 30.8 (19.5) years; 100,665 (59.7%) were female. Across
the whole cohort, 8.1% of patients were 0 - 4years of age
(n=13,659), 15.1% were between 5 - 11 (n=25,528), 12.6%
were 12 - 18 (n=21,191), 63.1% were 19 - 64 (n=106,350),
and 1.2% were 65 or older (n=1,954) (Table 1). The primary
health insurance plan was HMO for 15.7% of patients and
PPO for 44.2% of patients; the rest had other (37.6%) and
unidentified (2.5%) plans.

In terms of allergy testing patterns, 56.4% of patients used
skin only testing (n=95,179), the most common method, fol-
lowed by 34.0% with sIgE only testing (n=57,291), and 9.6%
with both skin and sIgE testing (n=16,212). Among those with
both skin and sIgE testing, 5,345 had skin testing before sIgE
testing, 5,946 had sIgE testing before skin testing, and 4,921
had both skin and sIgE testing concurrently.

Healthcare utilization and outcomes

At baseline (0-12months before index testing), utilization of
relevant prescriptions was similar between patients with skin
only testing and those with sIgE only testing. Specifically, the
mean+SD were 0.56+1.11 vs. 0.51+£1.2 in number of oral

Table 1. Summary statistics by allergy testing type.

corticosteroid prescriptions (p = 0.007), 0.44+1.19 vs. 0.44 +1.31
in number of asthma reliever prescriptions (p=0.644),
0.33+1.24 vs. 0.33£1.33 in number of asthma controller pre-
scriptions (p=0.502), and 0.01+0.27 vs. 0.01 £0.34 in number
of biologics prescriptions (p=0.005). In terms of clinical
encounters, patients with skin only testing had slightly more
PCP visits (2.5 vs. 2.37), allergist/immunologist visits (0.71 vs.
0.31), and UC visits (0.25 vs. 0.22), and slightly fewer ED visits
(0.33 vs. 0.38) than those with sIgE only testing, all p < 0.001
(Table 2).

Within each of the three patient subgroups by testing
pattern, including skin only, slgE only, and both skin and
sIgE, the number of oral corticosteroid prescriptions, UC vis-
its, and ED visits decreased following index allergy testing.
Specifically, the changes from baseline to 1-year follow up
were: oral corticosteroid prescriptions decreased by 18.5%
(from 0.56 to 0.46) in patients with skin testing and by 9.8%
(from 0.51 to 0.46) in patients with sIgE testing; UC visits
decreased by 12.6% (from 0.25 to 0.21) in patients with skin
testing and by 10.9% (from 0.22 to 0.20) in patients with
slgE testing; ED visits decreased by 17.0% (from 0.33 to 0.27)
in patients with skin testing and by 17.4% (from 0.38 to 0.31)
in patients with sIgE testing, all p<0.01. In contrast, the
number of asthma controller and biologic prescriptions
increased for all 3 subgroups after allergy testing, all p < 0.01
(Table 2).

Unadjusted 1- year results of between-group comparisons
showed higher proportions of patients with skin only testing
were prescribed oral corticosteroids, asthma relievers, and
asthma controllers, compared to patients with sIgE only test-
ing. The mean (95% Cl) percentages were 27.0 (26.3 —27.7)
vs 252 (244-25.9), 22.1 (21.3-22.9) vs 19.3 (18.5-20.1),

