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Research Goals

✤ Disambiguate terms and define classes in the domain of allergic 
diseases

✤ Develop general approaches and best practices for curating ontologies 
of allergic diseases

✤ Determine what other ontologies to draw from or link to
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OGMS: Disorder

✤ Disorder: A material entity which is clinically abnormal and part of an extended 
organism 

✤ Material basis of a disease

✤ BFO material entities

✤ For every disorder, there is a corresponding quality that makes it a disorder

✤ An organism undergoes a pathological process in which a certain ordered 
configuration becomes a disordered configuration of parts

(OGMS reference document, OGMS development group)
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OGMS: Disease

✤ Disease: a disposition (i) to undergo pathological process(es) that (ii) exists in an 
organism because of one or more disorders in that organism

✤ Can be borne without being realized (like all dispositions)

✤ A disease is borne when the clinical significance threshold is crossed and the 
organism bears a tendency towards such processes

✤ Diseases are borne by whole organisms*

✤ Are related to disorders by the has_material_basis relation

✤ Are related to qualities using the has_qualitative_basis relation

(OGMS reference document, OGMS development group)
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OGMS: Disease

✤ Relies on the BFO definition of dispositions

✤ Disambiguates different usages of the term ‘disease’ (disease course, 
underlying disorder, diagnosis).

(OGMS reference document, OGMS development group)
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OGMS: Diagnosis

✤ Diagnosis: the representation of a conclusion of a diagnostic process

✤ Information entity; it is about a disease
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Scheurmann et al., 2009
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OGMS development group
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Middleton Allergy, 2008
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Larché M, Akdis CA, Valenta R. Immunological mechanisms of allergen-specific immunotherapy. Nat Rev Immunol. 2006 Oct. 1;6(10):761–71. 
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IgE-mediated hypersensitivity

✤ Disease (IgE mediated hypersensitivity) - a disposition 
for the organism’s mast cells and basophils to 
degranulate with exposure to the allergen (i.e. allergen 
binds to IgE), leading to allergic pathologic processes
➡ has_material_basis

✤ Disorder - mast cells and basophils with allergen-
specific IgE bound to membrane receptors (Fc!RI)

➡ realized_by
✤ IgE-mediated allergic pathological process - IgE-

mediated allergic reaction (mast cells 
degranulate, release preformed mediators, 
increase production of other mediators, etc.)

http://ontology.buffalo.edu/smith/ppt/OGMS/OGMS_Applied.ppt
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✤ Disorder - individuals are sensitized, but not necessarily allergic (i.e. 
not necessarily bearing allergic disease)

✤ Disease - individuals are hypersensitive (may or not actually be 
realized in pathological processes until exposed to the allergen)

✤ OR

✤ Disorder - all individuals with the disorder also bear the disease (are 
allergic)

✤ Disease - individuals with the disease are hypersensitive  (may or not 
actually be realized in pathological processes until exposed to the 
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Middleton Allergy, 2008
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Peanut allergy

✤ Disease (IgE mediated peanut allergy) - a disposition for 
the organism’s mast cells and basophils to degranulate 
with exposure to peanut allergen (i.e. allergen binds to 
IgE) leading to allergic pathologic processes
➡ has_material_basis

✤ Disorder (IgE mediated peanut allergy disorder) - 
mast cells and basophils with peanut-specific IgE 
bound to membrane receptors (Fc!RI)

➡ realized_by
✤ IgE-mediated allergic pathological process - IgE-

mediated allergic reaction (mast cells 
degranulate, release preformed mediators, 
increase production of other mediators, etc.)
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peanut allergy and 50 are peanut-tolerant. By using sIgE to com-
ponent Ara h 2 with a cutoff point of 0.35 kUA/L, all children with
peanut allergy would be correctly classified. The specificity of
this test is given as 96.1% (Table I). In this example we expect
2 children who are not allergic to peanuts to be misclassified as
having peanut allergy and the other 48 children to have a negative
result. By using this cutoff point, 97.5% of the population is cor-
rectly classified. A similar proportion of children would be cor-
rectly classified by using a cutoff point of 0.55 kUA/L; however,
in this case 3 children with peanut allergy would be misclassified
as tolerant. This cutoff point corresponds to a gain in specificity
(100%) but a loss in sensitivity (93.1%). Given the importance
of not misdiagnosing children with peanut allergy as being toler-
ant, we propose that the optimal cutoff point in our population is
0.35 kUA/L.

The cutoff for whole peanut sIgE of 5.30 kUA/L provides the
maximum proportion of correctly classified subjects (87.6%),
with a sensitivity of 75.9% and a specificity of 94.2%. However,
approximately 24% of children with peanut allergy would be in-
appropriately classified as peanut-tolerant. The cutoff of 15 kUA/
L has excellent specificity, with 96.2% of children at greater than
this level being correctly classified as allergic; however, this deci-
sion point has relatively poor sensitivity, with almost half of the
subjects with peanut allergy being classified as tolerant. These
data suggest that in our population the quantification of whole
peanut sIgE has lower accuracy in discriminating peanut allergy
from tolerance compared with quantification of sIgE to Ara h 2.

