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Objectives
To know the challenges in diagnosing asthma triggers:

e Allergen specific IgE testing
e Component testing
e Allergen challenge tests

Allergens in childhood asthma:

e Indoor: e.g. dust mite, animal dander, molds, mice, and cockroach
e Outdoor: e.g. pollens, molds
e Food allergens: do not typically cause chronic respiratory disease

The indoor allergen profile differs in various geographic areas and urban communities.
Local allergens are sometimes not identified in many developing countries. Some
important allergens such as Blomia tropicalis should be included in the skin test battery
of tropical countries.'?

Interpretation of tests requires consideration of environmental exposures (housing, pets,
and geographic floristic patterns), medical history (nature of symptoms, timing in relation
to exposures) and disease characteristics (e.g, pollen allergy is uncommon in infancy.?

Tests for specific IgE may be influenced by cross-reactive proteins that may or may not
have clinical relevance to disease.® The cockroach allergen tropomyosin has potential
cross reactivity with mite and shrimp allergens.” Allergic sensitization to more than one
mammalian animal is common, which might reflect co-sensitization or cross-reactivity.
In some5 countries sensitization to furry animals is associated with more severe allergic
disease.

Screening panels of food allergens in asthma without previous consideration of the
history is not recommended, because sensitization without clinical allergy is common.
For example, ~8% has positive test results for peanut, but ~1% is clinically allergic.’
Food allgrgy in patients with asthma seems to be more common in infants and young
children.

Testing for latex allergy is primarily indicated in risk groups, i.e. spina bifida, urogenital
malformations, frequent operations, and early exposure to latex. The symptoms are like
other IgE-mediated allergies. Cross-reactions to banana, avocado, kiwi, chestnut, papaya,



and figs are reported. Even cross-reactions to potato and tomato have been reported as
well to Ficus benjamina.”®

The essential components of allergy diagnosis °

e 1st line approach: clinical history

e 2nd line approach: allergen extract-based IgE tests (in vitro specific IgE or skin
prick test) as a second-line investigation

e 3rd line approach: molecular-based allergy (MA) diagnostics for patients in whom
first- and second-line investigations were inconclusive

Provocation testing e.g. oral, nasal, bronchial Challenge is occasionally needed

To screen for allergy in a wheezy infant, select a small panel of common triggers. A
multi-allergen test that contains several common perennial allergens in one test (e.g, dust
mite, dog dander, and mold) may be used. A positive test can, at less cost, identify a child
whose symptoms may relate to exposure to a specific allergen and warrant further
specific testing or referral.?

Skin prick testing in childhood asthma *°

Diagnostic analysis of skin prick tests or specific IgE in serum is of no value if it is
interpreted without reference to medical history.

Common errors in SPT

Tests too close together (< 2 cm)

Induction of bleeding, leading possibly to false-positive results
Insufficient penetration of skin by lancet leading to false-negative
Spreading of allergen solutions during the tests.

Causes of false positive results

e Dermatographism
e [rritant reactions
e Non-specific enhancement from a nearby strong reaction

Causes of false negative results

Extracts of poor initial potency or subsequent loss of potency.
Drugs modulating the allergic reaction.

Diseases attenuating the skin response.

Improper technique (no or weak puncture).

Limited local production of allergen-specific IgE.

Effect of Medications on SPT results

e Most antihistamines and anti-depressants suppress skin tests for 3-7 days.
e H2 antagonists have no, or a very minor, effect.
¢ Bronchodilators do not affect skin tests.



e Short-term and low dose oral corticosteroids have no effect. Reports vary on long-
term high-dose use.

Predictive value of SPT

A negative skin prick test may exclude an IgE-mediated reaction (good negative test) but
many patients with a positive test do not react upon food ingestion. The positive
predictive value is < 50% and negative predictive value > 95%

Repeated testing may only be needed, mainly to detect new sensitizations in children and
when changes in symptoms have occurred. Prick testing can only be performed on
healthy skin. Patients with widespread urticaria or eczema (e.g. atopic dermatitis) cannot
be tested in areas of affected skin. Neurological disorders as well as infectious disease
(e.g. leprosy) can lead to false-negative SPTs.™

Skin test reactivity decreases with allergen-specific immunotherapy to inhalant allergens,
but skin tests cannot be used to assess the efficacy of immunotherapy in practice.
Moreover, skin tests cannot be used to decide on the cessation of immunotherapy.***?

