Allergy diagnosis: pros and cons
of different tests, indications and

Educational aims

) To describe different methods of allergy diagnosis, with pros and cons.

To explain the difference between sensitisation and allergy.

) To demonstrate that allergic sensitisation is not an all-or-nothing phenomenon, but that
the degree of sensitisation is also important.

Summary

Although related, allergy and sensitisation are not identical. It is quite common for sen-
sitisation to occur asymptomatically, while “allergic" symptoms may also appear inde-
pendent of the presence of sensitisation. In addition, the risk of allergic disease (symp-
toms) depends on the degree of sensitisation, rather than whether sensitisation is
present.

The results of tests for sensitisation, such as skin prick tests (SPTs) and specific
immunoglobulin (Ig)E tests, must be interpreted with this in mind. Because of their low
cost and rapid results, SPTs are the preferred method to screen for allergic sensitisation.
Specific IgE tests are more useful to confirm or reject the suspicion of specific sensitisa-
tion to a certain allergen. Caution is necessary when interpreting published results from
tertiary-care reference centres; because the population studied is usually distinctly dif
ferent from the patients in your centre, the results of such studies may not be applicable
in your own clinical practice.
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Key points

) Allergy and sensitisation
are not the same.

) Sensitisation to both food
and airborne allergens may
change over time.

) Doubleblind placebo-
controlled food challenges
are by far the best way to
diagnose food allergy.

) Size matters: the degree,
not the presence, of
sensitisation determines
risk of allergy.
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Figure 1.
Skin-prick test.
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Paediatric chest physicians think about

allergy as a causative factor for respiratory
symptoms each and every day. Most doctors
have a routine approach to allergy testing,
according to their personal preferences, hospital
policy or both. Tests usually include SPTs (figure
1) or specific IgE tests, with a routine batch of
allergens being tested. Since food allergy is not
often considered as a cause of respiratory symp-
toms, the routine batch usually includes only
inhalant allergens. Only in young children are
food allergens included in screening for allergy.

Each method of allergy testing has its own
pros and cons, indications and limitations. It is
important to realise that there is an important
difference between sensitisation (the presence of
specific IgE antibodies, as indicated by a positive
IgE test or SPT) and allergy (including symptoms
caused by exposure to the allergen). In order for
symptoms of allergy to develop, not only is sen-
sitisation a prerequisite, but there also needs to
be exposure to the allergen and a certain degree
of end-organ hyperresponsiveness.
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Only when these three conditions are met will
atopic disease become discerible. This has
important implications for allergy testing. On the
one hand, there will be sensitised individuals who
do not develop symptoms because they are not
(sufficiently) exposed to the allergen under study,
or because they fail to exhibit end-organ respon-
siveness. These individuals will be sensitised
asymptomatically. On the other hand, studies
have shown that quite a significant number of
individuals with atopic disease, such as asthma,
eczema or rhinitis, do not show sensitisation to
specific allergens. It appears, therefore, that rou-
tine allergy testing can yield both false-positive
and false-negative results. Most importantly, it is
imperative that physicians realise that a positive
allergy test does not prove allergy - it merely
shows sensitisation. As a result, the term allergy
test should be avoided and it should be replaced
with the term sensitisation test.

SPTs

The SPT is the most commonly applied proce-
dure for the investigation of possible sensitisa-
tion to allergens. The SPT is more popular in the
USA than in (continental) Europe, but it is
unclear why this is so. SPTs are easy to perform,
and yield rapid and visible results, which are eas-
ily demonstrated to the patient and parents.
Contraindications include the use of anti-
histamines (which reduce skin reactivity) and
severe eczema. There is also a minute, but not
absent, risk of serious side-effects (anaphylaxis).
The use of wellstandardised allergen extracts is
advised. Although the prickto-prick test may be
used to assess skin reactivity to fresh foods, the
relevance of these foods in determining symp-
toms can only be reliably examined by (double-
blind, placebo-controlled) food challenges.

SPTs are cheap (approximately €20 for mate-
rials for a fullbatch screening test). Allergens can
be stored in the refrigerator for about 1 year.
Contrary to popular belief, SPTs can also be per-
formed in young children, and both population
and clinical studies have shown responses to
both inhalant and food allergens in infants and
toddlers. However, SPTs can be distressing for
young children, and are best used in children >4
years of age.