In conclusion, having identified sIgE to Ara h 2 as an important
predictor of clinical reactivity to peanut using microarray tech-
nology,5 we have now demonstrated the value of its quantification
using a routinely available laboratory test. Among school-aged
children in the United Kingdom, a cutoff of 0.35 kUA/L Ara h 2
IgE confers 100% sensitivity and 96.1% specificity. By using
this cutoff point, 97.5% of the subjects in our study population
were correctly classified, with all children with peanut allergy
given the correct classification. The importance of Ara h 2 has

been suggested in studies from other Central and Northern Euro-
pean countries7,8; however, in other populations and geographic
areas, IgE to other components might be relevant (eg, Ara h 9
in theMediterranean9). Our findings need to be replicated in other
populations and age groups before general application.

We thank Jackie and Carl Michaelsen, without whose generous support this
study would not have been possible. IgE quantification was performed by
Phadia AB, Uppsala, Sweden.
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Four distinct subtypes of non–IgE-mediated
gastrointestinal food allergies in neonates
and infants, distinguished by their initial
symptoms

To the Editor:
Although most food allergies are IgE-mediated, there are a

number of non–IgE-mediated gastrointestinal food allergies that
affect mainly infants and young children.1,2 Because most such

TABLE I. Sensitivity and specificity* for Ara h 2 and whole peanut

extract

Test
Cutoff point

(kUA/L)
Sensitivity

(%)
Specificity

(%)
Correctly

classified (%)

Ara h 2 0.30 100.00 90.20 93.75
0.32 100.00 94.12 95.00
0.35 100.00 96.08 97.50
0.38 96.55 96.08 96.25
0.40 93.10 98.04 96.25
0.55 93.10 100.00 97.50
0.87 89.66 100.00 96.25

Whole extract 0.35 96.55 26.92 51.85
3.91 79.31 84.62 82.72
5.00 75.86 90.38 85.19
5.30 75.86 94.23 87.65
5.96 72.41 94.23 86.42
7.81 72.41 96.15 87.65
15.00 55.17 96.15 81.48
43.86 34.85 98.08 75.31

Analysis included all children with available data (81 for sIgE to whole peanut extract
and 80 for sIgE to Ara h 2).
*Sensitivity refers to the proportion of subjects who have peanut allergy and give
positive test results. Specificity refers to the proportion of subjects without the target
condition and a negative test result for peanut allergy.

J ALLERGY CLIN IMMUNOL

VOLUME 127, NUMBER 3

LETTERS TO THE EDITOR 685

Nicolaou et al, JACI 127 (3): 684-5, March 2011
Saturday, June 23, 12



Peanut allergy

✤ Disease (IgE mediated Ara h 2 peanut allergy) - a 
disposition for the organism’s mast cells and basophils 
to degranulate with exposure to Ara h 2 allergen (i.e. 
allergen binds to IgE) leading to allergic pathologic 
processes
➡ has_material_basis

✤ Disorder (IgE mediated peanut allergy disorder) - 
mast cells and basophils with Ara h 2-specific IgE 
bound to membrane receptors (Fc!RI)

➡ realized_by
✤ IgE-mediated allergic pathological process - IgE-

mediated allergic reaction (mast cells 
degranulate, release preformed mediators, 
increase production of other mediators, etc.)
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(Aeroallergen) Allergic Rhinitis

✤ Allergic Rhinitis (Disease) - a disposition for nasal mast 
cells and basophils to degranulate with exposure to the 
aeroallergen (i.e. allergen binds to IgE)
➡ has_material_basis 

➡ Allergic Rhinitis Disorder - mast cells and 
basophils with allergen-specific IgE bound to 
membrane receptors (Fc!RI) in nasal mucosa

➡ realized_by
✤ Pathological process - IgE-mediated allergic 

reaction (mast cells degranulate, release 
preformed mediators, increase production of 
other mediators, etc.)
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What is an allergen?

✤ A role

✤ The same molecule can be an allergen, immunogen, tolerogen

✤ In the same way that a human can take on different roles in 
different contexts
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Middleton Allergy, 2008
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What is anaphylaxis?
✤ A syndrome

✤ def: A serious allergic reaction that is rapid in onset and might 
cause death 

✤ Considered to be highly likely when any one of 3 clinical criteria is 
fulfilled

Anaphylaxis. Journal of Allergy and Clinical Immunology. 2010 Jun. 6;125(S2):S161–81. 
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Atopy

✤ Atopy

✤ def: a predisposition toward developing IgE-mediated 
hypersensitivity disorders

✤ has_material_basis: congenital genetic disorder for atopy ?
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