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DIAGNOSTIC VALUE OF RADIOALLERGOSORBENT (RAST)
TEST IN ALLERGIC DISEASES

Zeynep TAMAY, Ulker ONES, Nermin GULER*

SUMMARY

The diagnosis of allergic disease relies on complete clinical history and physical examination,
In vitro tests for allergen-specific antibodies can be performed as primary confirmatory tests to
strengthen the diagnosis. RAST is a noncompetitive, heteregenous, solid-phase immunoradio-
metric assay. It is indicated for patients who have severe cutaneous disease, dermatographism,
cannot discontinue medications that interfere with skin testing, or have experienced severe
anaphylaxis. Disadvantages of in vitro testing are increased cost, delays in providing results,
and laboratory reliability. Sclection of a reliable 1aboratory is fundamental, Although conven-
tional RAST is less sensitive than skin testing, specific IgE measurements correlate well with
the results of skin testing and the clinical picture, Second generation of RAST- type assays arc
more quantitative, reproducible and automated than the older ones and thus more diagnosti-
cally competitive with their in vivo puncture skin test counterparts, Specific IgE levels that are
measured with different commercial assays cannot be considered interchangeable or equiva-
fent, For food and respiratory allergy, both serum IgE antibody performed by second generati-
on RAST assays and prick skin test results are considered eguivalently acceptable. In latex al-
lergy, the diagnostic sensitivity of latex-specific IgE antibody assays has been shown to be
inadequate and thus can be used as complementary to the prick skin test results, Maximal cli-
nical sensitivity is needed for evaluating patients with suspected venom and drug allergies be-
cause of the potential life-threatening systemic reactions.

In conclusion, IgE antibody serology test should be reserved as a confirmatory test when intra-
dermal skin test cannot be performed or contradictory with the history.
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INTRODUCTION Among in vitro tests, total serum IgE was
initially used as diagnostic marker for atler-
gic disease. But as there is a wide overlap in
total IgE levels between atopic and non-
atopic populations, allergen specific IgE is
preferred and the most important laboratory
analyte in the diagnostic work-up for aller-
gic disease ©),

Allergy is a worldwide growing problem. Di-
agnosis and management of allergic disease
relies on complete clinical history and physi-
cal examination. Detection of allergen spe-
cific antibodies by skin test and/or serologi-
cally can be performed as primary confirma-
tory tests to strengthen the diagnosis. In this

way potential allergens that might be con-
tributing to the allergic disease process can
be identified, the patient and his family can
avoid exposures, and the clinician can man-
age the disease appropriately. In vivo provo-
cation tests are usually considered secondary
level confirmatory tesis that are preferred
when clinical history and allergen-specific
IgE antibody tests do not correlate (28,

Although conventional RAST assay is less
sensitive than skin testing, specific IgE
measurements correlate well with the results
of skin testing and the clinical picture. Skin
testing places patients at some small risk for
anaphylaxis, and also causes mild itching
during and some time after the test, especiai-
Iy in atopic people, whereas there is no such
patient risk and itching associated in vitro
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testing. RAST is indicated for patients who
have severe cutaneous disease, dermato-
graphism, cannot discontinue medications
that interfere with skin testing, or have expe-
rienced severe anaphylaxis. Disadvantages
of in vitro testing are increased cost, delays
in providing results, cross-reactions and la-
boratory reliability. Selection of a reliable
laboratory is fundamental. It is also impor-
tant to obtain simultancous total IgE levels
because of false positive RAST re-

ence serum, each to their own birch polien
allergosorbent (Figure 1) (45,

Second Generafion of Rast-Type Assays

The basic RAST chemistry has remained es-
sentially unchanged over more than 35
years. Development of a large number and
quality of allergen extracts and new matrix
materials such as cellulose sponged for aller-

sults may occur in sera with ex- Figure 1. Schematic diagram of the radicallergosorbent test

