Journal Pre-proof —

Review of Ordering Practices for Single Allergen and Serum IgE Panel Tests for Food ﬁ‘"ngnAghIs“ -
Allel’gy G Ce ey

Monica T. Kraft, MD, Jade Wilson, Amy L. Leber, PhD, David R. Stukus, MD,
Rebecca Scherzer, MD

PII: S1081-1206(20)30386-0
DOI: https://doi.org/10.1016/j.anai.2020.05.023
Reference: ANAI 3260

To appearin:  Annals of Allergy, Asthma and Immunology

Received Date: 5 April 2020
Revised Date: 18 May 2020
Accepted Date: 21 May 2020

Please cite this article as: Kraft MT, Wilson J, Leber AL, Stukus DR, Scherzer R, Review of Ordering
Practices for Single Allergen and Serum IgE Panel Tests for Food Allergy, Annals of Allergy, Asthma
and Immunology (2020), doi: https://doi.org/10.1016/j.anai.2020.05.023.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. 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.

© 2020 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights
reserved.


https://doi.org/10.1016/j.anai.2020.05.023
https://doi.org/10.1016/j.anai.2020.05.023

Review of Ordering Practicesfor Single Allergen and Serum IgE Panel Testsfor Food

Allergy

Monica T. Kraft MD}, Jade Wilsofy Amy L. Leber PhB, David R. Stukus ME) Rebecca

Scherzer MD

! Nationwide Children's Hospital, Division of Alleygind Immunology, The Ohio State

University College of Medicine, Columbus, Ohio

2 Nationwide Children’s Hospital, Division of Patlgly and Laboratory Medicine, Columbus,

Ohio
Corresponding author:

Monica T. Kraft MD

Monica.kraft@nationwidechildrens.org

Nationwide Children’s Hospital, Division of Allerg§ Immunology
700 Children’s Drive Columbus, OH 43205
P: 614- 722- 4404 F: 614-722-4423

Conflicts of Interest: None

Funding source: None

Key words: food allergy, sIgE, serum specific immaglobulin E, diagnostics
Abbreviations: Food allergy (FA); serum specifimmmmoglobulin E (SIgE)
Manuscript Word Count: 1129*

Figures: 1 Tables: None

*In order to adequately address the reviewers’ centsiand suggestions, the authors required
additional words which exceeded the initial 100@+aviimit. The enclosed text has a word
count of 1129, which we will be happy to revisegfjuired by the editors.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

The incidence of Immunoglobulin E (IgE)-mediateddallergy (FA) is increasing and
currently affects as many as 8% of children intméted States.Appropriate diagnosis requires
a clinical history consistent with an immune-meethteaction after ingestion of a food and can
be supported by skin prick tests and/or serum §pdgE (SIgE) levels. In cases of
indeterminate history or testing, supervised corgion of the implicated food through oral

food challenge (OFC) is the diagnostic gold staddar

Commercially available sIgE testing can be orddrgdoth allergy and non-allergy
providers. Obtaining sIgE as a screening testtisemmmmended due to its low positive
predictive valué. However, the availability of “allergy panels” theambine multiple food sIgE
tests under a pre-selected order set has madhegtesfor providers to order several sIgE at once,
often including foods that were not suggested byaadl history. When results are reported as
abnormal, they can lead to diagnostic confusiongaassary dietary elimination and increased

healthcare costs.

We previously reviewed the sIgE ordering practites our institution’s clinical
laboratory and demonstrated that primary care deygiorder significantly more panels with
multiple food allergens compared to allergists, wérw to order single-food sIgE te$tén that
study of 2013 laboratory data, 3065 allergen pawel® ordered, 78.8% of which were obtained

by non-allergist$.

We performed a follow up retrospective review aidallergen specific IgE laboratory
tests completed at a reference center laboratesgceged with a tertiary care children’s hospital
from January 1 to December 31, 2018. The tests searched by order code and any multi-
allergen panel containing > 1 food was includeditraliergen panels with environmental

aeroallergens that did not include foods were edediu For comparison, provider specialty was
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recorded as allergist vs non-allergist (primaryecand other pediatric subspecialists). This

project was deemed exempt from institutional IRBew.

During 2018, 12,354 sIgE tests were ordered byuti§ue providers, including 13
allergists at our institution and 41 external (commity) allergists. Among all tests, 10,981 (89%)
were single food allergen sIgE and 1,373 (11%) weareels containing food slgE. Commonly
ordered individual foods were peanut (815), eggevii92) and milk (638). The most common
panel was the “food allergy panel” which was ordetd94 times and includes 11 foods (clam,
cod, corn, egg, milk, peanut, scallop, shrimp, seinut and wheat). The “childhood allergy
panel” which includes 6 foods (cod, milk, egg, peasoy and wheat) combined with 5 inhalant
allergen sIgEs was ordered a total of 170 timesng individual sIgE tests, the most commonly
associated diagnosis was “allergy to other foods: (n=2070), “food allergy” (1541) and peanut-allergy
related diagnoses such as “anaphylaxis to peanut” (746), followed by “eosinophilic esophagitis” (419)
and “dermatitis to an ingested food” (399). The top 3 diagnoses associated with orders for sIgE panels
containing foods were “dermatitis, unspecified” (n= 105), “allergy to other foods” (103) and “unspecified

abdominal pain” (78).