All Skin only slgE only Skin & sIgE (n=16,212)
(n=168,682) (n=95,179) (h=57,291) N N
sIgE before skin Skin before sIgE Concurrent
(n=5,946) (n=5,345) (n=4,921)
Age group
0-4 13,659 (8.1) 4,920 (8.6) 6,956 (7.3) 707 (11.9) 619 (11.6) 457 (9.3)
5-11 25,528 (15.1) 8,353 (14.6) 14,335 (15.1) 1,016 (17.1) 917 (17.2) 907 (18.4)
12-18 21,191 (12.6) 7,467 (13.0) 11,450 (12.0) 799 (13.4) 749 (14.0) 726 (14.8)
19-64 106,350 (63.0) 36,007 (62.9) 61,104 (64.2) 3,386 (57.0) 3,036 (56.8) 2,817 (57.2)
65 + 1954 (1.2) 544 (1.0) 1334 (1.4) 38 (0.6) 24 (0.5) 14 (0.3)
Sex
Male 68,016 (40.3) 39,167 (41.2) 22,437 (39.2) 2,431 (41.0) 2,068 (38.7) 1,913 (38.9)
Female 100,666 (59.7) 56,012 (58.9) 34,854 (60.8) 3,515 (59.1) 3,277 (61.3) 3,008 (61.1)
Insurance Type
HMO 26,510 (15.7) 13,749 (14.5) 10,140 (17.7) 1,011 (17.0) 763 (14.3) 847 (17.2)
PPO 74,470 (44.2) 43,459 (45.7) 24,067 (42.0) 2,496 (42.0) 2,282 (42.7) 2,166 (44.0)
Other 63,462 (37.6) 35,697 (37.5) 21,503 (37.5) 2,275 (38.3) 2,171 (40.6) 1 816 (36.9)
Missing 4,240 (2.5) 2,274 (2.4) 1,581 (2.8) 164 (2.8) 129 (2.4) 2 (1.9)
Place of Service®
Office 115,162 (66.4) 93,040 (97.4) 10,960 (19.1) 1,266 (20.4) 5,256 (96.0) 4,640 (52.6)
Outpatient 15,296 (8.8) 2,300 (2.4) 10,427 (18.1) 1,097 (17.7) 123 (2.2) 1,349 (15.3)
hospital
Laboratory 42,663 (24.6) 11 (0.0) 35,949 (62.5) 3,808 (61.5) 88 (1.6) 2,807 (31.8)
Other 394 (0.2) 151 (0.2) 189 (0.3) 24 (0.4) 6 (0.1 24 (0.3)
Provider Specialty®
PCP 10,920 (6.2) 8,144 (8.4) 1,864 (3.2) 169 (2.7) 345 (6.3) 398 (4.3)
Allergy & 65,981 (37.6) 58,603 (60.8) 488 (0.8) 221 (3.5) 3,640 (66.0) 3,029 (33.1)
Immunology
Other 98,698 (56.2) 29,717 (30.8) 55,837 (96.0) 5,888 (93.8) 1,527 (27.7) 5,729 (62.6)

Data are presented as n(%) or mean = SD.
“Place of service and provider specialty were tallied at the claims level due to a small percentage of patients having multiple allergy tests on the index date.
HMO: health maintenance organization; PCP: primary care physician; PPO: preferred provider organization.



Table 2. Unadjusted health utilization and outcomes at baseline and 1-year post index testing, by allergy testing patterns.
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Skin only (n=95179)

sIgE only (n=57291)

sIgE & skin (n=16212)