Based on these characteristics, skin prick test-
ing is the ideal method of screening for atopic
sensitisation in children aged >4 years, unless
they are using antihistamines or have serious
atopic eczema.



Specific IgE
measurement

Specific IgE can be measured reliably and repro-
ducibly in the serum of children, regardless of
their age. Although, for clinical purposes,
venipuncture is usually performed to obtain a
blood sample for specific IgE testing, it is techni-
cally possible to perform specific IgE measure-
ments in capillary blood samples obtained on fil-
ter paper. This method is most commonly used
in research settings.

The measurement of total IgE serves no pur-
pose in allergy diagnosis. The large degree of
overlap in total IgE levels between healthy indi-
viduals and patients with atopic disease pre-
cludes any useful application in practice.
Moreover, specific IgE to relevant allergens can
be found in the presence of perfectly "normal"
total IgE values. Conversely, high total IgE levels
may be found in the absence of specific IgE
sensitisation.

The main advantages of specific IgE meas-
urements over the SPT are that virtually all aller-
gens can be tested, and the results are not influ-
enced by the use of antihistamines or eczema. In
addition, there is no risk of side-effects. The dis-
advantages of specific IgE measurements
include the relatively long time taken to produce
results (usually 1-2 days), the burden of
venipuncture and the relatively high cost (about
€20) per measurement. Based on these charac-
teristics, specific IgE testing is best suited for the
confirmation or refutation of the suspicion of
clinically relevant specific sensitisation(s) to one
or more allergens. This can be done in two ways:
either by targeted measurements of specific
allergens, or by the performance of a screening
test, which is only determined further if positive.

It is well known that sensitisation to food
allergens tends to diminish over time. This has
been demonstrated both for SPTs and for specific
IgE measurements. It is much less well known
that sensitisation to aeroallergens may also
change over time. This has recently been demon-
strated in the Tucson birth cohort study, where
the remittance (disappearance) of sensitisation
to individual inhalant allergens between the
ages of 6 and 11 years was found in up to
20-30% of children (figure 2). For example,
20% of children sensitised to grass pollen at the
age of 6 were no longer sensitised at age 11.
Overall, 8.2% of all children in this cohort who
had been sensitised to one or more allergens at
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the age of 6 years showed complete disappear-
ance of sensitisation at the age of 11. This shows
that atopic sensitisation to inhalant allergens
may disappear during childhood.

Size matters

Although it is commonly believed that allergic
sensitisation is a blackorwhite phenomenon, and
that it is sensitisation per se that determines the
risk of symptoms (you are either allergic or non-
allergic to certain allergens), recent studies have
shown that the degree of sensitisation is also
important. To quote a phrase, "size matters"! For
example, in the Manchester birth cohort study
[2], the probability of wheeze increased fourfold
in children when the degree of sensitisation to cat
increased from slightly positive (specific IgE 0.3
kU per L) to strongly positive (specific IgE 300 kU
per L). Similar dose-response relationships were
seen for cat and dust mite allergens, and this rela-
tionship was even more pronounced when the
cumulative degree of sensitisation to the three
allergens was calculated. Similar results were
recently found in the Swedish BAMSE birth
cohort study [3], not only for wheeze, but also for
atopic eczema and allergic rhinitis. It appears,
therefore, that the degree of sensitisation is at
least as important in determining the risk of aller-
gic disease as is allergic sensitisation per se.
Similar dose-response relationships between spe-
cific IgE levels and symptoms have been found
for food allergens. Although these results have
been used to suggest that measurements of spe-
cific IgE could be helpful in predicting clinical
responses to food, thus reducing the use of food
challenges, there are two reasons why this may
not be true. Firstly, a good predictive value
(>90%) is only encountered with very high
specific IgE levels (>50 kU per L), which are
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Figure 2

Remittance rates between the ages
of 6 and 11 years for some com-
mon allergens. Alt: Alternaria.
Reproduced from [1], with permis-
sion from the publisher.
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Educational questions
Are the following state-
ments true or false?

1. Total IgE measurement is
not a useful procedure in
the diagnosis of allergy.
2.A positive skin test or
specific IgE test to an aller-
gen confirms allergy to that
allergen.

3. Although sensitisation to
foods is commonly tran-
sient, sensitisation  to
inhalant allergens is likely
to persist in almost all chil-
dren for many years.