Allergists ordered 8,986 tests, of which only 1120) were panels, whereas non-
allergists ordered 3,368 of which 1,263 (37.5%)eyganels (p <0.0001). Community allergists
(N=71) ordered more FA panels compared with thoseiaacademic center (N=13); (1.9% vs
0.75%; p <0.0001). As shown in Figure 1, amongalkring providers, significantly more FA
panels were ordered by allergist and non-allexgistmunity providers (n=1199; 17.4%)

compared with providers at our academic institufionl 75; 3.2%; p<0.0001).

Compared to our previous study, we found similanbers of single allergen sIgE tests

ordered in 2013 (n=10,794) and 2018 (n=10,981) &yrdlar number of individual clinicians
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(447 in 2013 compared with 400 providers in 20H8)wever, there was a 55% decrease in the
overall number of panels ordered in 2018 (n=1,3&83%us 2013 (n=3,065).There was a 40%
reduction in the number of “food allergy panel” ersl (2,496 in 2013 compared with 1,494 in
2018) and a 62% decrease in the number of “childladiergy panel” orders (from 450 to 170).

There was no change in the foods included in eadelpbetween the two studies.

It is reassuring that the number of food allergggia ordered has decreased as
indiscriminate use of these panels is not recome@éntiin addition to the low positive
predictive value of sIgE as a screening test, nmase individuals will have detectable IgE
sensitization to foods than symptomatic reactipossibly leading to over-diagnosis of FA or
inappropriate dietary eliminatidhMisdiagnosis of FA has other potential consequgnce
including risk of nutritional deficiencies due tmoid avoidancand increased healthcare cobts.
These costs include the direct health care costs asiinitial allergy consult visit, skin testing,
oral food challenge and injectable epinephrine el & potential costs, including dietary
changes or substitutes, expensive elemental foentihae missed from work and
patient/caregiver anxiety. In patients withoutiaickl history of FA who are detected by a

screening sIgE panel, these costs are avoidable.

The reasons for the decrease in the total nunfifend allergen panels ordered is likely
multifactorial. Specific initiatives to educateopiders about this issue have increased in our
institution since publication of the initial studggcluding grand rounds and lectures for house
staff and non-allergy providers within our institut. This may explain why there were fewer
sIgE panels ordered by non-allergist academic pgergiwithin our institution compared with
non-allergist community providers. It is unlikelyat the decrease in the number of panels

ordered represents a decrease in the number ehagvaluated for food allergy as the number



70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

of individual sIgE tests was unchanged. Cost is at#t likely to have been a factor as the cost of
the “panel” tests in our laboratory is equivalenthie sum of the individual sIgE tests included,

thereby not incentivizing providers to choose pseier individual allergens.

Although fewer panels containing food sIgE wereeoed in 2018 compared to 2013, this
follow-up study demonstrates that there are sslibstantial number of such panels ordered
yearly. Additionally, these tests continue to baeved for concerns that may not be related to
IgE-mediated food allergy, as evidenced by twdheftop three associated diagnoses for the
panel tests being “dermatitis” and “abdominal gaiihe vast majority of those ordering multi-
food allergy panels are non-allergist communityvters, suggesting room for improvement
and community-wide education. With this data denrating on-going use of these allergy
panels, our institution has been able to work withreference laboratory to eliminate
preselected panels containing food allergy slgEtN&eps include studying future provider
ordering practices for food allergy tests withdw bption for preselected panels. Other areas for
future study include analyzing the results of fetgE tests, determining whether the patient is
eventually diagnosed with food allergy and definiihg potential economic impact. Ultimately,
this information can help allergists engage witd aducate primary care providers and pediatric

subspecialists in the appropriate ordering andpnéting these tests.
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Figure 1. Proportion of food aller gy slgE tests ordered as single vs panel tests, by provider
type. The mgjority of all food sIgE tests ordered were individual foods (n= 10,981, 89%).
Allergists ordered sIgE most frequently (8,986 individua and panel sIgE; solid and dashed
black, respectively). Non-allergists (gray) who ordered food alergy sIgE tests tended to have a
significantly higher proportion ordered as panels (dashed gray; 37.5%) compared with allergists

(dashed black; 1.29%), p<0.0001.
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