Mean SD Mean SD Mean SD P-value
BASELINE
PCP visits 2.50 3.86 237 4.06 230 3.84 <0.001
Allergist & Immunologist Visits 0.71 3.52 0.31 2.15 0.47 2.83 <0.001
Pulmonologist Visits 0.11 0.78 0.15 0.81 0.12 0.67 <0.001
# oral corticosteroid Rx 0.56 1.1 0.51 1.20 0.59 1.20 0.007
# asthma reliever Rx 0.44 1.19 0.44 1.31 0.48 1.25 0.644
# asthma controller Rx 0.33 1.24 0.33 133 0.37 133 0.502
# biologic Rx 0.01 0.27 0.01 0.34 0.01 0.23 0.005
UC visits 0.25 0.84 0.22 0.73 0.25 0.77 <0.001
ED visits 0.33 0.87 0.38 1.03 0.41 0.91 <0.001
1-YEAR
PCP visits 2.78* 5.35 2.62* 435 2.69* 5.00 <0.001
Allergist & Immunologist Visits 417% 10.41 0.63* 3.08 343* 8.41 <0.001
Pulmonologist Visits 0.15% 1.06 0.26* 1.13 0.20* 1.02 <0.001
# oral corticosteroid Rx 0.46* 1.03 0.46* 117 0.55%* 1.23 0.554
# asthma reliever Rx 043 1.18 0.43 1.32 0.49 1.27 0.355
# asthma controller Rx 0.54* 1.72 0.47* 1.66 0.59* 1.80 <0.001
# biologic Rx 0.03* 0.54 0.06* 0.72 0.07* 0.72 <0.001
UC visits 0.21%* 0.74 0.20* 0.68 0.22* 0.77 <0.001
ED visits 0.27* 0.85 0.31%* 0.91 0.34* 0.97 <0.001

The baseline period included 0-12 months prior to index allergy testing. The 1-year period included 0-12 months after index allergy testing. P-values listed were

based on independent-samples t-test between patients with skin only testing and patients with slgE only testing.
*indicates statistically significant changes between measures at baseline and 1-year follow up within each patient subgroup, all p < 0.01.
UC: urgent care; ER: emergency department; PCP: primary care provider; Rx: prescription.

151 (142-15.9) vs. 126 (11.7-13.4), respectively, all
p < 0.001) (Figure 1(a)). However, patients with sIgE only test-
ing were slightly more likely to have been prescribed biolog-
ics than patients with skin only testing (0.9% (0—1.9) vs.
0.6% (0—1.6), p < 0.001).

In terms of healthcare utilization within 12 months of the
index date, unadjusted outcomes were comparable across all
three groups of patients by testing pattern, in PCP visits, pul-
monologist visits, UC visits, and ED visits (Figure 1(b)). The
most notable difference was in allergist/immunologist visits,
where the mean (95% Cl) of visits was 4.2 (4.1—4.2) in
patients with skin only testing, 0.6 (0.6 —0.7) in patients with
slgE only testing, and 3.4 (3.3-3.6) in patients with both
skin and sIgE testing (all p < 0.001).

The multivariable linear regression results on the health-
care utilization and outcomes were consistent with the
unadjusted analyses (Table 3). At 1-year post index date, the
differences between patients with skin only testing and
those with sIgE only testing were marginal in all outcomes,
except for allergist/immunologist visits, where patients with
sIgE only testing had 3.2 fewer visits than patients with skin
only testing (p < 0.001) (Table 3).

Testing cost

The mean (95% ClI) cost of allergy testing per person, includ-
ing and within 12months of the index date was $430
(426 — 433) in patients with skin only testing, $187 (138 -
190) in patients with sIgE only testing, and $532 (522 - 542)
in patients with both skin and sIgE testing (Figure 2). Health
plan reimbursement accounted for the majority of the cost,
and was $316 (314 - 318) in patients with skin only testing,
$124 (122 -127) in patients with sIgE only testing, and $399
(393 —406) in patients with both skin and sIgE testing (all
p < 0.001).

Discussion

To the best of the authors’ knowledge, there have been no
recent studies comparing skin versus sIgE tests for the diag-
nosis and management of allergic diseases in terms of
healthcare utilization and clinical outcomes, despite various
practice parameters recommending that either forms of test-
ing can be used. Our retrospective cohort study is the first to
demonstrate the following:

First, allergy testing is associated with lower utilization of
urgent and emergency care services in the subsequent year
despite testing methods, suggesting both skin and sIgE
allergy testing methods are beneficial in allergy disease man-
agement (Table 2). Allergy-related clinical metrics also
improved at 1year after allergy testing, as indicated by
increases in asthma controller and biologic prescriptions,
which are effective in reducing allergic inflammation®?', and
therefore may at least in part explain the reduced use of UC
and ED services. In summary, slgE testing is of comparable
efficacy to skin testing in guiding management of allergic
disease.