tremely high levels of IgE due to
non-specific binding (433,

METHODOLOGY OF RAST

Phadebast RAST (Pharmacia, Up-
psala, Sweden) was the first assay
reported for the detection of aller-
gen specific IgE antibodies. This
assay was a noncompetitive, hete-
regenous, solid-phase immunoradi-
ometric (radiolabeled antibody) as-
say. The allergoscrbent was pre-
pared by covalently coupling aller-
gen onto cellulose (paper) disc. Ad-
dition of human serum to the aller-
gosorbent permitted allergen specif-
ic antibodies of all isotypes that is
IgE and if present, IgE to bind. Fol-
lowing a first buffer wash to re-
move unbound serum proteins, ra-
dioiodinated antihuman IgE was

second buffer wash to remove un-
bound radiolabeled antthuman IgE,
bound reactivity was measured in a

gamma counter as a reflection of Response

the amount of specific IgE in the in-
itial serum specimen. IgE antibody
results were reported in arbitrary
Phadebas RAST units per mL of
TgE antibirch based on a calibration
curve produced by the binding of
difutions of an IgE antibirch refer-

e R @)
added to detect bound IgE. After a 3
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gosorbents, various polyclonal and mono-
clonal anti-IgE detection antibody combina-
tions, nonisotopic labels, improved automa-
tion and calibration systems have resulted in
second generation of RAST- type assays that
display superior analytical sensitivity and
specificity. Some of these assays have not
obtained Food and Drug Administration
(FIDA) clearance and are thus marketed out-
side the USA (Table 1) ). They arc more
quantitative, reproducible and automated
than the earlier assays and more diagnosti-
cally competitive with their in vivo puncture
skin test counterparts. They have the ability
fo generate quantitative IgE antibody meas-
urements in mass per volume {microgram
per liter) units. But specific IgE levels that
are measured with different commercial as-
says can still not be considered interchange-
able or equivalent since allergen extracts
vary in their composition and allergic poten-
cy between manufacturers due to a number
of factors. These include the season in which
the raw material collected, the degree of dif-
ficulty in identifying a pure source of mate-
rial, the presence of morphologically similar
raw materials that may cross-contaminate
and the differences in extraction process
during allergen-reagent production by assay
manufacturers. There are also issues of sta-
bility during storage, heterogeneity of hu-
man IgE antibody containing sera used for
quality control, and different criteria for ac-

Table 1. Some commercially available allergen-specific IgE antibody immunoas-
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ceptance of the finished allergen-containing
reagent by different manufacturers, Thus al-
lergosorbents from different manufacturers
detect different populations of IgE antibod-
ies for any given allergen specificity 345,

INTERPRETATION OF RAST IN
CLINICAL USAGE

Rast in Food Allergy

Tor food allergy, serum I[gE antibody per-
formed by second generation RAST assays
and skin prick test (SPT) results arc consid-
ered equivalently acceptable. But caution
should be used when interpreting both food
skin tests and RAST, because only a small
fraction of patients who have a positive skin
test or specific IgE result will react when a
positive double-blind, placebo-controlled
food challenge (DBPCFC) is performed.
The avoidance of foods in diet never should
be based on skin or in vitro test results un-
fess accompanying relevant clinical history
and symptoms. It is also important to re-
member that food allergy can occur through
non-IgE mediated reactions, too 6:8),

Measurement of specific IgE quantitatively
enhances the diagnostic value of RAST as-
say, especially in food allergy. In 1997,
Sampson et al U2} retrospectively investigat-
ed sera from 196 children and adolescents
with a mean age of 5.2
years with atopic dermati-
tis. They determined some

says
cut-off levels for specific
Manufacturer Assay name Interpolated units | TgE antibodies to cow's
Abbott* | MATRIX SIgE/ml milk (32 kUa/L), chicken
Chiron Diagnostic Corporation® Magic Lite TU/ml egg (6 kUa/L), peanut (15
MAST Immunosystems MAST (CLA) mV kUa/L) and fish (20
Pharmat:fa Uplohn Phadebas RAST PRU/ml kUa/L) with a predicted
Pharmacia UpJohn CAP system kIUA/ L -
Sanofi Diagnostics/ Pasteur RAST/EAST AU/ml chinical reacthl.ty more
Diagnostic Products Corporation Ala STAT TU/ml than 95% certainty de-