4.The results of studies
from (inter)national referal
centres are likely to change
the way | am working in my
practice.
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encountered very infrequently in clinical practice.
Secondly, even with these high specific IgE levels,
the prediction of a positive response never
reaches 100%. In other words, it is never possible
to predict the clinical response to food reliably in
every child based on their food-specific IgE levels.
In truth, a food challenge is the only way to reli-
ably diagnose food allergy in children.

Food challenges

The diagnosis of food allergy is based on elimi-
nation and challenge. Symptoms should improve
when the suspected food is removed from the
diet. If symptoms don't improve, food allergy is
excluded, and the food is reintroduced. If symp-
toms do improve, a challenge follows. The basic
rule is that if symptoms reappear with challenge,
the diagnosis of food allergy can be made.
Unfortunately, open challenge procedures have
been shown to carry a high risk of false-positive
results, predominantly if the index of suspicion of
food allergy is high in parents, physicians or
both. For this reason, the gold standard of food
allergy diagnosis is the doubleblind placebo-
controlled food challenge (DBPCFC). For exam-
ple, in a series of DBPCFCs carried out by the
author and colleagues, twothirds of all diag-
noses of cow's milk allergy in infants and chil-
dren (based on open elimination and challenge)
were excluded with DBPCFCs.

Although DBPCFCs are relatively complex
time- and labourintensive procedures, they are
not difficult to perform once you have the appro-
priate recipes. Various validated challenges have
been published and can be found in the refer-
ence list. The use of natural foods to hide the
suspect food is recommended, over the use of
capsules, because children are more likely to eat
natural foods. For example, egg can be hidden in
pancakes, or peanuts hidden in cookies, which
children like to eat.

It is commonly stated that DBPCFCs are not
needed in children with severe or objective symp-
toms. The author and others, however, have
found skin rashes, flare-ups of eczema and vom-
iting on placebo days in many cases. Similarly, it
has been suggested that DBPCFCs are not
needed in infants because infants will not fake
symptoms. True as this may be, the author and
others encountered symptoms on up to 25% of
placebo challenges in infants and young chil-
dren. These would have been incorrectly diag-
nosed as positive responses in open challenges.
Therefore, it seems reasonable to conclude that
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DBPCFCs are really the only way to reliably diag-
nose or exclude food allergy in children, and that
the effort involved is worthwhile. With the pub-
lished experience of others, it should be possible
for physicians to go out and just do it!

Finally, a word of caution about interpreting
the results of studies from leading centres. Please
take a moment to realise that the population of
patients in such centres is most likely to differ
quite dramatically from the patients in your cen-
tre. Although it is important in all studies to con-
sider whether the patients in the particular study
are comparable to the ones you are treating in
your practice, this may be particularly critical in
studies coming from top-ofthe-bill (inter)national
referral centres. For example, in a study on the
role of food allergy in atopic eczema, results from
DBPCFCs in a national German referral centre
showed that food allergy was found in more than
50% of patients with eczema. In our own series
in a large district general hospital, only 10% of
patients with eczema had a positive DBPCFC,
66% of whom did not respond to the offending
food with increased eczema, but with other symp-
toms (urticaria, erythema, vomiting). Another
example comes from a national referral centre for
food allergy in the USA, where respiratory symp-
toms were found in 17% of DBPCFCs; in our own
hospital, it is <2%. Interestingly, the US study
reported IgE levels in its population of children
and young adults. The median total IgE level in
this group was 3,400 kU per L, showing that this
was a highly selected group of extremely atopic
individuals. Again, size matters, as the results of
studies in such an extreme population should not
be used as a basis for decisions that are intended
for use in more average populations.

Conclusion

Allergy tests don't really exist (unless you mean
challenge tests), but sensitisation tests do. SPTs,
because of their low cost and rapid and visual
availability, are the best tools for screening for
allergy. Specific IgE tests, because they are more
costly, might better be reserved for confirming or
excluding the suspicion of specific sensitisations,
and may be used for sensitisation screening in
patients using antihistamines or those with
severe eczema. Size matters, at least in allergy
diagnosis. It is not only sensitisation per se, but
also the degree of sensitisation, that determines
the risk of allergic disease. If you really want to
know whether a food is causing symptoms, test
it by DBPCFC.
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