Second, commercially insured patients utilizing different
methods of allergy testing are similar in demographics at
baseline (Table 1). Further, we find that their relevant health-
care utilization and clinical outcomes were also mostly com-
parable at both baseline and at 1-year follow-up. There were
slightly more ED visits (0.38 vs. 0.33) and slightly fewer UC
visits (0.22 vs. 0.25) in patients with sIgE testing compared to
patients with skin testing at baseline. These clinically insig-
nificant differences were statistically significant due to the
large sample sizes, and may be partially explained by varia-
tions in the availability of care options by geographical loca-
tion. Notably, individuals living in rural areas have less access
to UC than ED services*??3, They may also be more likely to
utilize sIgE testing due to geographical barriers in accessing
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Figure 1. Health care utilization and outcomes 0-12 months post index allergy testing, per patient by testing pattern. (a) Prescriptions, (b) Visits.

Table 3. Multivariable linear regression results on the associations between allergy testing patterns and subsequent health utiliza-

tion and outcomes.

1-year outcomes (0-12 months post index testing)

Skin only sIgE only Skin & sIgE

Beta P-value Beta P-value
PCP visits 0 (ref) -0.06 0.007 0.14 <.001
Allergist & Immunologist Visits 0 (ref) -3.20 <.001 —0.48 <.001
Pulmonologist Visits 0 (ref) 0.09 <.001 0.05 <.001
# oral corticosteroid Rx 0 (ref) 0.02 <.001 0.09 <.001
# asthma reliever Rx 0 (ref) —0.01 0.077 0.03 <.001
# asthma controller Rx 0 (ref) -0.07 <.001 0.02 0.172
# biologic Rx 0 (ref) 0.03 <.001 0.04 <.001
UC visits 0 (ref) —0.01 0.012 0.0 0.566
ED visits 0 (ref) 0.02 <.001 0.04 <.001

Multivariable linear regression models on 9 health care utilization and outcomes at 1year (0-12months) post index testing,
adjusted for age, sex, and each health utilization and outcome measure in the previous year (baseline), respectively.
UC: urgent care; ED: emergency department; PCP: primary care provider; Rx: prescription.

allergists®*?>. This is consistent with our data, showing sig-
nificantly fewer allergist/immunologist visits among sIgE only
patients than patients with skin only testing at baseline (0.31
vs. 0.71).

Third, slgE only testing was associated with significantly
lower costs than skin testing at the individual person level,
in total reimbursements per patient (5187 vs. 430, Figure 2),
including health plan and patient out-of-pocket payments.
As commercial insurance payment often parallels the
Medicare fee schedule, the cost per allergen in our study
sample may have been comparable between skin testing

(inclusive of skin prick and intradermal) and sIgE testing, but
a higher number of allergens may have been tested in
patients with skin only testing compared to those with sigE
only testing, resulting in higher overall testing costs for the
former. This finding is consistent with a cross-sectional study
of 100% Medicare fee-for-service beneficiaries in 2019 that,
per patient, slgE testing incurs lower costs than skin testing
and is associated with fewer allergens tested, compared to
skin testing'®. Our study demonstrates that the significantly
lower costs of sIgE testing applies to various commercially
insured patient populations in addition to that of Medicare.
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Figure 2. Average cost of allergy testing per patient by testing pattern.