*These immunoassays are not actively used in North America.

fined by DBPCFC or a
convincing history of
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food-induced anaphylaxis. Sampson later,
extended his observations with a prospective
study of 100 children and adolescents with a
mean age of 3.8 years that been referred for
evaluation of food allergy and again con-
firmed precision of the cut-off values for
specific IgE levels defined in his previous
study (13), The important conclusion of these
studies is that quantitative measurements of
specific IgE can eliminate the need for
DBPCRC in a significant number of children
suspected of having IgE mediated food aller-
gy ®). Boyano et al (V) prospectively investi-
gated specific IgE levels for egg-white, egg-
yolk, egg-ovalbumin and egg-ovemucoid in
81 children aged less than 2 years old with a
history of immediate hypersensitivity reac-
tion after egg ingestion. The diagnosis of
egg allergy was defined by an open con-
trolled oral challenge test in the absence of a
history of severe food-induced anaphylaxis.
They determined that the presence of specif-
ic IgE antibodies to egg white of =0.35
kUa/l. was to be sufficient to establish the
diagnosis in 94% of the children. Monti et al
@ prospectively compared the outcome of a
first oral egg challenge and the results of al-
bumin and yolk SPTs and RASTs in 107
children with atopic dermatitis, with a medi-
an age of 5 months who had never ingested
cgo. They reported that specific IgE levels
>09 kUa/L for albumin and >17.5 kUa/L for
yolk veritied a positive challenge with 100%
specificity. But they also observed positive
challenge tests with specific IgE levels
<(0.35kUa/L., The significance of this report
rests again in the potential of eliminating
challenge -tests in food allergy in certain
group of children who had specific IgE lev-
els equal or above the specific established
cutt-offs, But it must always kept in mind
that these cut-offs can be used to confirm a
symptomatic allergy and not to rule out an
allergy and clinical reactions to the chai-
lenge can occur below the established cut-
offs, so that challenges always should be

preferably performed in an appropriately
equipped environment. The three investiga-
tors defined different cut-offs for the same
allergen, egg in their reports. This discor-
dance could be due to the differences in age
and selection criteria of the populations ana-
lyzed.

Rast in Inhalant Allergies

There are several studies evaluating RAST
for respiratory allergens. Shafer et al (14
compared the diagnostic values of SPT and
RAST to aeroallergens with respect to inci-
dence of hay fever cases in school children
at different cut-off points. The incidence of
hay fever cases predicted rather poorly
though somewhat better by SPT than by
RAST with a cut-off <0.35 kUa/L.. When
cut-off point for RAST was considered 1.5
kUa/L, almost identical predictive values for
hoth tests were obtained and both tests per-
formed better results in negative than posi-
tive prediction. This study shows that the
predictive capability of RAST depends on
the chosen cut-off point. Pasterollo et al (D
reported the optimal cut-off values for spe-
cific IgE that could discriminate between pa-
tients with symptomatic and those with
asymptomatic allergy. They showed that pa-
tients with symptomatic allergy had a higher
mean specific IgE value than those with
asymptomatic allergy and healthy control
subjects. Optimal cut-off value in differen-
tiating patients with symptomatic from those
with asymptomatic allergy was 11.7kUa/L.
The optimal cut-off values for seasonal al-
lergens and perennial allergens were 10.7
kUa/I. and 8.4 kUa/L, respectively. This
study shows that the predicted cut-off values
for specific serum IgE antibody levels may
be useful in clinical practice to distinguish
symptomatic patients from sensitized
asymptomatic patients. In an other study,
Wood et al 7 evaluated the predictive val-
ue of SPT, intradermal test and RAST in the




diagnosis of cat allergy and found that
RAST was highly specific but somewhat
less sensitive than SPT. They supported the
clinical usage of SPT and RAST itogether, in
the diagnosis of cat allergy.