Serum allergen specific-1gE testing
It is recommended when SPT cannot be done:

e Patient cannot stop anti-histamines

e Immediately (up to 4-6 weeks) following an anaphylactic event or risk of
anaphylaxis

e Patient is morbidly afraid of skin testing

e Severe eczema with no site for testing

e Dermatographism

False positive a false negative results

False-positive results of blood testing can occur due to nonspecific binding of antibody in
the assay. False-negative results occur in patients who have true IgE mediated disease as
confirmed by skin testing or allergen challenge. The sensitivity of blood allergy testing is
approximately 25% to 30% lower than that of skin testing, based on comparative
studies.’**

Limitations of blood testing of specific IgE

Levels of specific IgE may depend on age, allergen specificity, total serum IgE, and, with
inhalant allergens, the season of the year. Levels measured by different commercial
assays are not always equivalent, so a clinician should select the same immunoassay if
possible when assessing a patient over time. Another limitations are the cost and delay in
obtaining the results.**

Component resolved diagnosis (CRD)

Component-resolved diagnostics (CRD) utilize purified native or recombinant allergens
to detect IgE sensitivity to individual allergen molecules and have become of growing
importance in clinical investigation of IgE-mediated allergies.® It is now time for the
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clinician to integrate this knowledge and use it when needed to improve the accuracy of
diagnosis and thus provide more precise therapeutic and avoidance measures.’

The molecular structures of many allergens have been characterized and are
commercially available as recombinant products; however, guidelines or consensus on
their use have not been defined. There is evidence that more than 95% of patients with
IgE antibodies to Ara h 2 in combination with Ara h 1 or Ara h 3 have clinical peanut
allergy. Component resolved diagnosis has a place in the investigation of children with
insect allergy. Assessment of IgE to Api m 1 and Ves v 5 is helpful for the decision of
whether immunotherapy to bee and wasp allergens respectively should be recommended
or not. Component resolved diagnosis may also be helpful in anaphylactic reactions in
patients with suspected wheat or soy allergy.'®

Molecular-based allergy (MA) diagnostics may play an important role in three key
aspects of allergy diagnosis:

e Resolving genuine versus cross-reactive sensitization in poly-sensitized patients

e Assessing the risk of severe systemic versus mild reactions in food allergy,
thereby reducing the unnecessary need for food challenge testing

e Identifying patients and triggering allergens for specific immunotherapy

In-Vivo Provocation Tests

Challenge of the affected organ by serial dilutions of the suspected allergen source
material, e.g. food or drug. It can result in dangerous clinical reactions and should only be
performed by experienced persons with access to life saving equipment.

Bronchial provocation testing (BPT):

It can confirm environmental allergy but are not often undertaken for clinical purposes. It
Is not needed In case of full agreement between the history and specific IgE tests but may
be performed in equivocal cases with continuous symptoms. It should not be performed
until the age of 5 - 6 years.*’

Contraindications of BPT: *°

e Diseases of the immune system, or other relevant organic disease

e Conditions that make it difficult to manage adverse reactions, such as coronary
artery or patients on beta adrenergic blockers

e Patients who developed severe or generalized reactions during previous BPT

When to do a food challenge?

e When the SPT result is positive but not conclusive e.g. > 3 mm but less than 8 mm

e When the Specific IgE level is positive but not high enough to diagnose allergy

e When mother insists that her child reacts to a food although the test results are
negative

¢ In cell-mediated reactions after successful elimination



When not to do food challenge?

e Recent severe systemic reaction or anaphylaxis
e When positive test results makes challenge unnecessary (e.g. Children with
convincing history to egg and positive SPT > 8 mm and/or specific IgE (CAP) >

17.5 Ku/L to egg.
Do not use the following tests

Lymphocyte stimulation
Facial thermography
Gastric juice analysis

Hair analysis

Applied kinesiology
Provocation-neutralization
Allergen-specific 1gG/l1gG4
Cytotoxic assay
Electrodermal test (VEGA)
Mediator release assay

Key Notes

e History is the most important tool in allergy diagnosis

e A positive test of sensitization does not necessarily mean that the person will react
on exposure

e Be aware of the levels of positivity that have a high positive predictive value for
an allergen

e The value of serum total IgE in the diagnosis of allergy is limited

Unmet Challenges
Allergy diagnosis is facing more basic challenges in many parts of the world:

e Pollen counts not determined
e Indoor allergen loads are unknown
e Little knowledge about relevant allergens
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