Besides the cost differences at the patient level, skin and
slgE testing also differ in delivery modality. Specifically, skin
tests are typically performed and reported by specialists such
as allergists in a clinical setting. In contrast, sIgE tests can be
prescribed by a wide range of providers and are performed,
processed, and reported by clinical laboratories®'®"". The dif-
ferences in prescribing patterns by provider specialty are
confirmed by our findings in Table 1. Cox et al. in the
ACAAI/AAAAI Specific IgE Task Force report explained that
allergists usually perform skin prick tests due to rapidly avail-
able results, reproducibility, and minimal invasiveness'®.
Consequently, our data show that at 1-year post index test-
ing, the number of primary care visits was essentially the
same by testing type; however, patients who had skin testing
only visited an allergist/immunologist 3.2 more times than
patients who had skin testing only (Table 3). These additional
allergist visits by patients with skin only testing could be fol-
low up visits for further allergy consultation and manage-
ment. Additional cost and value may be associated with
these visits but it is beyond the scope of this paper to make
such evaluations. This also suggests the actual cost savings
associated with sIgE testing may be far greater due to a lack
of professional fees, which may translate to future premium
decreases.

Aside from healthcare expenditure savings, wider use of
slgE testing will help address the increasing burden of atopic
disease in the U.S. Global shifts to urban lifestyles, micro-
biome and climate changes have resulted in rising incidence
of atopic disease and prolonged exposure of vulnerable indi-
viduals to allergens®®%°. Additionally, there is a significant
shortage of allergy specialists in the U.S. especially in rural
and under-served communities, reducing access and delaying
allergy skin testing®*?>3°. The unmet needs of more vulner-
able patients requiring allergy testing due to specialist short-
ages and increasing disease prevalence can in part be
ameliorated through increased access and use of sIgE testing
in primary care settings in conjunction with strategies to
increase access to allergy specialists (e.g. use of sIgE tests in
telemedicine consults with specialists).
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Our study had a few limitations. First, the study cohort
included patients with a primary diagnosis of drug and sting-
ing insect allergy in whom skin testing is the preferred
modality in the analysis. However, this subgroup only consti-
tuted 0.6% of our study cohort and did not substantively
change the overall results. Second, although skin and sIgE
tests are similarly accurate, they are not identical. Skin test
panels often include several types of similar allergens (e.g.
grasses) that cross react and are represented by a single
allergen on sIgE tests. It is unclear whether the greater var-
iety of allergens included in skin tests could provide add-
itional clinical benefits. Third, we could only estimate the
cost of the allergy tests themselves and not the expenditures
associated with physician office visits. This was because phys-
ician visits directly associated with sIgE test prescriptions
could not be ascertained due to limitations of claims data.
Nevertheless, our findings on the use of primary care and
relevant specialist visits in the follow-up period provide use-
ful context regarding the overall cost of allergy testing by
type. Fourth, we did not have information on what specific
allergic symptoms or diseases patients were tested for.
Certain outcome measures we selected were more relevant
to allergic asthma because they could be estimated directly.
We acknowledge that allergy testing is also performed for
other IgE-mediated diseases, including urticaria, atopic
dermatitis, and food allergies. Lastly, the quality of both skin
and slgE testing varies, and the varying quality cannot be
captured in the claims data. For skin tests specifically, the
quality of extracts varies by manufacturer, especially when
food and fungal extracts are concerned®'°, In addition, the
interpretation of skin test results could also vary by place-
ment of tests, device used, technician performance of tests,
and interference of other medications'®. For slgE tests, the
quality varies by manufacturer. However, the ImmunoCAP
slgE blood test, the gold standard in allergy blood testing,
has an over 80% market share in the U.S*’. All major com-
mercial laboratories such as Quest, Labcorp, and Kaiser utilize
ImmunoCAP testing technology. The large presence of
ImmunoCAP tests greatly reduces variability of sIgE test
results in general in the US.

Conclusions

In conclusion, our study found patients had fewer UC and
ED visits, at 1-year after initial allergy testing, regardless of
the allergy testing methods utilized. Compared to patients
who only received skin testing, patients who received sIgE
testing exclusively for allergic sensitization had lower costs
and fewer allergist/immunologist visits, but mostly compar-
able healthcare utilization and outcomes at 1-year follow up.
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