Multiallergen IgE Screening Assays

The multiallergen IgE antibody screen is a
qualitative RAST-type test that evaluates a
patient's serum for the presence of IgE anti-
bodies specific for a mixture of approxi-
mately 15 indoor and outdoor aeroallergens
that are account for a large majority of aller-
gic respiratory disease. A pediatric form of a
similar qualitative multiallergen screening
test evaluates common food specific IgE
(egg, milk, peanut, wheat, soybean) in addi-
tion to IgE for weed, grass and tree pollen,
molds, pet epidermal and dust mite aeroal-
lergens. A negative multiallergen screen re-
duces the probability that IgE antibodies are
involved in the patient's clinical problems to
less than 5%. These screening assays are
most useful in confirming the absence of
significant atopic disease in individuals who
are suspected of having an intrinsic or non-
IgE mediated respiratory, cutancous, or gas-
trointestinal disease process., Such a test can
minimize the need for multiple in vivo and
in vitro allergen-specific IgE measurements
in patients with a low clinical probability of
atopic disease. But the use of this screening
test in unselected populations is likely to
generate many false-positive results since
IgE antibody responses are much frequent
than symptomatic disease ©). There are sev-
eral studies supporting the predictive value
of multiallergen test. Williams et al 08 eval-
uated 145 children and adolescent patients
for allergic disease. They determined aller-
gic ones regarding to history, physical ex-
amination skin prick tests and sp IgE meas-
urements (o common seven allergens (mite,
oak, ragweed, grass, dog, cat, alternaria).

"Famay Z., Oues U, Giiler N.

They compared skin prick test and splgE
with UniCAP Phadiatop test results. All pa-
tients with resolved diagnosis 143 of 145,
(103 with allergy and 40 not) were identified
correctly by the UniCAP Phadiatop test. The
UniCAP Phadiatop test was shown to be
highly sensitive and specific in differentiat-
ing individuals who were sensitized to com-
mon inhalants from those who were not.
Paganelli U0 reported that Phadiatop in de-
tecting atopic sensitization to common in-
halant antigens agreed with clinical diagno-
sis in 764 of 836 (91.4%) cases. The clinical
sensitivity and specificity for Phadiatop was
93% and 89%, respectively.

Rast in Latex Allergy

In latex allergy, the diagnostic sensitivity of
FDA-cleared latex-specific IgE antibody as-
says has been shown to be inadequate. Ham-
ilton et al @ compared the diagnostic perfor-
mance of 3 established FDA-cleared in vitro
assays (DPC Microplate Alastat, Pharmacia
CAP system FEIA, and Hycor HYTECH)
for the detection of natural latex-specific
IgE. When the SPT was used as the refer-
ence method, The PharmaciaCAP system
and DPC Alastat microplate displayed 76%
and 73% diagnostic sensitivity, respectively,
whereas their diagnostic specificity in com-
parison with the SPT was 97%. These data
indicated that both assays misclassified ap-
proximately 25% of latex-sensitized cases as
falsely IgE antibody-negative. The Hy-
TECH, in contrast, displayed a specificity of
73%, which indicates that it produces 27%
false-positive results when compared to skin
test, There are similar studies done with sim-
ilar results. As a result, latex-sp IgE test can
be a diagnostic confirmatory test. It must be
performed in a reference laboratory, and the
assay methods used to measure antibody
should either be FDA-cleared or well docu-
mented,

e
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Rast in Yenom and Drug Allergies

Maximal clinical sensitivity is needed for
evaluating patients with suspected venom
and drug allergies because of the potential
life-threatening systemic reactions. In these
cases, the IgE antibody serology results are
viewed as complementary to the intradermal
skin test results (@, Generally, in vitro test-
ing is less sensitive, being positive in only
80% of individuals who have positive ven-
om skin test responses (7,

CONCLUSION

In conclusion, RAST enables objective
measurement of allergen-specific IgE anti-
body levels and shows the extent of allergic
sensitization, but not the allergic disease. It
should be reserved as a confirmatory test
when intradermal skin test cannot be per-
formed or contradictory with the history.
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